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SECTION 1

Introduction

1.1 Background

The City of Key West, Florida owns the Richard A. Heyman Environmental Protection
Facility wastewater treatment plant (WWTP). The WWTP is a conventional secondary
activated sludge treatment facility with basic level disinfection and dechlorination. Alum
has been added over the past year for phosphorus removal. The WWTP has a permitted
maximum 3-month annual average flow capacity of 10 million gallons per day {mgd). The
WWTP currently disposes secondary treated effluent via an ocean outfall. The facility is
located at Trumbo Point Annex in Key West. A site location map is provided as Exhibit 1-1,
and a site plan of the WWTP is provided in Exhibit 1-2.

Exhibit 1-3 summarizes plant effluent data over the past year compared to secondary and
AWT effluent requirements. Although the plant was constructed as a secondary treatment
plant, the average effluent quality over the past year has been 2/8/4.3/<1
(BOD/TSS/TN/P), which significantly exceeds secondary treatment standards and
approaches or exceeds advanced waste treatment (AWT) standards.

Despite the exemplary performance of the WWTP and the installation of a deep injection
well to discontinue use of the ocean outfall in the future, the City is currently proceeding
with construction to upgrade the WWTP to consistently provide AWT effluent quality. This
upgrade includes the addition of new alum addition facilities, the incorporation of a
secondary anoxic zone to further reduce effluent nitrogen, and effluent filters to reduce
effluent TSS. The AWT facilities should be fully operational before the end of 2001, well
before the 2010 deadline adopted by the Florida Legislature for upgrade of this facility to
AWT standards.

To eliminate the environmental impact of the discharge on the surrounding ocean and reef
environment, the City has constructed a 24-inch-diameter Class V exploratory well (EW-1)
and associated monitor wells. These wells will help investigate the feasibility of operating a
deep injection well (DIW) system to replace the ocean outfall as the primary method of
effluent disposal. The exploratory well will be converted to a Class V injection well through
the Florida Department of Environmental Protection (FDEP) permitting process in the near
future. EW-1 was built to Class I injection well construction standards in accordance with
Rule 62-528, Florida Administrative Code (FAC), and the conditions of FDEP Exploratory
Well Permit No. 128630-001-UC. A copy of the Exploratory Well Permit is provided in
Attachment A.

A Class V shallow disposal well (DSP-1) was also constructed at the site for disposal of
water produced in association with the construction of.the wells and piping. DSP-1 was
constructed in accordance with Rule 62-528, FAC, and the conditions of FDEP Class V
injection well construction permit No. 128630-002-UC. A copy of the Class V injection well
construction permit is provided in Attachment A.

DFB/003674817-LSB2050.00C 1-1
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EXHIBIT 1-3
Average Effluent Quaiity and Standards

Parameter Average Secondary AWT
Effluent Effluent Effluent
Quality Standards Standards
BOD, mg/L 2 10 5
TSS, mg/L 8 10 5
Total Nitrogen, mg/L 4.3 20 3
Phosphorus, mg/L <1 27 1

1.2 Scope

This report summarizes the construction and testing of exploratory well EW-1, dual-zone
monitor well DZ-1, and single-zone monitor well $Z-1 at the Richard A. Heyman
Environmental Protection Facility WWTP. Well construction and testing was performed in
accordance with Rule 62-528, FAC, the recommendations of the FDEP Technical Advisory
Committee (TAC), and provisions of FDEP construction permit 128630-001-UC. The wells
and appurtenances were constructed following the contract documents for the
“Construction of Deep Injection Well System at the Richard A. Heyman Environmental
Protection Facility (CH2M HILL, 1998).”

1.3 Project Description

CH2M HILL served as the engineer of record for the design, permitting, and construction
activities for exploratory well EW-1 and monitor wells DZ-1 and SZ-1. Youngquist Brothers,
Inc., selected as the low bid contractor to construct the wells, was issued a Notice to Proceed

on May 24, 1999.

Construction activities at the project site included installation of a temporary drilling pad
and shallow pad monitor wells, drilling of the exploratory well, drilling of the dual-zone
and single-zone monitor wells, installation of permanent exploratory and monitor-well
pads, and the installation of wellhead piping and instrumentation.

The FDEP TAC coordinated the actions of local, state, and federal agencies, including
FDEP's state and local representatives, the South Florida Water Management District
(SFWMD), the U.S. Environmental Protection Agency (EPA), and the United States
Geological Survey (USGS). A tabulated summary of well construction activities for each
well and weekly summaries of the construction progress are presented in Appendices B and
C, respectively.

DFB/003674817-LSB2050.00C 1-4



SECTION 2 :

Construction Phase

The following section describes the construction, drilling, and testing details associated
with the construction of the surficial monitor wells, shallow disposal well DSP-1, EW-1,
SZ-1, and DZ-1.

2.1 Surficial Monitor Wells

As required by the exploratory well construction permit, surficial monitor wells were
installed at the northeast, southeast, and southwest corners of the drilling pad to monitor
for groundwater contamination during construction. Each of the wells were constructed to a
depth of 20 feet below pad level (bpl) with 2-inch-diameter schedule 40 polyviny! chloride
(PVC) casing and a 10-foot-long, 2-inch-diameter 20-slot PVC screen. The surficial monitor
wellheads are encased by a stainless-steel cover to protect the wells from damage. Follow-
ing installation of the surficial monitor wells, samples were collected from each well and
analyzed to establish background water quality data prior to beginning construction of
EW-1. A typical surficial monitor well diagram is presented in Exhibit 2-1. Water quality
data from the surficial monitor wells is discussed in Section 4 of this report.

2.2 Shallow Disposal Well DSP-1

Shallow disposal well DSP-1 was constructed and operated in accordance with Rule 62-528,
FAC, and the conditions of FDEP construction permit 128630-002-UC. The drilling schedule
and casing setting depth were designed to conform to the hydrogeological features
observed at the site, as well as various regulatory agency requirements. The well was
constructed for disposal of fluids generated during the reverse-air open circulation drilling
of EW-1 and DZ-1.

Construction of DSP-1 began with vibrating 24-inch-diameter steel casing to a depth of
43.5 feet bpl. A nominal 18.5-inch-diameter borehole was then drilled to a depth of 61 feet
bpl prior to installing 12-inch-diameter steel casing to a depth of 60 feet bpl. The casing was
then cemented in place to land surface. Construction continued with drilling of a nominal
12-inch-diameter borehole to a depth of 100 feet bpl. The drilling mud was then developed
from the well prior to the disposal of any fluids during the construction of EW-1 and DZ-1.

Water was allowed to settle to ensure that total suspended solids (TSS) was less than

30 milligrams per liter (mg/L) prior to disposal via DSP-1. A totalizing flowmeter was used
to determine the weekly amount of water disposed via DSP-1. These data were provided to
FDEP in the weekly construction reports for the project.

Upon completion of well construction, a blind flange was installed on the DSP-1 wellhead
flange to protect the well. Exhibit 2-2 provides a completion diagram of DSP-1.

oFa/003674726/sET1619.00C 21
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2.3 Single-Zone Monitor Well SZ-1

As required by the exploratory well construction permit, single-zone monitor well SZ-1 was
constructed and sampled prior to the disposing water via DSP-1. The drilling schedule and
casing setting depth were designed to conform to the hydrogeological features observed at
the site and to regulatory agency requirements. Geologic formation samples were collected
at 10-foot intervals during the drilling of the pilot hole. Data from the pilot hole interval
(formation samples [cuttings] and geophysical logs) were evaluated to provide the basis for
describing the geologic formations encountered, to assist in selection of the casing setting
depth, and to interpret the site lithology and hydrogeology. The pilot hole was then reamed
to the specified diameter to the selected casing setting depth as approved by FDEP.

Construction of SZ-1 began with the drilling of a nominal 10%-inch-diameter pilot hole to a
depth of 160 feet bpl. Drilling continued from 160 to 200 feet bpl, with a nominal 77/s-inch-
diameter pilot hole. The pilot hole was then geophysically logged (caliper, gamma ray,
spontaneous potential, and long-short normal electric logs) and reamed to a nominal
14%#inch diameter to a depth of 165 feet bpl. The original 77/z-inch pilot hole was then
cleaned out prior to the installation of the 6%g-inch-diameter fiberglass-reinforced pipe
(FRP) casing to the depth of 165 feet bpl. A cement basket was installed at the base of the
casing to allow the casing to be cemented in place and not disturb the open borehole below
165 feet bpl. Casing depths and the types and quantities of cement used for the construction
of SZ-1 are summarized in Appendix D. Copies of casing mill certificates for each of the
casings used during construction are presented in Appendix E. Exhibit 2-3 provides a
completion diagram of SZ-1.

Upon completion of installation of the 6°/g-inch-diameter FRP casing, the wellhead,
submersible sample pump, and pressure transducer were installed. The pressure transducer
was installed to a depth of 30.28 feet bpl (-24.05 feet National Geodetic Vertical Datum
[NGVD]). The top of the submersible pump was installed to a depth of 32.32 feet bpl

(-26.09 feet NGVD}. Exhibit 2-4 provides a wellhead completion diagram for SZ-1.

SZ-1 was sampled to establish background conditions prior to disposing of water via DSP-1.
The well was then sampled weekly during the construction of EZ-1 and DZ-1. The water
quality data from SZ-1 sampling is discussed in Section 4.

2.4 Exploratory Well EW-1 KwOIw-|

Drilling of exploratory well EW-1 began October 6, 1999. Mud rotary drilling techniques
were used to drill to a depth of 1,200 feet bpl. An open circulation reverse air system was
used to drill the interval from 1,200 to 3,004 feet bpl to collect representative water samples.
Water produced while drilling on reverse air was discharged to DSP-1 after being pumped
to a settling tank. :

The drilling schedule and casing setting depths were designed to conform to the hydro-
geological features observed at the site and 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 [cuttings], water

OFB/003674726/SET1619.00C 2-4
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samples, packer tests, and geophysical logs) were evaluated to provide information
regarding the geologic formations encountered, to assist in selection of the casing setting
depths, and to interpret the site lithology and hydrogeology. The pilot hole was then
reamed to the appropriate diameter in preparation for casing installation. FDEP approval of
the recommended casing setting depths was obtained prior to installing the intermediate
and final casing strings of EW-1.

Construction of EW-1 took place with four concentric steel casings (62-, 52-, 42-, and 24-inch
outside diameters). The cementing program was specifically tailored for each casing
installed. Casing depths and the types and quantities of cement used for the construction of
EW-1 are summarized in Appendix D. Copies of casing mill certificates for each of the
casings used during construction are presented in Appendix E. Exhibit 2-5 depicts the
completion diagram of EW-1.

Construction of EW-1 began with vibrating the 62-inch-diameter pit casing to a depth of
24 feet bpl. A nominal 12.25-inch-diameter pilot hole, centered inside the 62-inch-diameter
casing, was then drilled to a depth of 300 feet bpl. The pilot hole was then geophysically
logged (caliper, gamma ray, spontaneous potential, and dual induction electric logs) and
reamed to a nominal 60-inch-diameter to a depth of 260 feet bpl. A caliper log was then
performed on the reamed hole, and a 52-inch-diameter casing was installed to a depth of
246 feet bpl and cemented to land surface.

Below the 52-inch-diameter casing, drilling of the 12.25-inch-diameter pilot hole continued
to a depth of 1,200 feet bpl. The pilot hole was then geophysically logged (caliper, gamma
ray, spontaneous potential, long-short normal electric, dual induction electric, and sonic
logs). Three drill stem packer tests were conducted on the intervals of 680 to 730, 845 to 895,
and 1,070 to 1,120 feet bpl. The results of drill stem packer testing are discussed in Section 4.
Following the drill stem packer testing, the pilot hole was backplugged with 12 percent
bentonite cement from 1,200 to 246 feet bpl, and reamed to a nominal 52-inch diameter to a
depth of 1,095 feet bpl. A caliper log was then performed on the reamed hole. The 42-inch-
diameter casing was then installed to a depth of 1,090 feet bpl and cemented to land surface
following FDEP approval of the casing seat recommendation.

The pilot hole was then advanced to a depth of 1,920 feet bpl, where core sampling began.
A total of ten 4-inch-diameter cores were collected from the interval of 1,920 to 2,774 feet bpl
during this phase of pilot hole drilling. Between the cored intervals, the pilot hole was
advanced with the 12.25-inch-diameter drill bit. Core analyses and descriptions are dis-
cussed in Section 4. Caliper, gamma ray, spontaneous potential, long-short normal, tem-
perature, fluid resistivity, dual induction, and borehole-compensated sonic logs were
conducted after pilot hole drilling reached a depth of 3,004 feet bpl. Five drill stem packer
tests were then conducted on the intervals of 1,374 to 1,387, 2,018 to 2,030, 2,404 to 2,416,
2,513 to 2,526, and 2,767 to 2,780 feet bpl. The results of drill stem packer testing are
discussed in Section 4.

Following completion of the drill stem packer test, a video log was conducted on the pilot
hole. A drillable bridge plug was then set at 2,790 feet bpl, and the pilot hole was back-
plugged with 12 percent bentonite cement to a depth of 1,087 feet bpl, which is just above
the base of the 42-inch-diameter casing.

DFB/003674726/SET1619.00C 2-6



SE(1Y

LG SPOOL PIECE)

12" DI BLIND FLANGE

u FeA FE
/‘ 127

LG
SPOO‘ITPIEGE]
128" TEE
12 V20
3747 5,
34" - V200
2 FLEX HOSE
CONNECTION

2* 557 THREADED COMNECTION (TYP)

E J2-1.%

VE1S
(STEM VERTICAL)

FLow
TRANSMITTEI PRESSURE
R\ (_ TRANSMITTER

¢ EL 10,17 MSL

—_—— | D -
T KAMLOK FITTING — )
(MALE) WIDLST COVER PIPE SUPPORT
2°v307 (TYP) /“TDR (e w 24 TEE L exe.m
=t diie
85T GROUT.

| — PIPE SUPPORT

TYPE 318 55T
TIE-RCD THRUST RESTRAINT

GEMENT (AS
SPECIFIED)
(TYF)

72° 1D X 84" OD PRECAST
RCP SUMP IN ACCORDANCE
WITH ASTM C 478

17" COMPACTED FOUNDATION
STABW IZATION MATERIAL

CONCRETE
ENCASED

PILE SUPPORTEC
PIPE

9g2ua

- !
1E -0.80

AUGER CAST PILE
SUPPORT (TYPICAL}

Exhibit 2-6
Injection Wellhead Section

CH2MHILL

10-27-00 154057 PT\A057PT17.DWG



DEPTH BELOW
FPAD SURFACE

(Feet)

o—-

500

1,000

1,500

CASING DIAMETERS
34"
26"
16"

"

6958

L] A ————
> Cement
. Grout

Steel

rCcsing

4 . 875

40

248’

Cement

r = 724’
Fiberglass X ]
Epoxy Ccsir:;\"_’f \ Cement
Grout
1 1280
1,320’
1,400

Grout

Exhibit 2-7

Dual-Zone
Monitor Well DZ-1
Completion Diagram

154057 .PTN\4057PTF1_.DWG

1=1.0

g @
IE



Based on the results of packer testing, coring, geophysical logging, and formation sample
analyses, a 24-inch-diameter casing setting depth of 2,775 feet bpl was recommended to and
approved by the FDEP and TAC. After drilling a 32.5-inch-diameter hole to a depth of
2,778 feet bpl, a caliper log was performed over the reamed hole interval prior to installing
the 24-inch-diameter casing.

A casing pressure test was conducted after installing the 24-inch-diameter casing to a depth
of 2,775 feet bpl and cementing the casing to land surface. The bridge plug was then drilled
out, and the pilot hole was reamed to a nominal 24-inch-diameter borehole to a depth of
3,004 feet bpl. Upon completion of reaming, a video survey was conducted to examine the
condition of the final casing string and observe the open hole interval. A Cement Bond Log
(CBL) was then conducted to evaluate the quality of the cement bond on the 24-inch-
diameter casing,.

The EW-1 wellhead was then installed and wellhead piping was connected to the WWTP
effluent disposal piping. Instrumentation (pressure transducer and flowmeter) at the well-
head was circuited to the WWTP control room to allow monitoring and recording of
wellhead pressure and flowrate. Exhibit 2-6 provides a completion diagram of the EW-1
wellhead.

2.5 Dual-Zone Monitor Well

Dual-zone monitor well DZ-1 was installed to monitor for vertical fluid migration in two
separate zones above the injection zone. Drilling of DZ-1 began on February 14, 2000. Mud
rotary drilling techniques were used to drill to a depth of 758 feet bpl. Reverse air drilling
techniques were used during subsequent drilling to a total depth of 1,400 feet bpl to remove
drill cuttings from the borehole and to collect water samples at 30-foot intervals. An open
circulation reverse air system was used throughout the interval to collect representative
water samples. Water produced while drilling on reverse air was discharged to DSP-1 after
allowing suspended solids to settle out in a settling tank.

Geologic formation samples were collected and described at 10-foot intervals during the
drilling of the pilot hole. Data from the pilot hole interval (formation samples [cuttings],
water samples, packer tests, and geophysical logs) were evaluated to provide the
information on the geologic formations encountered, to assist in selection of the casing
setting depths, and to interpret the site lithclogy and hydrogeology. The pilot hole was then
reamed to the specified diameter to the selected casing setting depth as approved by FDEP.

Construction of DZ-1 took place with three concentric steel casings (34-, 26-, and 16-inch
outside diameters), and an FRP, 6%/inch outside diameter casing. The cementing program
was specifically tailored for each casing installed. Casing depths and the types and quan-
tities of cement used in the construction of DZ-1 are summarized in Appendix D. Copies of
casing mill certificates for each of the casings used during construction are presented in
Appendix E. Exhibit 2-7 presents the completion diagram of DZ-1.

Construction of DZ-1 began with the drilling of a nominal 12.25-inch-diameter pilot hole to
a depth of 328 feet bpl. The pilot hole was then geophysically logged (caliper, gamma ray,
spontaneous potential, and long-short normal electric logs) and reamed to a nominal
34-inch diameter to 258 feet bpl. A caliper log was then performed on the reamed hole, and
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a 26-inch-diameter casing was installed and cemented through the surficial aquifer to a

depth of 248 feet bpl.

Below the 26-inch-diameter casing, drilling of the 12.25-inch-diameter pilot hole continued
to a depth of 758 feet bpl. The pilot hole was then geophysically logged (caliper, gamma
ray, spontaneous potential, and long-short normal electric logs). Following the geophysical
logging, two drill stem packer tests were conducted on the intervals of 629 to 681 and 675 to
727 feet bpl.

Based on the results of packer testing, geophysical logging, and formation sample analysis,
a 16-inch-diameter casing setting depth of 675 feet bpl was recommended to and approved
by FDEP and the TAC. After drilling a nominal 26-inch-diameter borehole to a depth of
680 feet bpl, a caliper log was performed over the open hole interval prior to installing the
16-inch-diameter casing. The casing was then cemented to the land surface.

After installing the 16-inch-diameter casing to a depth of 675 feet bpl, the pilot hole was
advanced to a depth of 777 feet bpl, where core sampling was conducted. One 4-inch-
diameter core was collected from the interval of 777 to 792 feet bpl. Upon completion of the
core sampling, the pilot hole was advanced to 1,400 feet bpl and geophysically logged
(caliper, gamma ray, spontaneous potential, and long-short normal electric logs). A drill
stem packer test was then conducted on the interval of 1,279 to 1,320 feet bpl.

Based on the results of packer testing, geophysical logging, and core and formation sample
analysis, a 6°/g-inch-diameter casing setting depth of 1,280 feet bpl was recommended to
and approved by FDEP and the TAC. After drilling a nominal 16-inch-diameter hole to a
depth of 1,400 feet bpl, a caliper log was performed over the open hole interval prior to
installing the 6°-inch-diameter FRP casing,.

A disposable packer was installed at the base of the casing to allow the casing to be
cemented in place and not disturb the open borehole below 1,280 feet bpl. The 65/inch-
diameter FRP was then installed to a depth of 1,280 feet bpl and cemented to the depth of
724 feet bpl. The interval from 724 feet bpl to land surface was not cemented to establish the
upper monitor zone of DZ-1. A casing pressure test was then conducted on the 65/-inch-
diameter casing,.

After conducting the casing pressure test, the open borehole below the 65/g-inch-diameter
casing was backplugged from 1,400 to 1,320 feet bpl and then geophysically logged (CBL
and video logs).

Upon completion of installation of the 6°/s-inch-diameter FRP casing, the wellhead, sample
pumps, and pressure transducers were installed. The upper monitor zone was completed
with a centrifugal sample pump and a pressure transducer installed to a depth of 31.18 feet
bpl (-24.97 feet NGVD). The lower monitor zone was completed with a pressure transducer
set to a depth of 86.26 feet bpl (-80.05 feet NGVD) and the top of the sample submersible
pump set to a depth of 98.43 feet bpl (-92.22 feet NGVD). Exhibit 2-8 provides a wellhead
completion diagram for DZ-1.
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SECTION 3

Geologic Framework

3.1 Geology

3.1.1 Formation Sampling

Formation cutting samples from EW-1 and DZ-1 were collected at 10-foot intervals from
land surface to total depth, and were characterized for rock type, color, consolidation,
porosity, and fossils. At the completion of construction, one set of samples was sent to
SFWMD for analysis. The samples will be forwarded to the Florida Bureau of Geology in
Tallahassee, Florida, upon completion of SFWMD's analysis. Detailed lithologic
descriptions of samples from EW-1 and DZ-1 are provided in Appendix F.

3.2 Geophysical Logging

Geophysical logs were performed in the pilot hole of EW-1 and DZ-1 to correlate formation
samples collected during drilling, to identify formation boundaries, to aid in the selection of
straddle packer testing intervals and to obtain specific data pertaining to the subsurface for-
mations. These data were then used to assist in the selection of the optimum casing setting
depths. Copies of the geophysical logs performed during construction of the wells are
presented in Appendix G.

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 exploratory well ranged in age from Pleistocene to Eocene Age deposits.
The stratigraphic units and their respective ages are as follows: Miami Limestone and Key
Largo Limestone of Pleistocene Age; the Stock Island Formation of late Miocene to Pliocene
Age; the Arcadia Formation of Oligocene to Miocene Age; the Suwarinee Limestone of
Oligocene Age; the Avon Park Formation of Eocene Age; and the QOldsmar Formation of
Eocene Age. Exhibit 3-1 provides a generalized geologic and hydrogeologic interpretation
of the lithologic and geophysical log data for EW-1.

3.3 Lithostratigraphic Descriptions

3.3.1 Miami Limestone

The Miami Limestone of the Pleistocene Age is present at the project site from land surface
to a depth of approximately 45 feet bpl. It consists primarily of white, medium-sand-
grained, low porosity, well consolidated, oolitic limestone. The Miami Limestone comprises
a portion of the surficial aquifer.
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3.3.2 Key Largo Limestone

The Key Largo Limestone consists primarily of yellowish-gray, fine-to coarse-sand-grained,
moderate to high porosity, limestone and skeletal limestone. It is characterized geophysic-
ally by low gamma ray activity, low resistivity, and slow sonic travel time. However, the
formation has higher gamma ray activity and resistivity and a longer sonic travel time than
the underlying formation. This indicates that the Key Largo Limestone contains more
gamma ray-emitting components and has a lower porosity than the underlying formation.
The low resistivity of the formation indicates that the pore-filling fluid is saline water. The
formation is present at the project site from approximately 45 feet bpl to 320 feet bpl and is
of the Pleistocene Age. The Key Largo Limestone also comprises a portion of the surficial
aquifer.

3.3.3 Stock Island Formation

The Stock Island Formation consists of a yellowish-gray, medium-to coarse-sand-grained,
highly porous, and poorly consolidated limestone and is of late Miocene to Pliocene Age. It
is present between the depths of approximately 320 and 686 feet bpl at the project site. The
formation is characterized by decreased gamma ray activity, a relatively low resistivity, and
longer sonic travel time than the formations above and below it. The geophysical character-
istics are the result of low phosphate concentration and high porosity when compared to
the Key Largo Limestone and the Arcadia Formation. The low resistivity of the formation
indicates that the fluid within the formation has a similar salinity to that of seawater.

3.3.4 Arcadia Formation

The Arcadia Formation is present at the project site between depths of approximately 686 to
1,080 feet bpl. It is of the Oligocene to Miocene Age and consists of yellowish-gray and
olive-gray, fine-sand-grained, moderately porous limestone. It is characterized by moderate
to high gamma ray activity, moderate resistivity, and fast sonic travel time in comparison to
the Stock Island Formation.

3.3.5 Suwannee Limestone

The Suwannee Limestone of the Oligocene Age occurs from a depth of approximately 1,080
to 1,510 feet bpl and is characterized by yellowish-gray to very pale orange, fine-sand-
grained, moderately porous limestone. The base of the Suwannee Limestone is difficult to
distinguish from the top of the Avon Park Formation at the project site. The formation is
characterized by low gamma ray activity, low but variable resistivity, and relatively short,
but highly variable sonic travel time. The Suwannee Limestone is part of the upper Floridan
Agquifer System, and characteristically exhibits high permeability.

3.3.6 Avon Park Formation

The Avon Park Formation of the Eocene Age occurs from a depth of 1,510 to 2,545 feet bpl.
The upper portion of the Avon Park Formation consists primarily of very pale orange, fine-
sand-grained, moderately porous limestone. The lower portion of the formation (below
1,890 feet bpl) consists of pinkish-gray, fine-to medium-sand-grained, moderate to high
porosity limestone interbedded with low porosity recrystallized limestone and micritic
limestone. The upper portion of the Avon Park Formation is characterized by low gamma
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ray activity, low and fairly stable resistivity, and moderate to low sonic travel time. The
lower portion of the formation is characterized by low gamma ray activity, low and less
stable resistivity, and low and less stable sonic travel time when compared to the upper
portion of the formation.

3.3.7 Oldsmar Formation

The Oldsmar Formation of the Eocene Age occurs from a depth of 2,545 feet bpl to below
the total depth of the well. The lithology of the Oldsmar Formation at this site is pre-
dominantly dolomite and interbedded limestone. The Oldsmar Formation contains highly
transmissive, fractured, and cavernous intervals known as the “Boulder Zone”. Injected
effluent will exit the borehole in the “Boulder Zone” after EW-1 is converted to an injection
well and placed into service.
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SECTION 4

Hydrogeologic Testing

4.1 Surficial Monitor Wells and SZ-1

Prior to the start of and during construction of EW-1, water samples were collected weekly
from the 3 surficial pad monitor wells and single-zone monitor well SZ-1. Samples were
analyzed for conductivity, chlorides, temperature, and pH. Water level measurements were
also taken weekly. Because the site is located on a small island and is surrounded by sea-
water, samples from the wells were very saline, and water levels fluctuated with tides.
Occasional chloride values of less than 10,000 mg/L at the north pad monitor well were
related to rain events. Analytical data from each of the shallow monitor well locations and
SZ-1 are presented in Appendix H.

4.2 Pilot Hole Water Quality

Water samples were collected at approximately 30-foot intervals during reverse air drilling
of EW-1 and DZ-1 to provide a generalized profile of water quality changes with respect to
depth. The samples underwent analyses for conductivity, chlorides, temperature, and pH.
Open circulation reverse air drilling techniques were used during pilot hole drilling of the
interval from the base of the 42-inch-diameter casing (1,090 feet bpl) to a depth of 3,004 feet
bpl at EW-1, and below the base of the 16-inch-diameter casing (675 feet bpl) to a depth of
1,400 feet bpl at DZ-1. Pilot hole water quality demonstrates that seawater is the native fluid
within these intervals. Pilot hole water quality data for EW-1 and DZ-1 are provided in

Appendix 1.

4.3 Formation Sampling

Formation cutting samples were collected at 10-foot intervals from the surface to total depth
while drilling EW-1, DZ-1, and SZ-1. Cutting samples from EW-1 and DZ-1 were character-
ized for rock type, color, consolidation, porosity, and fossils. At the completion of con-
struction, one set of samples was sent to SFWMD for analysis. The samples will be
forwarded to the Florida Bureau of Geology in Tallahassee, Florida, upon completion of
SFWMLD's analysis. Lithologic descriptions of strata encountered during drilling of the
injection well system are discussed in Section 3. Detailed lithologic descriptions of samples
from EW-1 and DZ-1 are provided in Appendix F.

4.4 Coring and Analyses

While drilling the pilot hole of EW-1 and DZ-1, core samples were collected to determine
hydraulic characteristics of the cored intervals. A total of 12 cores between the depths of
1,920 and 2,774 feet bpl were collected during pilot hole drilling of EW-1. An additional core
was collected from the interval of 777 to 792 feet bpl during pilot hole drilling of DZ-1.
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Cores were obtained using a 4-inch-diameter core bit on a 20-foot-long core barrel.
Generalized descriptions of the cores are provided in Exhibit 4-1. Detailed lithologic
descriptions of the cores are presented in Appendix J.

EXHIBIT 4-1
Generalized Core Descriptions
Cored Interval
(feet bpl) Generalized Description
777 -792 Limestone, fine sand grained, high porosity
1,920 - 1,935 Limestone, fine to medium sand grained, moderate porosity
1,973 -1,988 Limestone, fine to medium sand grained, moderate to high porosity with a thin bed of low
porosity micriie
2,000-2,015 Limestone, medium sand grained, moderate to high porosity interbedded with low to high
porosity micrite
2,045 -2,060 Limestone, fine to medium sand grained, moderate porosity
2,140-2,155 Limestone, fine to medium sand grained, low to high porosity
| 2217 -2,232 Limestone, fine to medium sand grained, low to moderate porosity
2,300 - 2,315 Limestone, fine sand grained, moderate porosity
2,390 - 2,400 Limestone, fine to coarse sand grained, low to high porosity
2,401 -2411 Limestone, fine sand grained, low to moderate porosity
2,420 - 2,430 Limestone, fine to medium sand grained, low to moderate porosity
2,535 -2,545 Limestone, fine to medium sand grained, low porosity
2,764 — 2,774 Dolomite, microcrystalline, moderate porosity

For cores consisting of 4-inch long or longer intact core sections, 2 samples were shipped to
a testing laboratory for horizontal and vertical permeability and porosity analyses.
Ardamann & Associates, Inc. of Orlando, Florida, was selected to determine the vertical and
horizontal permeability and total porosity of core samples from 7 intervals. Each core
sample was encased in a cylindrical, latex membrane with porous stones and blocks on the
top and bottom. The encased sample was then enclosed in a triaxial cell and permeated
under a differential head with water to determine both vertical and horizontal Conductivity.
Exhibit 4-2 summarizes the laboratory results from the core analyses. The complete core
analytical results are provided in Appendix J.

Results on the vertical permeability tests indicated values that ranged from 6.3 x

104 centimeters per second {(cm/s) at 2,140.0 feet bpl to 3.9 x 108 cm/s at 2,764.5 feet bpl.
These values represent moderate to low permeabilities and indicate the presence of at least
thin beds with moderate to good confining characteristics. '

At the end of construction, the cores were sent to SFWMD. The core samples will be sent to
the Florida Bureau of Geology in Tallahassee, Florida, upon completion of SFWMD's

analysis.
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EXHIBIT 4-2
Core Analylical Resulls

Horizontal
Vertical Hydraulic Hydraulic
Cored Intervat Sample Depth Conductivity Conductivity Total Porosity
(feet bpl) {feet bpl) {cm/s) (cm/s) (%)
1,920- 1,935 1,920.0 — 1,920.75 1.2x10% 1.2x10% 41
2,000-2,015 2,000.0-2,000.7 1.2x10° Not Available 28
2,140 - 2,155 2,140.0 — 2,140.65 6.3x 10" 4.1x10* 44
2,390 — 2,400 2,390.0 — 2,390.45 4.1 %10° Not Available 25
2,401 - 2,411 2,401.8 -2,4024 2.3x107 1.6x107 16
2,535 — 2,545 2,536.6 — 2,537.0 7.4x107 2.7x107 22
2,764 - 2,774 2,76455-2,7649 39x10° 2.4x10* 3

4.5 Geophysical Logging

Geophysical logs were performed on the pilot hole intervals to correlate formation samples
taken during drilling, to identify formation boundaries, and to obtain specific data
pertaining to the underground formations. The geophysical logs also provided data for
determining optimum casing setting depths at the injection well. Copies of each of the logs
performed are provided in Appendix G. Exhibit 4-3 provides a summary of the geophysical
logs performed during the construction of the injection well system.

4.6 Packer Tests

Packer tests were conducted to determine water quality and hydrogeologic characteristics of
the tested intervals. Straddle packer testing was conducted on eight intervals between 680
and 2,780 feet bpl during the construction of EW-1. An additional three straddle packer tests
were performed during the construction of DZ-1 to assist in the selection of appropriate
monitor zones. Field conductivity measurements were taken during straddle packer testing
to demonstrate that the quality of water produced from the test intervals had stabilized
prior to collecting samples for water quality analysis. Water samples from packer tests con-
ducted at EW-1 were sent to Sanders Laboratories and analyzed for chloride, total dissolved
solids (TDS), and conductivity. Water samples from packer tests conducted at DZ-1 under-
went field analysis for chlorides and conductivity. Results of these analyses and analyses of
pilot hole water samples were used to demonstrate the absence of an Underground Source
of Drinking Water (USDW) at the site. The water quality data demonstrates the test intervals
are not located within a USDW. Exhibit 4-4 provides a summary of packer testing data and
water quality data.
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Exhibit 4-3
Richard A. Heyman Environmental Protection Facility
City of Key West, Florida

Geophysical Log Summary
Logging
Event Date ~ Well Name Logs Performed’
1 8/25/99 Sz C, GR, SP, LSN
2 10/8/99 EW-1 C, GR, SP, DI
3 10/20/99 EW-1 C
4 10/21/99 EW-1 T
5 10/26/99 EW-1 C,GR,SP,LSN, T,FR, DI, S
6 11/6/99 EW-1 C
7 11/7/99 EW-1 T
8 12/15/99 EW-1 C,GR,SP,DI, S
g 12/16/99 EW-1 BHTV, LSN, T, FR
10 1/3/00 EW-1 Y
11 1/18/00 EW-1 C
12 1/21/00 EW-1 T
13 1/22/00 EW-1 T
14 1/23/00 EW-1 T
15 1/24/00 EW-1 T
16 1/25/00 EW-1 T
17 2/2/00 EW-1 CBL, V
18 3/15/00 EW-1 RTS
19 2/16/00 DZ-1 C, GR, SP, LSN
20 2/18/00 DZ-1 o]
21 2/20/00 DZ-1 C. GR, SP, LSN
22 2/23/00 DZ-1 C
23 2/29/00 DZ-1 C.GR, SP, LSN
24 3/2/00 DZ-1 C
25 3/7/00 DZ-1 T
26 3/8/00 DZ-1 T
27 3/16/00 DZ-1 CBL, V
'Legend

C - Caliper, GR - Gamma Ray, SP - Spontaneous Potential, LSN - long-short normal electric,
DI - Dual Induction, T - Temperature, FR - Fluid Resistivity, S - Borehole Compensated Sonic,
BHTV - Borehole Televiewer, V - Video Survey , CBL - Cement Bond Log,

RTS - Radioactive Tracer Survey




EXHIBIT 4-4

Packer Testing Summary

Pumping Specific

Test Interval Chloride TDS  Conductivity Rate Drawdown Capacity

Date Well {feet bpl) {mg/L} (mg/l} (pmhos/cm) (gpm) {teet) (gpmvft)
10/28/1999 EW-1 1,070-1,120 18,100 7 33,350 59,300 50 4.09 122
10/28/1999 EW-1 845 - 895 20,200‘ 32,200 69,700 130 4.82 27.0
10/29/1999 EW-1 680 - 730 18,500 29,200 64,600 75 23.55 3.2
12/28/1999 EW-1 2,767 -2,780 19,719 36,950 44 200 75 10.04 7.5
12/29/1999 EW-1 2513-2,526 21,493 37,100 43,200 10 86.34 0.12
12/29/1999 EW-1 2404 -2,416 21,493 36,600 43,800 75 13.58 8.5
12/30/1999 EW-1 2,018-2,030 20,244 37,400 44,100 75 12.40 6.0
12/30/1999 EW-1 1,374 - 1,387 20,494 39,700 44,000 75 1.14 65.8
02/20/2000 D2Z-1 629 - 681 20,800 N/A 48,500 5 14.03 0.36
02/20/2000 D2-1 675-727 22400 N/A 51,500 63 17.38 3.6
03/01/2000 DZ-1 1,279-1,320 21,760 N/A 48,000 98 559 17.5

N/A = not analyzed

4.7 Background Water Quality Sampling

Background water quality samples were collected from each of the monitor wells and the

exploratory well at the end of construction. Samples from EW1 and both monitor zones of
DZ-1 underwent analysis for primary and secondary drinking water standards and

minimum criteria. 5Z-1 underwent analysis for conductivity, chioride, temperature, and pH
in accordance with specific condition 2.e. of the exploratory well construction permit. A

copy of the background water quality analytical results for each of the wells is provided in

Appendix K.
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SECTION 5

Mechanical Integrity Testing

Mechanical integrity testing (MIT) of-exploratory well EW-1 and monitor wells DZ-1 and
SZ-1 was performed to evaluate the mechanical integrity of the wells in accordance with
standards set forth in Chapter 62-528, FAC. Testing of exploratory well EW-1 included a
video survey of the casing and wellbore, temperature and cement bond logs, a casing
pressure test, and radioactive tracer testing. Testing of monitor well DZ-1 included a video
survey, cement bond log, and a casing pressure test. Testing of monitor well SZ-1 included
a casing pressure test. Results of testing demonstrated that each of the wells meet the
requirements for both internal and external mechanical integrity testing as set forth in
Rule 62-528.300(6), FAC.

5.1 Exploratory Well EW-1

5.1.1 Casing Pressure Test

On February 4, 2000, a casing pressure test was successfully conducted on the 24-inch-
diameter casing of EW-1. The pressure test was conducted with an inflatable packer
installed inside the 24-inch-diameter casing to a depth of 2,750 feet bpl. The casing was
pressurized to 150 pounds per square inch (psi) with a high pressure pump. Precaution was
taken to bleed air from the well after pressurizing the casing. The pressure was then moni-
tored for a 2-hour period with a 200-psi calibrated pressure gauge. A copy of the calibration
certificate for the pressure gauge is provided in Appendix L. Pressure readings were
recorded throughout the 2-hour test. At the conclusion of the 2-hour test, the pressure was
recorded at 155 psi. The 5 psi gain was well within the 5 percent limit (7.5 psi) specified by
FDEP for a 1-hour pressure test. The casing pressure test was observed by Nancy Brooking
(FDEP) and Mark Schilling (CH2M HILL). A total of 47 gallons of water were drained from
the casing while pressure was released. A summary of the casing pressure test data is
provided in Appendix M.

5.1.2 Video Survey

A color camera video survey was conducted at EW-1 on February 2, 2000, by Florida
Geophysical, Inc., after completely purging more than 100,000 gallons of water from the
well. The camera assembly was equipped with centralizers to keep it centered in the well,
and its elevation was “zeroed” at pad level. The video survey was conducted to a depth of

2,996 feet bpl.

The survey showed no inconsistencies, and the casing appeared in good condition. The base
of the 24-inch-diameter casing was identified at a depth of 2,776 feet bpl. The video survey
was terminated when the top of sediment in the borehole was encountered at a depth of
2,996 feet bpl. A copy of the video-taped survey and stummary report is provided in
Appendix N.
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5.1.3 Geophysical Logging

Cement bond and high resolution temperature logs were performed on exploratory well
EW-1 by Florida Geophysical, Inc., on February 2 and March 14, 2000, respectively. Copies
of the logs are provided in Appendix G.

The cement bond log was conducted to assess the quality of the cement-to-casing bond of
the final casing of EW-1. The log was'performed prior to cementing the upper 300 feet of
casing to land surface to allow the tool to be calibrated to uncemented casing (above

300 feet bpl) and cemented casing (below 300 feet bpl). The cement bond log demonstrates
an adequate cement bond around the final 24-inch-diameter casing from 300 to the base of
the 24-inch-diameter casing. Above a depth of 300 feet bpl, the cement bond log shows that
the casing is uncemented. The interval from land surface to 300 feet bpl was cemented
following completion of the cement bond log.

The temperature log (run from land surface to a total depth of 2,996 feet bpl) indicated a
temperature of between 76.2°F and 73.5°F from pad level to 2,720 feet bpl. Between 2,720
and 2,800 feet bpl, the temperature decreased from 73.6°F to approximately 60.9°F. The
temperature remained between approximately 60.9°F and 60.5°F between 2,800 feet bpl and
the bottom of the logged interval at 2,996 feet bpl. Results of temperature logging give no
indication of leaks in the 24-inch-diameter casing.

5.1.4 Radioactive Tracer Survey

5.1.4,1 Background

On March 15, 2000, a radioactive tracer survey (RTS) was performed on EW-1 after
pumping more than 500,000 gallons of potable water into the well, The RTS was conducted
by Florida Geophysical Logging, Inc., in the presence of Mr. Jack Myers (FDEP), Mr. Joe
Haberfeld (FDEP), and Mr. David McNabb (CH2M HILL).

A background gamma ray log was conducted on March 14, 2000, from the total depth of the
well to land surface to establish background conditions on the entire well. Using the casing
collar locator (CCL), the base of the 24-inch-diameter casing was delineated and verified at
2,775 feet bpi.

Two static, 2 low-flow rate dynamic, and 1 high-flow rate dynamic tests were performed. A
total of 10 mCi of tracer fluid (Jodine 131} was placed in a tool equipped with an ejector,
upper, middle, and lower gamma ray detectors, and a CCL. The upper gamma ray detector
(GRT) is located 10 feet above the ejector on the tool. The middle (GRM) and lower (GRB)
gamma ray detectors are located 3.1 feet and 12.3 feet, respectively, below the ejector.
Exhibit 5-1 presents a schematic diagram of the radioactive tracer tool that was used during
the test.

During the static test, the ejector was located 1 foot below the base of the casing (2,776 feet
bpl). For the dynamic tests, the ejector was positioned 5 feet above the base of the casing at
a depth of 2,770 feet bpl. 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
1-minute detector test, a total radiation level of 1 mCi of tracer was ejected under both static
and low-flow rate dynamic conditions. A radiation level of 2 mCi of tracer was ejected for
the high-flow rate dynamic test. Gamma ray activity was monitored for 1 hour after release
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of tracer during each of the tests. Following each of the monitoring periods, a log out of
position to 200 feet above the highest point at which elevated gamma counts were detected
was performed. This was followed by a flush of potable water to flush tracer and any
associated tracer stains from the casing. After the potable water flush, the tool was lowered
and a log after flush log out of position to 200 feet above the highest point at which elevated
gamma counts were detected was performed. The low-flow rate dynamic tests were
performed at an injection rate of 95 gallons per minute (gpm) of potable water. The high-
flow rate dynamic test was performed at an injection rate of 125 gpm of potable water.

The background gamma log that runs from the pad level to a total depth of 2,996 feet bpl is
identified at the top of the RTS log sheet as BACKGROUND GAMMA RAY. After the back-
ground gamma log, a log was performed to verify the base of casing at 2,775 feet bpl. This
log pass is identified at the top of the log sheet as CASING TIE-IN. The log verified the base
of casing at 2,775 feet bpl. The log sheet shows 4 logs across the page from left to right, as
follows:

e GRT (top detector, 10 feet above ejector)

¢ CCL (casing collar locator, 3.9 feet below ejector)
¢ GRB (bottom detector, 12.3 feet above ejector)

¢ GRM (middle detector, 3.1 feet below ejector}

The CCL is displayed on the right side of the GRT track. A copy of the RTS log is provide
in Appendix G. '

5.1.4.2 Ejection No. 1 (First Static Test)

The first static test began by positioning the ejector 1 foot below the base of the 24-inch-
diameter casing at a depth of 2,776 feet bpl. 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 test on the detectors and the 1-hour monitoring
period following ejection of 1 mCi of tracer is displayed in log file STATIC TEST #1. For this
log, the vertical scale represents time and the horizontal scale represents the gamma ray
count. Reading the log upwards, approximately 3 inches of the vertical scale represents

5 minutes of time. Increased gamma ray activity was evident after approximately 7 minutes
following the release of tracer at the middle detector, 3.1 feet below the ejector port.

Tracer was not detected at the bottom or top detectors during the 1-hour monitoring period.
A log out of position was conducted after the 1-hour monitoring period. The output of the
three gamma detectors and the CCL during the log out of position is displayed in the log
file titled LOG OUT OF POSITION. Elevated gamma activity related to the presence of the
ejected tracer is evident at each of the detectors on the log out of position. Residual staining
on the middie and bottom detectors was evident during the log out of position. Gamma ray
activity at the top detector is similar to the background gamma ray log above a depth of
2,762 feet bpl. The casing was then flushed with approximately 8,200 gallons of potable
water before lowering the radioactive tracer tool to the base of the casing.

As shown on log file titled LOG AFTER FLUSH #1, the log after flushing the casing

indicates the residual tracer and associated staining in the casing and on the middle and
bottom detectors was removed by the casing flush. The middle and bottom detectors did
detect increased gamma ray activity in the logged interval during the log out of position.

DFB/003674746/SET1622.00C 54



This increased gamma activity was not detected at the top detector, indicating the increase
gamma activity is related to a slight tracer leak in the RTS tool.

A second log out of position after the potable water flush was performed because the RTS
tool was leaking during the first after flush log out of position. The RTS tool continued to
leak during the second log after flush, as shown in the log file titled LOG AFTER FLUSH
#2. A third log after flush was then conducted (LOG AFTER FLUSH #3) and the leak
appeared to have stopped. A slight residual stain is apparent on the middle and the bottom
detectors during the third log after flush. The top detector output during each of the logs
after flush was similar to background.

The results of the first static test gives no indication of upward movement of tracer on the
outside of the 24-inch-diameter casing.

5.1.4.3 Ejection No. 2 (Second Static Test)

The second static test began by positioning the ejector 1 foot below the base of the 24-inch-
casing at a depth of 2,776 feet bpl. After 1 minute of time drive logging to ensure the
detectors were functioning properly, 1 mCi of tracer was ejected. The output of the three
gamma detectors during the 1-minute test on the detectors and the 1-hour monitoring
period following ejection of 1 mCi of tracer is displayed in log file STATIC TEST #2.
Increased gamma ray activity was evident at the middle and bottom detectors in less than
1 minute. Elevated gamma ray activity was evident at the top detector approximately

14 minutes after release of the tracer.

A log out of position was conducted after the 1-hour monitoring period. The output of the
three gamma detectors and the CCL during the log out of position is displayed in the log
file titled LOG OUT OF POSITION. Elevated gamma activity related to the presence of the
ejected tracer is evident at each of the detectors on the log out of position up to a depth of
approximately 2,750 feet bpl. Residual staining on the middle and bottom detectors was
evident during the log out of position. Gamma ray activity at the top detector is similar to
the background gamma ray log above a depth of approximately 2,750 feet bpl. The casing
was then flushed with approximately 4,000 gallons of potable water before lowering the
radioactive tracer tool to the base of the casing,.

As shown on log file titled LOG AFTER FLUSH #1, the log after flushing the casing
indicates the residual tracer and associated staining on the middle and bottom detectors
was removed by the casing flush. The tracer stain on the casing was also greatly reduced.
The middle and bottom detectors did detect increased gamma ray activity in the logged
interval during the log out of position. This increased gamma activity was not detected at
the top detector, indicating the increase gamma activity is related to a slight tracer leak in
the RTS tool.

The results of the second static test give no indication of upward movement of tracer on the
outside of the 24-inch-diameter casing.

5.1.4.4 Ejection No. 3 (First Dynamic Test)

The third ejection was conducted under dynamic conditions to verify the integrity of the
grout seal around the base of the 24-inch-diameter casing. Potable water was pumped into
the well at a rate of 95 gpm during the test. The ejector of the tool was positioned 5 feet
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above the base of the casing (2,770 feet bpl), and 1 mCi of tracer was released after 1 minute
of time drive logging. The gamma ray response from each detector is shown on log file
DYNAMIC TEST #1. '

An increased gamma ray response was evident at the middle and bottom detectors almost
immediately after release of the tracer. Elevated gamma response was not detected at the
upper detector during the first dynamic test conducted for 60 minutes.

After the first dynamic test, the tool was logged out of position while continuing to inject at
95 gpm. The output of the three gamma detectors and the CCL during the log out of posi-
tion 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 have residual tracer staining. Increased
gamma ray activity was not encountered above a depth of 2,760 feet bpl at the top and
bottom detectors. The casing was then flushed with more than 4,800 gallons of water before
lowering the radioactive tracer tool to the base of the casing,.

As shown on log file titled LOG AFTER FLUSH #1, the log out of position following the
casing flush indicates the residual stain was reduced on the middle detector and the casing.
Gamma ray activity at the upper detector is similar to the background gamma ray log above
a depth of 2,760 feet bpl. A small increase in gamma ray activity did occur at the middle
and bottomn detectors during the log after flush. This increase is from a small leak of tracer
fromthe RTS tool during the log after flush.

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

5.1.4.5 Ejection No. 4 (Second Dynamic Test)

The fourth 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 95 gpm. The ejector
of the tool was positioned 5 feet above the base of the casing (2,770 feet bpl), and 1 mCi of
tracer was released after 1 minute of time drive logging. The gamma ray response from each
detector is shown on log file DYNAMIC TEST #2. An increased gamma ray response was
evident at the middle detector almost immediately following the release of the tracer. The
tracer was then detected at the lower detector after approximately 2 minutes. Elevated
gamma response was not detected at the upper detector during the second dynamic test
conducted for 60 minutes.

Following the second dynamic test, the tool was logged out of position while continuing to
inject at 95 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 posi-
tion shows that the base of casing and the middle and bottom detectors have residual tracer
staining. Increased gamma ray activity at the top detector was not encountered above a
depth of 2,755 feet bpl during the log out of position. The casing was then flushed with
more than 5,000 gallons of potable water before lowering the radioactive tracer tool to the
base of the casing,.

As shown on log file titled LOG AFTER FLUSH #1, the log out of position following the
casing flush indicates the residual stain was reduced on the casing and removed from the
middle and bottom detectors. Gamma ray activity at each of the detectors is similar to the
background gamma ray log above a depth of 2,760 feet bpl.
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The results of the second dynamic test indicate no upward migration of radioactive tracer.

5.1.4.6 Ejection No. 5 (Third Dynamic Test)

The fifth ejection was conducted under high-flow rate dynamic conditions. Potable water
was pumped into the well at a rate of 125 gpm. The ejector of the tool was positioned 5 feet
above the base of the casing (2,770 feet bpl) and 2 mCi of tracer was released after 1 minute
of time drive logging. The gamma ray response from each detector is shown on log file
DYNAMIC TEST #3. An increased gamma ray response was evident at the middle detector
almost immediately following the release of the tracer. The tracer was then detected at the
lower detector after approximately 1.5 minutes. Elevated gamma response was not detected
at the upper detector during the second dynamic test conducted for 30 minutes.

After the third dynamic test, the tool was logged out of position while continuing to inject
at 125 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 the presence of a small residual casing stain at the base of casing. Increased gamma
ray activity at the each of the detectors was not encountered above a depth of 2,760 feet bpl
during the log out of position. The casing was then flushed with potable water at a rate of
300 gpm while lowering the RTS into the open hole interval. The RTS tool was emptied of
remaining tracer at a depth of 2,820 feet bpl prior to lowering the tool to the bottom of the
well.

As shown on log file titled FINAL GAMMA RAY, the log out of position and final gamma
ray log following the casing flush and dumping of the excess tracer indicates the presence
of tracer in the borehole between the depths of 2,800 and 2,830 feet bpl. Residual stain of the
casing below 2,765 feet bpl is also evident. Gamma ray activity at each of the detectors is
similar to the background gamma ray log above a depth of 2,765 feet bpl. The gamma ray
log was performed from the total depth of the well to land surface.

The results of the third dynamic test and the entire radioactive tracer survey indicate no
upward migration of radioactive tracer inside or outside of casing.

5.2 Monitor Well DZ-1

5.2.1 Casing Pressure Test

On March 15, 2000, a casing pressure test was successfully conducted on the 65/s-inch FRP
casing of DZ-1. The pressure test was conducted after cementing the casing in place with a
blow-out plug at the base of the casing at 1,280 feet bpl. The pressure test was witnessed by
Mr. Jack Myers (FDEP), Mr. Joe Haberfeld (FDEP}, and Mr. David McNabb (CH2M HILL).
The casing was pressurized with a high pressure pump. Precaution was taken to bleed air
from the well after pressurizing the casing. The pressure test began with a pressure of
101.75 psi and was monitored for a 2-hour period with a 200-psi calibrated pressure gauge.
A copy of the calibration certificate for the pressure gauge is provided in Appendix L. One
hour after establishing the initial pressure at 101.75 psi, the pressure was recorded at

99.75 psi. The 2-psi loss was within the 5 percent limit specified by FDEP for a 1-hour test. A
total of 17 gallons of water were released from the casing when the pressure was released
from the casing. A summary of the casing pressure test data is provided in Appendix M.
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5.2.2 Video Survey

A color camera video survey was conducted at DZ-1 on March 16, 2000, by Florida
Geophysical, Inc., after pumping approximately 4,100 gallons of water from the well. The
camera assembly was equipped with centralizers to keep it centered in the well, and its
elevation was “zeroed” at pad level. The video survey was conducted to a depth of

1,315 feet bpl.

The survey showed no inconsistencies, and the casing appeared in good condition. The base
of the 65/g-inch casing was identified at a depth of 1,279 feet bpl. The video survey was
terminated when the top of cement in the borehole was encountered at a depth of 1,315 feet
bpl. A report of the video survey is provided in Appendix N.

5.2.3 Geophysical Logging

A cement bond log (CBL) was performed on monitor well DZ-1 by Florida Geophysical, Inc.
on March 16, 2000. A copy of the cement bond log is provided in Appendix G.

The CBL was conducted to assess the quality of the cement-to-casing bond of the final FRP
casing of DZ-1. The log was performed after cementing the final casing from 1,280 to

724 feet bpl. Because most tools are calibrated using steel casing, it is not possible to provide
a typical quantitative wave train analysis for fiberglass materials. Therefore, the CBL for the
well provides a qualitative image of the cement behind the casing. The CBL demonstrates
an adequate cement bond around the 65/s-inch-diameter casing from approximately 715 to
1,280 feet bpl. Above 715 feet bpl, the log shows the open hole interval and uncemented
casing. Casing joints, at 30-foot intervals, are also evident in the uncemented portion of the

log.

5.3 Monitor Well SZ-1

5.3.1 Casing Pressure Test

On September 15, 1999, a casing pressure test was successfully conducted on the 65/3-inch-
diameter casing of SZ-1. The pressure test was conducted with an inflatable packer installed
inside the 65/s-inch-diameter casing to a depth of 159 feet bpl. The casing was pressurized to
108 psi with a high pressure pump. Precaution was taken to bleed air from the well after
pressurizing the casing. The pressure was then monitored for 2 hours with a 200-psi cali-
brated pressure gauge. A copy of the calibration certificate for the pressure gauge is pro-
vided in Appendix L. Pressure readings were recorded throughout the 2-hour test. At the
conclusion of the 2-hour test, the pressure was recorded at 103 psi. The 5 psi loss was within
the 5 percent limit (5.4 psi) specified by FDEP for a 1-hour pressure test. The casing pressure
test was observed by Mark Schilling (CH2M HILL). A summary of the casing pressure test
data is provided in Appendix M.
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SECTION 6

Summary and Conclusions

A 24-inch-diameter Class V exploratory well (EW-1) and associated monitor wells have been
constructed at the Richard A. Ileyman Environmental Protection Facility in Key West,
Florida, to investigate the viability of operating a deep injection well (DIW) system to serve
as the primary method of effluent disposal. Testing conducted during the construction of
the exploratory well has successfully demonstrated that deep well injection is feasible at the
project site. The exploratory well and associated monitor wells will be converted to a Class
V injection well system through the Florida of Environmental Protection (FDEP) permitting
process in the near future.

Construction activities at project site included the installation of a temporary drilling pad
and shallow pad monitor wells, drilling of the exploratory well, drilling of the dual-zone
and single-zone monitor wells, installation of permanent exploratory and monitor well
pads, and the installation of wellhead piping and instrumentation.

Construction of the exploratory well system began on August 17, 1999 and was completed
on March 16, 2000. Exploratory well EW-1 was constructed with the final 24-inch diameter
casing string set to a depth of 2,775 feet bpl and an open hole interval to a total depth of
3,004 feet bpl. Dual-zone monitor well DZ-1 was constructed to monitor the intervals from
675 to 724 feet bpl and 1,280 to 1,320 feet bpl. Single-zone monitor well SZ-1 was constructed
to monitor within the Surficial Aquifer from 165 to 210 feet bpl. Construction and testing
were conducted in accordance with FDEP construction permit 128630-001-UC, the applica-
ble sections of Chapter 62-528, F.A.C., and the construction contract documents prepared by

CH2M HILL.

The testing program was approved by the FDEP and TAC prior to the issuance of the
construction permit. A comprehensive testing program was conducted during construction
of the exploratory well system to evaluate the site hydrogeology and assist in selection of
the casing setting depths. The testing program consisted of collecting formation samples,
cores, pilot hole water samples, geophysical logging, packer tests, and collection of back-
ground water quality samples. Data generated from the testing program demonstrated the
absence of a USDW at the site.

The testing program identified the top of the injection zone at 2,780 feet bpl. The injection
zone is characterized by extremely high transmissivity, highly fractured and cavernous
dolomite with intervals of lower transmissivity limestone.

Geophysical logging, pressure testing, a video survey, and a radioactive tracer survey were
performed to demonstrate mechanical integrity of the exploratory well. Mechanical integrity
of the 6-5/8-inch-diameter FRP casing of monitor well DZ-1 was conducted by performing
geophysical logging, pressure testing, and a video survey. Mechanical integrity of the
6-5/8-inch-diameter FRP casing of monitor well SZ-1 was demonstrated via pressure
testing. Each of the tests confirmed that the final casing of each of the wells demonstrated
mechanical integrity and met the standards established in Chapter 62.528, F.A.C.
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APPENDIX A

Construction Permits Nos. 128630-001-UC and
128630-002-UC




Department of
Environmental Protection

South District
Lawton Chiles P.O. Box 2549 Virginia B. Wetherell
Governor Fort Myers, Florida 33902-2549 Secretary
941-332-6975
PERMIT

PERMITTEE: : I.D. No: 5244M06172

Permit/Certification
City of Key West Number: 128630-001-UC
5701 W. College Road Date of Issue; September 17, 1998
Key West, Florida 33040 Expiration Date: September 16, 2003

County: Mouroe

Latitude: 24° 34' 00" N
Longitude: 81°47'45"W
Section/Town/Range: 67S/25E
Project: City of Key West
EW-1 Exploratory Well

_ This permit is issued under the provisions of Chapter 403, Florida Statutes (F.S.), and Florida Administrative
Code (F.A.C.) Rules 624, 62-520, 62-601, 62-620, 62-550, 62-600 and 62-528. The above named permittee is
hereby authorized to perform the work or operate the facility shown on the application and approved drawing(s),
plans, and other documents, attached hereto or on file with the Department and made a part hereof and specifically
described as foliows: :

Construct a nominal 24 inch diameter Class V, Group 8, Exploratory Well (EW-1) with cemented steel casing
to approximately 2,500 feet below land surface (bls) and an approximate total depth of 3,000 feet bls to test the
feasibility of a decp injection well system for the disposal of treated domestic effluent from the Richard A. Heyman
Environmental Protection Facility Wastewater Treatment Plant (WWTP). The DZ-1 dual zone Floridan aquifer
monitor well and SZ-1 single-zone surficial aquifer monitor well will also be constructed.

The application to construct a Class I, II, or V Injection Well System, DER Form 17-1.209(9), was received
June 18, 1997 with supporting documents and additional information last received December 3, 1997. Project is
located at the Richard A. Heyman Environmental Protection Facility WWTP on Fleming Key, City of Key West,
Florda.

Subject to General Conditions 1-16 and Specific Conditions 1-7.
Page 1 of 11

“Protect, Conserve and Manage Florida's Environment and Natural Resources”
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Printed on recyded paper.



PERMITTEE: ID. No.: 5244M06172
Permit/Cert. No.: 128630-001-UC
City of Key West Date of Issue: September 17, 1998
Expiration Date: September 16, 2003

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and restrictions set forth in this permit are “permit conditions"
and are binding and enforceable pursuant to Sections 403.141, 403.727, or 403.859 through 403,861, F.S. The
permittee is placed on notice that the Department will review this permit periodically and may initiate enforcement
action for any violation of these conditions.

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

3. Asprovided in Subsections 403.087(6) and 403.722(5) F.S., the issuance of this permit does not convey any
vested rights or any exclusive privileges. Neither does it authorize any injury to public or private property or any
invasion of personal rights, nor any infringement of federal, state or local laws or regulations. This permit is not a
waiver of or approval of any other Department permit that may be required for other aspects of the total project
which are not addressed in the permit.

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

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

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

7.  The permittee, by accepting this permit, specifically agrees to allow authorized Department personnel, upon
presentation of credential or other documents as may be required by law, and at reasonable times, access to the
premises where the permitted activity is located or conducted to:
a. Have access to and copy any records that must be kept under the conditions of the permit;
b. Inspect the facility, equipment, practices, or operations regulated or required under this permit; and
c. Sample or monitor any substances or parameters at any location reasonably necessary to assure
compliance with this permit or Department rules.
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PERMITTEE: L.D. No.: 5244M06172
Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue: September 17, 1998
Expiration Date: September 16, 2003

GENERAL CONDITIONS:

Reasonable time may depend on the nature of the concern being investigated.

8. If, for any reason, the permittes does not comply with or will be unable to comply with any condition or
limitation specified in this permit, the permittee shall immediately provide the Department with the following
information:

a. A description of and cause of non-compliance; and

b. The period of non-compliance, including dates and times; or, if not corrected, the anticipated time the.
non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the non-compliance. The permittee shall be responsible for any and all damages which
may result and may be subject to enforcement action by the Department for penalties or revocation of

this permit.

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

evideatiary rules.

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

11.  This permit is transferable only upon department approval in accordance with F.A.C. Rules 62-4.120 and 62-
30.300, F.A.C. as applicable. The permittee shall be liable for any non-compliance of the permitted activity until the

transfer is approved by the Department.
12.  This permit or a copy thereof shall be kept at the work site of the permitted activity.
13.  This permit also constitutes:
(a) Determination of Best Available Control Technology (BACT)
®) Determination of Prevention of Significant Deterioration (PSD)
(c) Certification of compliance with State Water Quality Standards (Section 401, PL 92-500)
(d) Compliance with New Source Performance Standards
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PERMITTEE: LD. No.: 5244M06172

Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue: September 17, 1998

Expiration Date: September 16, 2003

GENERAL CONDITIONS:

14.

The permittee shall comply with the following:

(@

(®)

©

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

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

Records of monitoring information shall include;

the date, exact place, and time of sampling of measurements;

the person responsible for performing the sampling measurements;
the dates analyses were performed;

the person responsible for performing the analyses;

the analytical techniques or methods used;

the results of such analyses.

SRR

15.  When requested by the Department, the permittee shall within a reasonable time furnish any information
required by law which is needed to determine compliance with the permit. Ifthe permittes becomes aware the
relevant facts were not submitted or were incorrect in the permit application or in any report to the Department, such
facts or information shall be corrected promply.

16.

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

@

®)

©

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

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

date.
Notification of any noncompliance which may endanger health or the environment shall be reported
verbally to the Department within 24 hours and again within 72 bours, and a final written report

provided within two wecks.
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PERMITTEE: LD. No.: 5244M06172

Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue; September 17, 1998

Expiration Date: September 16, 2003

GENERAL CONDITIONS:

@

1. The verbal reports shall contain any monitoring or other information which indicate that

any contaminant may endanger an underground source of drinking water and any
noncompliance with a permit condition or malfunction of the injection system which may
causc fluid migration into or between underground sources drinking water.

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

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

SPECIFIC CONDITIONS:

1. General Criteria

a.

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
eavironment resulting from noncompliance with this permit.

Proper operation and maintenance includes effective performance, adequate funding, adequate
operator staffing and training, and adequate laboratory and process controls, including appropriate
quality assurance procedures.

This permit may be modified, revoked and reissued, or terminated for cause. he filing of a requ&c‘t
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 Department, 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.

Page 5 of 11



PERMITTEE: LD. No.: 5244M06172

Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue: September 17, 1998

Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

£

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. In accordance with Rule 62-528.340(4), F.A.C., all reports shall contain the following
certification: S
“T 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 or 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:

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 shall 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 subrmission 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 to 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.
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PERMITTEE: ID. No.: 5244M06172

Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue: September 17, 1998

Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

2.

Site Requirements

a.

b.

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

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.

Provide specific temporary drilling pad dimensions and design drawings for Department approval prior to
commencing construction and shortly afier selection of drilling contractor. Pad construction shall conform
to the technical specifications in Attachment A of the December 2, 1997 submittal,

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

Monitor well SZ-1 shall be constructed prior to the use of the on-site shallow disposal well for formation
water disposal. SZ-1 shall be sampled and analyzed prior to the use of the shallow disposal well and
weekly thereafter. Sampling shall be for the same parameters as in d. above.

Construction and Testing Requirements

a.

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

All drilling shall be inside a blow out preventer upon penetration of the Floridan Aquifer.
Mechanical integﬁty testing is a two part demonstration which includes a pressure test to demonstrate that
no leaks are present in the casing and a temperature or noise log and radioactive tracer survey to

demounstrate the absgnce of fluid movement behind the casing. Verification of pressure gauge calibration
must be provided at the scheduled tests.

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

(1) Intermediate casing seat selection (injection and monitor wells).
(2) Final casing seat selection (injection and monitor wells).
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PERMITTEE: IL.D. No.: 5244M06172

Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue: September 17, 1998

Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

<.

a.

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

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

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

The Engineer of Record shall insure that safe internal pressures are maintained during the cementing of all
The background water quality of the injection zone and monitor zones shall be established prior to

commencement of any injection testing. Parameters to be measured are contained on Table 3-5 in the J une,
1997 construction permit application.

The injection and monitor well(s) at the site shall be abandoned when no longer usable for their intended
purpose, or when posing a potential threat to the quality of the waters of the State. Within 180 days of
well abandonment, the permittee shall submit to the Department and the TAC the proposed plugging
method, pursuant to Rule 62-528 435, F.A.C.

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

All dual induction, sonic and caliper geophysical logs run on the pilot holes of all injection and monitor
wells shall be submitted with scales of one inch equals one hundred feet ( 1”=1007), two inches equals one
hundred feet (2"=100") and five inches equals one hundred feet (5"=100".

An approximate 24 hour injection test using water from the channel shall be conducted on the completed
exploratory well as described on page 10 of the September 29, 1997 submittal.

Quality Assurance/Quality Control Requirements

This permit approval is based upon evaluation of the data contained in the app[icatioﬁ dated June 18,
1997, and the plans and/or specifications submitted in support of the application. Any changes in the
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PERMITTEE: LD. No.: 5244M06172

Permit/Cert. No.: 128630-001-UC

City of Key West Date of Issue: September 17, 1998

Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

plans and/or technical specifications, except as provided elsewhere in this permit, must be approved by the
Department before being implemented.

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 Departiment shall be notified
immediately of any change of engineer.

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

* 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.

Issuance of a Class V Exploratory well permit does not obligate the Department to authorize operational
testing of the injection or monitor wells, unless the wells qualify for a construction and testing permit
applied for by the permittee and issued by the Department.

Reporting Requirements

a.

All reports and surveys required by this permit must be submitted concurrcnﬂy to all the members of the
TAC and to the U.S. EPA. The TAC cousists of representatives from these ageacies:

Florida Department of Environmental Protection
South District

P.O. Box 2549

Fort Myers, FL. 33902-2549

Florida Department of Environmental Protection
Bureau of Water Facilities Regulation

UIC Program

2600 Blair Stone Rd.

Tallahassee, FL. 32399-2400
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PERMITTEE: I.D. No.: 5244M06172
Permit/Cert. No.: 128630-001-UC
City of Key West Date of Issue: September 17, 1998
Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

South Florida Water Management District
Well Construction Permitting

P.O. Box 24860

West Palin Beach, FL. 334164860

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

In addition, all reports and surveys required by this permit shall be sent to:

United States Environmental Protection Agency, Region IV
UIC Section

Atlanta Federal Center

61 Forsyth Street

Atlanta, Georgia 30303-3104

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

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

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

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

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

(5) Description of the amount of salt used.

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

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

(8) Volume of formation and development water (gallons) disposed of in the shallow disposal well
(permit no. 128630-002-UC). :

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

Monday through Friday.
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PERMITTEE: LD. No.: 5244M06172

Permit/Cert. No.; 128630-001-UC

City of Key West Date of Issue: September 17, 1998

Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

Note:

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 U.S, EPA for intermediate and final casing
seat selection approvals by the Department.

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

After completion of construction and testing, a final report shall be submitted to the Department and the
TAC and the U.S. EPA. The report shall include, but not be limited to, all construction and testing
information and data 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 capacity
within safe pressure limits shall be estimated.

Financial Responsibility
Pursuant to Rule 528.435(9), F.A.C., the permittee shall submit documentation to obtain a Certificate of
Demonstration of Financial Responsibility prior to the issuance of a construction and testing permit.

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,

In the event of an emergency the permittee shall contact the Department by Ca.lling (850)413-9911.
During normal business hours, the permittee shall call (941)332.6975.

Issued ﬁs%mum

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

District Management

MFH/JBM/kim
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Department of
Environmental Protection

South District
Lawton Chiles P.O. Box 2549 Virginia B. Wetherell
Governor Fort M);re:rg:1 r-lgar;% 17413902-2549 Secretary
PERMIT

PERMITTEE: ' LD. No: 5244M06172

Permit/Certification
City of Key West No: 128630-002-UC
5701 W. College Road Date of Issue: September 17,1998
Key West, Florida 33040 Expiration Date: September 16, 2003

County: Monroe

Latitude: 24°34'03"N
Longitude: 81°47'48"W
Section/Town/Range: 67S/25E
Project: City of Key West
Exploratory Well EW-1

Water Disposal Well

This permit is issued under the provisions of Chapter 403, Florida Statutes (F.S.), and Florida
Administrative Code (F.A.C.) Rules 624 and 62-528. The above named permittee is hereby authorized to
perform the work or operate the facility shown on the application and approved drawing(s), plans, and
other documents, attached hereto or on file with the Department and made a part hereof and specifically
described as follows:

Construct one (1) Class V, Group 8, injection well as described on the application for Class V well
construction, DEP Form 62-528.900(1), and other information submitted in support of this application.
Well will consist of 60" of twelve (12) inch steel casing and open interval to 100%:,

Project well is located at Richard A. Heyman Environmental Protection Facility on Fleming Key in
Key West.

Subject to General Conditions 1-16 and Specific Conditions 1-9.
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PERMITTEE: Permit No: 128630-002-UC
Date of Issue: September 17, 1998
City of Key West Expiration Date: September 16, 2003

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and restrictions set forth in this permit are "permit
conditions" and are binding and enforceable pursuant to Sections 403.141, 403.727, or 403.859 through
403.861, F.S. The pemittec is placed on notice that the Department will review this permit periodically
and may initiate enforcement action for any violation of these conditions.

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

by the Department.

3. Asprovided in Subsections 403.087(6) and 403.722(5) F.S., the issuauce of this permit does not
convey any vested rights or any exclusive privileges. Neither does it authorize any injury to public or
private property or any invasion of personal rights, nor any infringement of federal, state or local laws or
regulations. This permit is not a waiver of or approval of any other Department permit that may be
required for other aspects of the total project which are not addressed in the permit.

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

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

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

7. The permittee, by accepting this permit, specifically agrees to allow authorized Department
personnel, upon presentation of credential or other documents as may be required by law, and at
reasonable times, access to the premises where the permitted activity is located or conducted to:

a. Have access to and copy any records that must be kept under the conditions of the permit;

b. Inspect the facility, equipment, practices, or operations regulated or required under this permit;

c. Sample or monitor any substances or parameters at any location reasonably necessary to
assure compliance iwth this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.
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PERMITTEE: Permit No: 128630-002-UC
Date of Issue: September 17, 1998
City of Key West Expiration Date: September 16, 2003

GENERAL CONDITIONS:

a. Have access to and copy any records that must be kept under the conditions of the permit;

b.  Inspect the facility, equipment, practices, or operations regulated or required under this permit;

c. Sample or monitor any substances or parameters at any location reasonably necessary to
assure compliance iwth this permit or Department rules.

Reasonable time may depend on the nature of the concem being investigated.

8. If, for any reason, the permittee does not comply with or will be unable to comply with any
condition or limitation specified i in this permit, the permittee shall immediately provide the Department with

the following information:

a. A description of and cause of non-compliance; and :

b. The period of non-compliance, including dates and times; or, if not corrected, the anticipated time
the non-compliance is expected to continue, and steps being takea to reduce, eliminate, and prevent
recurreace of the non-compliance. The permittee shall be responsible for any and all damages which
may result and may be subject to enforcement action by the Department for penalties or revocation

of this permit.

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

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

11, This permit is transferable only upon Department approval in accordance with F.A.C. Rules
62-4.120 and 62-30.300, F.A.C. as applicable. The permiftee shall be liable for any non-comphance of the
permitted activity until the transfer is approved by the Department.

12, This permit or a copy thereof shall be kept at the work site of the permitted activity.
13.  This permit also constitutes:
(@)  Determination of Best Available Control Technology (BACT)

(®)  Determination of Prevention of Significant Deterioration (PSD)
(¢)  Certification of compliance with Statc Water Quality Standards (Section 401, PL 92-500)

Page 3 of 8



PERMITTEE: Permit No: 128630-002-UC
Date of Issue: September 17, 1998
City of Key West A Expiration Date: September 16, 2003

GENERAL CONDITIONS:

(d) Compliance with New Source Performance Standards
14.  The permittee shall comply with the following:

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

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

(c)  Records of monitoring information shall include:
1. the date, exact place, and time of sampling or measurements;
2. the person responsible for performing the sampling or

measurements;

the dates analyses were performed:

the person responsible for performing the analyses;

the analytical techniques or methods used; -

the results of such analyses.

AW

15.  When requested by the Department, the permittee shall within a reasonable time furnish any
information required by law which is needed to determine compliance with the permit, If the permittee
becomes aware the relevant facts were not submitted or were incorrect in the permit application or in any
report to the Department, such facts or information shall be corrected promptly.

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

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

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

schedule date,
(c) Notification of any noncompliance which may endanger health or the environment shall be reported
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PERMITTEE: Permit No: 128630-002-UC
Date of Issue: September 17, 1998

City of Key West Expiration Date: September 16, 2003

GENERAL CONDITIONS:

verbally to the Departmeat within 24 hours and again within 72 hours, and a final written report provided
within two weeks.

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

2. The written submission shall contain a description of an a discussion of the cause of the
non compliance and, if it has not been corrected, the anticipated time the noncompliance is
expected to continue, the steps being takea to reduce, eliminate, and prevent recurrence
of the non compliance and all information required by Rule 62-28.415(4)(), F.A.C.

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

SPECIFIC CONDITIONS:
1. General Criteria

a. 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.

b. 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
condition of the permit. ‘

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

d. Proper operation and maintenance includes effective performance, adequate funding, adequate
operator staffing and training, and adequate laboratory and process controls, including
appropriate quality assurance procedures.

¢. This permit may be modified, revoked and reissued, or terminated for cause. The filing of a
request by the pcrmittee for a permit modification, revocation or reissuance, or termination,
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PERMITTEE: Permit No: 128630-002-UC
Date of Issue: September 17, 1998
City of Key West Expiration Date: September 16, 2003

SPECIFIC CONDITIONS;

or a modification of planned changes or anticipated noncompliance, does not stay any permit
condition,

f.  When requested by the Department, 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,

g. 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. In accordance 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 imprisonmeat for knowing violations.”

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

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

J- The permittee shall report any noncompliance which may endanger health or the environment,
including: .

I. 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 malfuncfion of the injection system which
may causc fluid migration into or between underground sources of drinking water.
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PERMITTEE: Permit No: 128630-002-UC
: Date of Issue: September 17, 1998
City of Key West Expiration Date: September 16, 2003

SPECIFIC CONDITIONS:

Any information shall 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 submission 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 to continue; and the steps
taken or planned to reduce, eliminate, and preveat reoccurrence of the noncompliance

2. Drawings, plans, documents or specifications submitted by the Permittee, not attached hereto, but
retained on file at the South Florida District Office, are made a part hereof. ' '

3. The Certification of Class V well Construction Completion, DEP Form 62-528.900(4) and the
Well Completion Report from the appropriate Water Management District shall be submitted by the
licensed well driller within two days after completion of construction or abandonment,

4. Copies of well completion report are to be mailed to the following:

a. Department of Environmental Protection, South Florida District, 2295 Victéria Avenue
Fort Myers, Florida 33901
b. South Florida Water Management District, Water Use Division, Post Ofﬁce Box 24630,

-~ West Palm Beach, Florida 33416-4680.
c. Florida Geological Survey 903 W. Tennessee Strect, Tallahassee, Florida 32304.

5. Inthe event 2 well must be plugged or abandoned, the permittee shall obtain a permit from the
Department as required by Sections 62-528.625 and 62-528.645, F.A.C.

6. 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 are not limited to, those of the Federal Emergency Management Agency
in implementing flood control measures. This permit should not be construed to iraply compliance with the
rules and regulations of other regulatory agencies.

7. The permittee shall notify the Department's Marathon branch office at (305) 289-2310, 48 hours
prior to any annular space cementing of the Class V wells which may be deemed necessary during
construction.

8. The disposal of water produced during the construction of the exploratory well system shall not take
place until monitor well SZ-1 is constructed, sampled and analyzed as per permit no. 128630-001-UC.
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PERMITTEE: Permit No: 128630-002-UC
Date of Issue: September 17, 1998
City of Key West _ Expiration Date: September 16, 2003

SPECIAL CONDITIONS:

9.  The volume of injected water (gallons) shall be recorded and reported under specific condition 5.b.
of permit 128630-001-UC.

Note: 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 tlus:/ é day of ‘%M 1998.
STATE OF FLORIDA' DEPARTMENT

OF ENVIRONMENTAL PROTECTION

MFH/JBM/kim
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APPENDIX B

Summary of Well Construction Activity




Richard A. Heyman Environmental Protection Facility
City of Key West, Florida
Exploratory Well EW-1
Construction Summary

Date Milestone
10/6/99 Began drilling 12-1/4-inch diameter pilot hole.
10/7/99 Completed drilling pilot hole to a depth of 300 feet bpl.
10/8/99 Conducted geophysical logging of the pilot hole. Logs conducted include caliper, gamma ray,
spontaneous potential, and dual induction.

10/11/99 Began reaming the pilot hole to a nominal 60-inch diameter.

10/19/99 Completed reaming the pilot hole to a depth of 259 feet bpl.

10/20/99 Conducted a caliper log of the reamed hole. Installed 52-inch diameter casing to a depth of 246
feet bpl. Began cementing the 52-inch diameter casing in place.

10/21/99 Completed cementing the 52-inch diameter casing to land surface.

10/22/99 Began pilot hole drilling from 246 feet bpl.

10/26/99 Completed pilot hole drilling to a depth of 1,211 feet bpl. Conducted geophysical logging of the
pilot hole. Logs conducted include caliper, gamma ray, spontaneous potential, iong and short
normal electric, temperature, fluid resistivity, dual induction, and borehole compensated sonic.

10/28/99 Conducted a straddie packer test on the intervals from 1,070 to 1,120 and 845 to 895 feet bpl.

10/29/39 Conducted a straddle packer test on the interval from 680 to 730 feet bpl.

10/30/99 Began backplugging the pilot hole with cement from 1,211 feet bpl.

10/31/99 Completed backplugging the pilot hole with cement to a depth of 246 feet bpl.

11/1/99 Began drilling out the backplugged pilot hole to a nominal 52-inch diameter.

11/5/99 Completed drilling a nominal 52-inch diameter hole to a depth of 1,095 feet bpl.

11/6/99 Conducted a caliper log of the reamed hole. Installed 42-inch diameter casing to a depth of 1,090
feet bpl.

11/7/99 Began cementing the 42-inch diameter casing in place.

11/12/99 Completed cementing the 42-inch diameter casing to surface.

11A47/99 Began pilot hole drilling from 1,090 feet bpl.

11/20/99 Cored the interval from 1,920 to 1,935 feet bpl, recovered 6 feet of core.

11/21/99 Cored the interval from 1,949 to 1,964 feet bpl, did not recover any core.

11/22/99 Cored the interval from 1,973 to 1,988 feet bpl, recovered 2 feet of core.

11/23/99 Cored the interval from 2,000 to 2,015 feet bpl, recovered 10 feet of core.

11/24/99 Cored the interval from 2,045 to 2,060 feet bpl, recovered 2 feet of core.

11/29/99 Cored the interval from 2,140 to 2,155 feet bpl, recovered 3 feet of core.

11/30/99 Cored the intervals from 2,200 to 2,217 and 2,217 10 2,232 feet bpl.

12/1/99 Cored the intervals from 2,300 to 2,315; 2,340 to 2,355 and 2,355 to 2,365 feet bpl.

12/2/99 Cored the intervals from 2,390 to 2,400 and 2,401 10 2,411 feet bpl.

12/3/99 Cored the intervals from 2,420 to 2,430 and 2,460 {0 2,470 feet bpl.

12/6/99 Cored the interval from 2,484 to 2,495 feet bpl.

12/11/99 Cored the interval from 2,535 to 2,545 feet bpl.

12/12/99 Cored the interval from 2,764 to 2,774 teet bpl.

12/15/99 Finished pilot hole drilling to a depth of 3,000 feet bpl. Performed gaophysical
logging. Logs performed include caliper, gamma ray, spontangous potential, dual
induction electric, and sonic logs.

12/16/99 Conducted geophysical logging. Logs performed include borehole televiewer, long-short
normal electric, temperature, and fluid resistivity logs.

12/28/99 Conducted straddle-packer tests on the intervals from 2,767 to 2,780, and from 2,513 to
2,526 feet bpl.

12/29/99 Conducted straddle-packer tests on the intervals from 2,404 to 2,416, and from 2,018 to
2,030 feet bpl.

12/30/99 Conducted straddle-packer test on the interval from 1,374 to 1,387 feet bpl.
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Richard A. Heyman Environmental Protection Facility
City of Key West, Florida
Exploratory Well EW-1
Construction Summary

Date Milestone

1/3/00 Conducted a video log of the pilot hole,

1/4/00 Began backplugging the pilot hole with cement

1/9/00 Finished backplugging the pilot hole with cement to the base of the 42-inch diameter
casing at 1,087 feet bpl.

1/10/00 Began reaming the pilot hole to a nhominal 32-inch diameter.

1/17/00 Finished drilling the nominal 32-inch diameter hole to a depth of 2,778 feet bpl.

1/18/00 Conducted a caliper log on the 32-inch diameter hole. Began instaliing the 24-inch
casing.

1/20/00 Finished installing the 24-inch diameter casing to a depth of 2,775 feet bpl.

1/21/00 Began cementing the 24-inch diameter casing in place.

1/25/00 Finished cementing the 24-inch diameter casing from the base of casing to 300 feet bpl.

1/27/00 Begin drilling nominal 24-inch diameter borehole.

2/2/00 Finished drilling the nominal 24-inch diameter hole to a depth of 2,996 feet bpl.
Conducted geophysical fogging. Logs performed include the CBL and video logs.

2/3/00 Conducted the casing pressure test. Finished cementing the 24-inch diameter casing
in place from 300 feet bpl to pad level.

2/8/00 Drill rig mobilized off of the well.

3/15/00 Conducted radicactive tracer survey.

bpl = below pad level
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Key West WWTP
Dual-Zone Monitor Well (DZ-1)
Summary of Construction Activities
Date Milestone

2/14/00 Began drilling 12.25-inch diameter pilot hole.

2M16/00 Finished drilling 12.25-inch diameter pilot hole to 328 feet bpl. Performed geophysical
logging from 338 feet bpl to surface. Logs performed include caliper, gamma ray,
spontaneous potential, and long-short normal electric logs.

2117/00 Began and finished reaming the pilot hole to a nominal 34-inch diameter, to a depth
of 258 feet bpl.

2/18/00 Performed a caliper log on the reamed hole. Installed and cemented in place the
26-inch diameter casing to a depth of 248 feet bpl.

2/19/00 Began drilling 12.25-inch diameter pilot hole.

2/20/00 Finished drilling 12.25-inch diameter pilot hole to 758 feet bpl. Performed geophysical
logging. Logs performed include caliper, gamma ray, spontaneous potential, and
long-short normal electric logs. Conducted straddle packer tests on the intervals
from 629 to 681, and from 675 to 727 feet bpi.

2/22/00 Began reaming the pilot hole to a nominal 26-inch diameter.

2/23/00 Finished drilling nominal 26-inch diameter hole to a depth of 680 feet bpl. Performed a
caliper log on the reamed pilot hole. Instalied the 16-inch diameter casing to a depth
of 675 feet bpl. Started cementing the 16-inch diameter casing in place.

2/24/00 Finished cementing 16-inch diameter casing in place.

2/27/00 Began drilling 12.25-inch diameter pilot hole.

2/28/00 Cored the interval from 777 to 792 feet bpl.

2/29/00 Finished drilling 12.25-inch diameter pilot hole to 1,400 feet bpl. Performed geophysical
logging. Logs performed include caliper, gamma ray, spontaneous potential, and
long-short normal electric logs.

3/1/00 Conducted straddle packer test on the interval from 1,279 to 1,320 feet bpl. Began
reaming the pilot hole to a nominal 16-inch diameter.

3/2/00 Finished drilling nominal 16-inch diameter hole to a depth of 1,400 feet bpl. Performed a
caliper log on the reamed pilot hole.

3/6/00 Installed the 6.675-inch diameter FRP casing to a depth of 1,280 feet bpl. Started
cementing the 6.675-inch casing in place.

3/8/00 Finished cementing 6.675-inch diameter casing in place to a depth of 724 feet bpl.

3A15/00 Conducted casing pressure test.

3/16/00 Began and finished backplugging the nominai 16-inch borehole from 1,400 to 1,321
feet bpl. Performed geophysical logging. Logs performed include video and CBL logs.

3/20/00 Removed the drill rig from the site.

llbpl = below pad level
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Key West WWTP
Single-Zone Monitor Well (SZ-1)
Summary of Construction Activities

Date Milestone
8/17/99 "~ Began drilling 10.625-inch diameter pilot hole.
8/24/99 Dritting of 10.625-inch pilot diameter pifot hole reaches a depth of 160 feet bpl. Switch to
an 8-inch diameter pilot hole.
8/25/99 Finished drilling 8-inch diameter pilot hole to 200 feet bpl. Performed geophysical

logging from 200 feet bpl to surface. Logs performed include caliper, gamma ray,
spontaneous potential, and long-short normal electric.

8/26/99 Began reaming the pilot hole to a nominal 16-inch diameter.

8/31/99 Finished drilling nominal 16-inch diameter borehole to a depth of 165 feet bpl.

9/1/99 Installed 6.675-inch FRP casing to a depth of 165 feet bpl.

9/3/99 Conducted preliminary casing pressure test and started cementing the casing in place.
9/10/99 Finished cementing the 6.675-inch casing in place.

9/15/99 Conducted casing pressure test.

libpl = below pad level

Key West WWTP
Shallow Disposal Well
Summary of Construction Activities

Date Milestone

9M11/99 Began and completed drilling 18.5-inch diameter barehole to a depth of 60 feet bpl.
Installed and cemented 12-inch casing to 60 feet bpl.
9/12/99 Began and completed drilling 11.625-inch diameter borehole to a depth of 100 feet bpl.

| bpl = below pad level
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MEMORANDUM
CH2MHILL

TO: David Fernandez/City of Key West Jack Myers/FDEP

Steve Anderson/SFWMD Joe Haberfeld/FDEP

Ron Reese/USGS Nancy Marsh/USEPA

Ken Williams/CH2M HILL David McNabb/CH2M HILL
FROM: Mark Schilling/CH2M HILL
DATE: August 20, 1999

SUBJECT: Weckly Summary No. 1
August 13 through August 19, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

There was no activity at the site until Tuesday, August 17", On that date, the drilling of the
Single-Zone Monitor Well (SZ-1) was started, using the mud rotary method with a 5-inch drag
bit The dnllmg progessed to a depth of 60 feet below pad level (bpl) by the end of the workday
on August 17, Upon the start-up of the drilling on Wednesday, August 18", the borehole had
filled in to a depth of 40 feet bpl. Due to lost circulation at the same depth, the Driller switched
from the mud rotary method to the straight air rotary method and also switched from a 5-inch
drag bit to a 10.625-inch tri-cone bit. The drilling using this method was started at pad level
and reached a depth of 18 feet bpl. Due to the large amount of drilling fluids generated during
the straight air rotary drilling and the lack of available storage space, the Driller stopped work,
while awaiting the delivery of a larger storage tank. The only lithology encountered was of
limestone. There were no unusual construction-related events that occurred and no kill material
of any kind was used during this reporting period.

During the next reporting period, it is anticipated that SZ-1 will be completed, with the 6.625-
inch FRP casing installed and the Shallow Disposal Well drilling will be started.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL David McNabb/CH2M HILL

FROM: Mark Schilling/CH2M HILL
DATE: August 27, 1999

SUBJECT: Weekly Summary No. 2
August 20 through August 26, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

The drilling of the pilot hole for the Single-Zone Monitor Well (SZ-1) was resumed at 18 feet
below pad level (bpl) on Friday, August 20", The drilling method used was strai ght air rotary
with a 10.625-inch tri-cone bit. The drilling of the pilot hole reached a depth of 160 feet bpl on
Tuesday, August 24™ The drill bit was replaced with a 7.875-inch tri-cone bit for drilling
below 160 feet bpl. The total depth of 200 feet bpl was reached on Wednesday, August 25™,
and geophysical logging was conducted to the total depth of the pilot hole. The logs conducted
were the Caliper, Natural Gamma Ray, Spontaneous Potential, and Long & Short Normal
Electric Resistivity logs. Copies of the geophysical logs were submitted to the TAC on August
26, 1999. On Thursday, August 26™, reaming of the pilot hole, using a 14.75-inch reaming bit
began. A depth of 155 feet bpl was reached on this date. The only lithology encountered was
of limestone, with the exception of a sand layer from 95 to 98 feet bpl. There were no unusual
construction-related events that occurred and no kill material of any kind was used during this
reporting period.

During the next reporting period, it is anticipated that SZ-1 will be completed, with the 6.625-
inch FRP casing installed and the Shallow Disposal Well drilling will also be completed.

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



MEMORANDUM s 3
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL David McNabb/CH2M HILL

FROM: Mark Schilling/CH2M HILL
DATE: August 27, 1999

SUBJECT: Weekly Summary No. 3
August 27 through September 2, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

The third week of construction at the Key West injection well facility construction site ended on
September 2, 1999. There was no drilling activity at the site on August 28™ and 29%. Reaming
of the pilot hole for the Single-Zone Monitor Well (SZ-1) to 165 feet below pad level (bpl)
using a 14.75-inch bit was completed on Monday, August 30®. The pilot hole below 165 feet
bpl was then cleaned of cuttings using a 7.875-inch tri-cone bit. The original pilot hole was
cleaned to 200 feet bpl and then drilled another 10 feet to 210 feet bpl, in order to allow for
some fill-in of the borehole. The 6.625-inch FRP casing was installed on Wednesday,
September 1* t0 a depth of 165 feet bpl. The rest of the week was spent preparing for the
preliminary casing pressure test prior to the cementing of the casing in place. There were no
unusual construction-related events that occurred and no kill material of any kind was used
during this reporting period. A temperature log was conducted during last week’s logging
event, however, it was inadvertently not provided in the previous weekly summary. The
temperature log is provided in this weekly summary.

During the next reporting period, it is anticipated that the casing in SZ-1 will be pressure tested
and cemented to land surface. The Shallow Disposal Well drilling should also be completed.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Geophysical Logs



MEMORANDUM >
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL David McNabb/CH2M HILL

FROM: Mark Schilling/CH2M HILL
DATE: September 10, 1999

SUBJECT: Weekly Summary No. 4
September 3 through September 9, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

On Friday, September 3™, the preliminary casing pressure test, on the 6.625-inch FRP casing in
the Single-Zone Monitor Well, was successfully completed. The casing lost 1.25 psi over a one
hour period. The only other activity that occurred on that day was a cement seal was placed on
top of the cement basket at the bottom of the casing. There was no activity at the site for
Saturday - September 4®, Sunday — September 5" , and Monday — September 6, due to the
Labor Day holiday. Work resumed on Tuesday, September 7™ and the 1* stage of cementing of
the 6.625-inch casing was completed, using 80 sacks of neat cement. This resulted in a fill-up
of 27 feet, from 157 to 130 feet below pad level (bpl). A temperature geophysical log was also
conducted. On Wednesday, September 8", the 2™ stage of cementing was conducted, using 40
sacks of 12% cement, and a temperature geophysical log was conducted. The fill-up on for the
2™ stage was 32 feet, from 130 feet to 98 feet bpl. On Thursday, September 9%, the 3™ and 4"
stages of cementing were conducted. The 3™ stage used 40 sacks of 12% cement, with a fill-up
of 29 feet, from 98 feet to 69 feet bpl. A total of 20 sacks of 12% and 20 sacks of neat cement
was pumped during the 4™ stage, resulting in a fill-up of 27 feet, from 69 feet to 42 feet bpl. A
temperature geophysical log was conducted on each of these stages. There were no unusual
construction-related events that occurred and no kill material of any kind was used during this
reporting period.

During the next reporting period, it is anticipated that the cementing of the casing in SZ-1 will
be completed. The Shallow Disposal Well drilling should also be constructed.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Geophysical Logs
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MEMORANDUM
CH2MIHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL David McNabb/CH2M HILL

FROM: Mark Schilling/CH2M HILL
DATE: September 17, 1999

SUBJECT: Weekly Summary No. 5
September 10 through September 16, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

On Friday, September 10", cementing of the 6.625-inch FRP casing in the Single-Zone Monitor
Well was completed. On Saturday, September 11", drilling of the Shallow Disposal Well
began. The borchole was drilled to a depth of 61 feet bpl. The 12-inch steel casing was then
installed, to a depth of 60 feet bpl, and the 1 stage of cementing was conducted. On Sunday,
September 12, the drilling of the open-hole portion of the Shallow Disposal Well was started
and completed from 60 to 100 feet bpl. Cementing of the Shallow Disposal Well casing was
then completed and the well was then developed. The drilling and completion of the three
shallow drilling pad monitor wells was started and completed on Tuesday, September 14", On
Wednesday, September 15™, the final casing pressure test of the 6.625-inch FRP casing in SZ-1
was successfully conducted. The test was conducted for two hours, with a loss of 5 psi, from
108 psi to 103 psi, over the time period. No further drilling activity was conducted for the
remainder of the week, however throughout the reporting period, the Driller has been
mobilizing and constructing the equipment necessary to begin the drilling of the Deep
Exploratory Injection Well.

During the next reporting period, it is anticipated that the mobilization and construction of the
equipment for the Deep Exploratory Injection Well will continue.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
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MEMORANDUM
' CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: September 29, 1999

SUBJECT: Weekly Summary No. 6
September 17 through September 23, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the sixth weekly summary for the construction of the City of Key West deep injection
well system. The reporting period for this weekly summary is September 17 through
September 23, 1999.. There was no construction activity at the site during this reporting period.
The Contractor spent the week mobilizing equipment to the site and rigging up to begin
construction of the deep injection well.

It is anticipated that mobilization and rigging up for drilling the deep injection well will
continue throughout next week.



MEMORANDUM >
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: September 29, 1999

SUBJECT: Weekly Summary No. 7
September 24 through September 30, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the seventh weekly summary for the construction of the City of Key West deep injection
well system. The reporting period for this weekly summary is September 24 through
September 30, 1999.. There was no construction activity at the site during this reporting period.
The Contractor spent the week mobilizing equipment to the site and rigging up to begin
construction of the deep injection well.

It is anticipated that construction of the deep injection well will begin next week.
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA .
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: September 17, 1999

SUBJECT: Weekly Summary No. 8
October 1 through October 7, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the eighth weekly summary for the construction of the City of Key West deep injection
well system. The reporting period for this weekly summary is October 1 through October 7,
1999. The first part of the week was spent rigging up to begin construction of Exploratory Well
EW-1. Prior to beginning drilling of EW-1, monitor well SZ-1, shallow disposal well DSP-1,
and the pad monitor wells were sampled for conductivity, pH, chloride, temperature, and water
level. Laboratory results for the samples collected from SZ-1 and DSP-1 are not yet available
and will be included in the next weekly summary. Laboratory results for the pad monitor wells
are attached. Pilot hole drilling of EW-1, using a 12-1/4 inch drill bit, began on October 6,
1999 and had reached a depth of 300 feet below pad level (bpl) by the end of the reporting
period. The mud rotary drilling technique was used during pilot hole drilling. Salt was not
used in the well and no fluids were disposed of down the shallow disposal well during this
week. A summary description of the formation encountered during pilot hole drilling is
provided below.

0 — 40 feet bpl Limestone, coarse grained, high porosity, moderately consolidated

40 - 70 feet bpl Limestone, fine grained, low porosity, well consolidated

70-140feetbpl  Limestone, medium grained, moderate porosity, moderately consolidated
140 - 300 feet bpl  Limestone, fine grained, low porosity, phosphatic, moderately consolidated

It is anticipated that the pilot hole of EW-1 will be geophysically logged and reamed next week.
The 52-inch casing of EW-1 is also anticipated to be installed next week.

Attachments: Engineer’s Daily Reports
Dritler’s Daily Reports
Pad Monitor Wells Data



MEMORANDUM >
CH2ZMHILL,
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2ZM HILL

FROM: David McNabb/CH2M HILL
DATE: September 17, 1999

SUBJECT: Weekly Summary No. 9
October 8 through October 14, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the ninth weekly summary for the construction of the City of Key West deep injection
well system. The reporting period for this weekly summary is October 8 through October 14,
1999. The week was spent conducting geophysical logging of the 300-foot pilot hole of
Exploratory Well EW-1 and reaming the pilot hole in preparation for the installation of the 52-
inch diameter casing. Geophysical logs conducted include caliper, gamma ray, dual-induction,
and spontaneous potential. Copies of the geophysical logs are attached Reaming of the pilot
hole began following completion of geophysical logging and had reached a depth of 243 feet
below pad level (bpl) before work stopped due to equipment problems and severe weather
related to Hurricane Irene.

Laboratory results from background sampling at SZ-1 and shallow disposal well DSP-1
conducted during the previous reporting period are attached. The pad monitor wells and SZ-1
were sampled during the week, however, as a result of Hurricane Irene, the laboratory results
are not yet available. Several Engineer’s and Driller’s daily reports are missing from this weekly
summary as a result of the evacuation of the construction site due to Hurricane Irene. The
missing daily reports and water quality data from the pad monitor wells and SZ-1 will be
included in the next weekly summary.

Salt was not used in the well and no fluids were disposed of down the shallow disposal well
during this week. There were no unusual construction related events during the reporting
period.

It is anticipated that reaming of the pilot hole of EW-1 will be completed and the 52-inch casing
will be installed next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
Geophysical Logs
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MEMORANDUM ]
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: October 22, 1999

SUBJECT: Weekly Summary No. 10
October 15 through October 21, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the tenth weekly summary for the construction of the City of Key West deep injection
well system. The reporting period for this weekly summary is October 15 through October 21,
1999. There was no construction activity at the site on October 15 through 17 due to Hurricane
Irene. The remainder of week was spent completing reaming of the pilot hole to 260 feet below
pad level (bpl), conducting a caliper log of the reamed hole, and installing the 52-inch casing to
a depth of 246 feet bpl. The 52-inch casing was cemented in place following installation of the
casing. A temperature log was performed after the first stage of cementing. Copies of the
reamed hole caliper and the temperature log are attached. Several Engineer’s and Driller’s daily
reports missing from the previous weekly summary are also attached. It was determined this
week that the geolograph was not operating properly last week and the reported reaming depth
of 243 feet bpl was inaccurate. The actual reaming depth achieved last week was 178 feet bpl.

Salt was not used in the well and no fluids were disposed of down the shallow disposal well
during this week. There were no unusual construction related events during the reporting
period.

It is anticipated that pilot hole drilling of the base of the 52-inch casing to 1,200 feet bpl will
begin next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
Geophysical Logs
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West ‘ Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: October 29, 1999

SUBJECT: Weekly Summary No. 11
October 22 through October 28, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the eleventh weekly summary for the construction of the City of Key West deep
injection well system. The reporting period for this weekly summary is October 22 through
October 28, 1999. There was no construction activity at the site on Saturday and Sunday,
October 23 and 24. The remainder of reporting period was spent drilling pilot hole over the
interval from 241 tol,211 feet below pad level (bpl), conducting geophysical logs, and straddle
packer testing the intervals from 845 to 895 feet bpl and 1,070 to 1,120 feet bpl. Geophysical
logs conducted on the pilot hole include caliper, gamma ray, spontaneous potential, long and
short normal electric, temperature, fluid resistivity, dual induction, and sonic. Copies of the
geophysical logs are attached. Field water quality measurements from both intervals which
underwent straddle packer testing indicate the test intervals are not located within an
Underground Source of Drinking Water. A description of drill cuttings from pilot hole drilling
will be included with the casing seat recommendation for the 42-inch casing, which will be sent
to you in the next few days.

Salt was not used in the well and no fluids were disposed of down the shallow disposal well
during this week. There were no unusual construction related events during the reporting
period.

It is anticipated that the pilot hole will be backplugged with cement and then drilled to a
nominal 50-inch diameter week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
Geophysical Logs



MEMORANDUM *
CH2ZMHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: November 8§, 1999

SUBJECT: Weekly Summary No. 12
October 29 through November 4, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twelfth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is October 29 through November 4,
1999, Work was conducted at the Exploratory Well (EW-1) and the cistern well (USGS well
no. MO-117) during the reporting period. Work conducted at EW-1 included straddle packer
testing the interval from 680 to 730 feet below pad level (bpl), backplugging the pilot hole to
235 feet bpl, and drilling a nominal 52-inch diameter hole to a depth of 1,081 feet bpl. The
cistern well was backplugged to a depth of 381 feet bpl. Field water quality measurements
from the straddle packer test interval indicates the test interval is not located within an
Underground Source of Drinking Water.

Salt was not used in the well and approximately 12,000 gallons of formation water produced
during straddle packer testing were disposed of down the shallow disposal well during this
week. There were no unusual construction related events during the reporting period.

It is anticipated that the nominal 52-inch diameter hole will be completed to approximately
1,200 feet bpl and the 42-inch casing will be installed and cemented in place at EW-1 next
week. Backplugging of the cistern well to approximately 320 feet below the floor of the cistern
will also be completed next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM _
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2ZM HILL
DATE: November 19, 1999

SUBJECT: Weekly Summary No. 13
November 5 through November 11, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the thirteenth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is November 5 through November
11, 1999. Work was conducted at the Exploratory Well (EW-1) during the reporting period.
The nominal 52-inch diameter hole was completed to a depth of 1,095 feet below pad level
(bpl) and caliper logged. The 42-inch diameter casing was then installed to a depth of 1,090
feet bpl and pressure grouted in place (first cement stage). A temperature log was conducted
approximately 8 hours after the first cement stage. While installing cement tubing in
preparation to complete cementing the 42-inch casing to surface, it was determined that the
formation had collapsed against the casing, preventing the Contractor from installing the
cement tubing to the top of cement. The cement plug at the bottom of the 42-inch casing was
then drilled out with a 38.5-inch diameter drill bit to a depth of 1,091 feet bpl and a pressure test
was successfully conducted to demonstrate that a complete cement seal had been established at
the base of the 42-inch diameter casing. The remainder of the week was spent jetting the
collapsed formation from the borehole-casing annulus in preparation for cementing the 42-inch
casing to surface. Copies of the geophysical logs conducted during the week are attached.

Salt was not used in the well and water was not disposed of down the shallow disposal well
during this week,

It is anticipated that the borehole-casing annulus will be jetted free of formation material and
the 42-inch diameter casing will be cemented to surface next week. The remainder of the week
will be used to rig up for reverse air drilling.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
Geophysical Logs
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: November 19, 1999

SUBJECT: Weekly Summary No. 14
November 12 through November 18, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the fourteenth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is November 12 through November
18, 1999. Work was conducted at the Exploratory Well (EW-1) during the reporting period.
The week was spent completing cementing the 42-inch diameter casing to surface, rigging up
for reverse-air drilling, and drilling pilot hole from the base of the 42-inch casing to a depth of
1,704 feet below pad level (bpl). The lithology over the interval from 1,200 to 1,704 feet bpl is
soft limestone with infrequent thin beds of hard limestone.

Salt was not used in the well and a total of 811,000 gallons of water were disposed of down the
shallow disposal well during this week.

It is anticipated that several cores will be collected during pilot hole drilling next week. It the
pilot hole drilling is completed next week, geophysical logging of the pilot hole will be
conducted.

Attachments: Engineer’s Daily Reports
Dritler’s Daily Reports
Water Quality Data



MEMORANDUM -

CHZMIHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS : Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: November 29, 1999

SUBJECT: Weekly Summary No. 15
November 19 through November 25, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the fifteenth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is November 19 through November
25, 1999. Work did not take place on November 25, 1999 in observance of the Thanksgiving
holiday. Work was conducted at the Exploratory Well (EW-1) during the reporting period. The
week was spent pilot hole drilling and collecting cores. Pilot hole drilling reached a depth of
2,045 feet below pad level (bpl) by the end of the reporting period. The intervals from 1,920 to
1,935, 1,949 to 1,964, 1,973 to 1,988, 2,000 to 2,015, and 2,045 to 2,065 feet bpl underwent
coring. Core recovery ranged from 0-66%. The lithology over the interval from 1,704 to 2,045
feet bpl is soft limestone with infrequent thin beds of hard limestone.

Salt was not used in the well and a total of 695,100 gallons of water were disposed of down the
shallow disposal well during this week.

It is anticipated that several more cores will be collected during pilot hole drilling next week. If
the pilot hole drilling is completed next week, geophysical logging of the pilot hole will be
conducted.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: December 6, 1999

SUBJECT: Weekly Summary No. 16
November 26 through December 2, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the sixteenth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is November 26 through December
2, 1999. Work did not take place on November 26 through November 28, 1999 in observance
of the Thanksgiving holiday weekend. Work was conducted at the Exploratory Well (EW-1)
during the reporting period. The week was spent pilot hole drilling and collecting cores. Pilot
hole drilling reached a depth of 2,420 feet below pad level (bp!) by the end of the reporting
period. The intervals from 2,140 to 2,155, 2,200 to 2,217, 2,217 10 2,232, 2,300 to 2,315, 2,340
to 2,355, 2,355 to 2,365, 2,390 to 2,400, and 2,401 to 2,411 feet bpl underwent coring. Core
recovery ranged from 0-100%. The lithology over the interval from 2,045 to 2,420 feet bpl is
soft limestone with beds of hard micritic limestone.

Salt was not used in the well and a total of 569,900 gallons of water were disposed of down the
shallow disposal well during this week.

It is anticipated that several more cores will be collected during pilot hole drilling next week. If
the pilot hole drilling is completed next week, geophysical logging of the pilot hole will be
conducted.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM ,
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: December 13, 1999

SUBJECT: Weekly Summary No. 17
December 3 through December 9, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the seventeenth weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is December 3 through
December 9, 1999. Work did not take place on the weekend (December 4 and 5, 1999). Work
was conducted at the Exploratory Well (EW-1) during the reporting period. The week was
spent pilot hole drilling and collecting cores. Pilot hole drilling reached a depth of 2,495 feet
below pad level (bpl) by the end of the reporting period. The intervals from 2,420 to 2,430,
2,460 to 2,470, and 2,484 to 2,495 feet bpl underwent coring. Core recovery ranged from 0-
75%. The hydraulic pump on the drill rig broke down on December 6, 1999 and the remainder
of the week was spent making repairs to the pump. The lithology over the interval from 2,420
to 2,495 feet bpl is soft limestone with beds of hard micritic limestone.

Salt was not used in the well and a total of 89,300 gallons of water were disposed of down the
shallow disposal well during this week.

It is anticipated that at least one more core will be collected during pilot hole drilling next week.
If the pilot hole drilling is completed next week, geophysical logging of the pilot hole will be
conducted.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data



<
-

MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: December 17, 1999

SUBJECT: Weekly Summary No. 18
December 10 through December 16, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the eighteenth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is December 10 through December
16, 1999. Work was conducted at the Exploratory Well (EW-1) during the reporting period.
The week was spent pilot hole drilling, collecting cores, and conducting geophysical logging on
the pilot hole. Pilot hole drilling was completed to a depth of 3,004 feet below pad level (bp)
by the end of the reporting period. The intervals from 2,535 to 2,545, and 2,764 to 2,774 feet
bpl underwent coring. Core recovery ranged from 20-100%. The pilot hole underwent
geophysical logging on December 15 and 16, 1999. Logs performed on the pilot hole include
caliper, gamma ray, spontaneous potential, dual induction, sonic, temperature, fluid resistivity,
and long short normal electric. The contractor elected to perform a borehole televiewer over the
interval from 1,900 to 3,000 feet bpl. Copies of the geophysical logs are not yet available for
distribution, however, will be included with the next weekly summary or the final casing seat
recommendation. The lithology over the interval from 2,495 to 3,000 feet bpl is soft limestone
with beds of hard micritic limestone and dolomite.

Salt was not used in the well and a total of 1,050,400 gallons of water were disposed of down
the shallow disposal well during this week.

It is anticipated that packer testing of the pilot hole will be conducted next week.
Attachments: Engineer’s Daily Reports

Drilier’s Daily Reports
Water Quality Data
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MEMORANDUM
CHZ2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILIL
DATE: December 23, 1999

SUBJECT: Weekly Summary No. 19

December 17 through December 23, 1999

PROJECT: City of Key West Deep Injection System

FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the nincteenth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is December 17 through December
23, 1999. There was no construction at the site during the reporting period. Copies of the
geophysical logs performed during the previous week are attached. Water quality data from
sampling of the pad monitor wells and monitor well SZ-1 are not yet available. These data will

be reported in the next weekly summary.

Salt was not used in the well and no water was disposed of down the shallow disposal well

during this week.

It is anticipated that packer testing of the pilot hole will be conducted next week.

Attachments: Geophysical Logs
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 3, 1999

SUBJECT: Weekly Summary No. 20
December 24 through December 30, 1999

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twentieth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is December 24 through December
30, 1999. Work was conducted at the Exploratory Well (EW-1) during the reporting period.
The week was spent conducting packer testing on the intervals from 1,374 to 1,387, 2,018 to
2,030, 2,404 t0 2,417, 2,513 t0 2,526, and 2,767 to 2,780 feet below pad level.

Salt was not used in the well and no water was disposed of down the shallow disposal well
during this week.

It is anticipated that a video survey of the pilot hole will be conducted next week prior to
backplugging the pilot hole.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data



MEMORANDUM >
CH2MIHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 7, 1999

SUBJECT: Weekly Summary No. 21
December 31, 1999 through January 6, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-first weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is December 31, 1999
through January 6, 2000. Work was conducted at the Exploratory Well (EW-1) during the
reporting period. The week was spent performing a video survey of the open borehole from the
base of the 42-inch casing at 1,090 feet below pad level (bpl) to the total depth of the well at
3,000 feet bpl, installing a drillable bridge plug at a depth of 2,790 feet bpl and backplugging
the pilot hole with cement. Backplugging of the pilot hole had reached a depth of 2,753 feet bpl
by the end of the reporting period. Verbal approval to set the 24-inch diameter casing to a depth
of 2,775 feet bpl was received from FDEP on January 4, 2000.

Salt was not used in the well and no water was disposed of down the shallow disposal well
during this week.

Backplugging of the pilot hole up to 1,090 feet bpl should be completed and drilling of the 34-
inch diameter hole should begin next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 17, 1999

SUBJECT: Weekly Summary No. 22
January 7 through January 13, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-second weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is January 7 through
January 13, 2000. Work was conducted at the Exploratory Well (EW-1) during the reporting
period. The week was spent completing backplugging of the pilot hole with cement to inside the
42-inch diameter casing and drilling the nominal 34-inch diameter hole to a depth of 1,695 feet
below pad level (bpl).

Salt was not used in the well and 1,486,000 gallons of water were disposed of down the shallow
disposal well during this week.

Completion of drilling the 34-inch diameter hole and installation of the 24-inch diameter casing
are anticipated to occur next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 24, 1999

SUBJECT: Weekly Summary No. 23
January 14 through January 20, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-third weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is January 14 through
January 20, 2000. Work was conducted at the Exploratory Well (EW-1) during the reporting
period. The week was spent completing the drilling of the nominal 34-inch diameter hole to a
depth of 2,778 feet below pad level (bpl) and installing the 24-inch casing to a depth of 2,775
- feetbpl. A caliper log of the nominal 34-inch diameter hole was performed prior to installing
the 24-inch casing. Copies of the caliper log are attached for your records.

Salt was not used in the well and 2,143,300 gallons of water were disposed of down the shallow
disposal well during this week.

It is anticipated that the 24-inch casing will be cemented in place next week. Cement bond
logging and a casing pressure test may also take place next week.

Attachments; Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
Geophysical Logs
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MEMORANDUM _
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 31, 2000

SUBJECT: Weekly Summary No. 24
January 21 through January 27, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-fourth weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is January 21 through
January 27, 2000. Work was conducted at the Exploratory Well (EW-1) during the reporting
period. The week was spent cementing the 24-inch diameter casing in place to a depth of 300
feet below pad level (bpl), rigging up for reaming, and reaming the open hole interval to a
nominal 24-inch diameter. Reaming had reached a depth of 2,792 fect bpl by the end of the
reporting period.

Salt was not used in the well and 280,700 gallons of water were disposed of down the shallow
disposal well during this week.

It is anticipated that reaming of the open hole interval will be completed and cement bond
logging will take place next week. The 24-inch casing may also undergo pressure testing next
week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM 7
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: February 7, 2000

SUBJECT: Weekly Summary No. 25
January 28 through February 3, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-fifth weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is January 28 through
February 3, 2000. Work was conducted at the Exploratory Well (EW-1) during the reporting
period. The week was spent completing the reaming of the open hole interval to a nominal 24-
inch diameter to a depth of 3,000 feet below pad level (bpl) and performing a cement bond log
(CBL) and video survey of the well. A copy of the CBL is attached. The 24-inch casing was
cemented in place from 300 feet bpl to land surface following completion of the CBL. An
inflatable packer was installed to a depth of 2,765 feet bpl in preparation for pressure testing the
casing next week.

Salt was not used in the well and 1,457,000 gallons of water were disposed of down the shallow
disposal well during this week.

It is anticipated that the 24-inch casing will undergo pressure testing and the Contractor will
mobilize to the dual-zone monitor well next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
CBL
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MEMORANDUM
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Andersor/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: February 14, 2000

SUBJECT: Weekly Summary No. 26
February 4 through February 10, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-sixth weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is February 4 through
February 10, 2000. Work was conducted at the Exploratory Well (EW-1) during the reporting
period. Most of the week was spent mobilizing the drilling rig and pad to the location of the
dual zone monitor well (DZ-1). A pressure test was successfully performed on the final casing
string of EW-1. The pressure test was conducted with a starting pressure of 150 psi and an
ending pressure of 155 psi at the end of the 2 hour monitoring period. The pressure test was
witnessed by Ms. Nancy Brooking (FDEP).

Salt was not used in the well and water was not disposed of down the shallow disposal well
during this week.

It is anticipated that drilling of DZ-1 will begin next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
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MEMORANDUM
CH2MHILL
TO: David Fermandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL.
DATE: February 21, 2000

SUBJECT: Weekly Summary No. 27
February 11 through February 17, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This s the twenty-seventh weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is February 11 through
February 17, 2000. Work was conducted at the Dual-Zone Monitor Well (DZ-1) during the
reporting period. The week was spent drilling the pilot hole from land surface to a depth of 328
feet below pad level (bpl), conducting geophysical logs on the pilot hole, and reaming the pilot
hole to a depth of 258 feet bpl in preparation for installing the 26-inch casing. Geophysical logs
performed on the pilot hole include caliper, gamma ray, spontaneous potential, and long-short
normal electric (LSN).

Salt was not used in the well and water was not disposed of down the shallow disposal well
during this week.

It is anticipated that a caliper log will be performed on the reamed hole and the 26-inch casing
will be installed and cemented in place next week. Pilot hole drilling will then resume.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data
Geophysical Logs



MEMORANDUM >
CH2MHILL

TO: David Fernandez/City of Key West Jack Myers/FDEP

Steve Anderson/SFWMD Joe Haberfeld/FDEP

Ron Reese/USGS Nancy Marsh/USEPA

Ken Williams/CH2M HILL Mark Schilling/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: February 28, 2000

SUBJECT: Weekly Summary No. 28
February 18 through February 24, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-eighth weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is February 18 through
February 24, 2000. Work was conducted at the Dual-Zone Monitor Well (DZ-1) during the
reporting period. The week was spent performing a caliper log on the reamed hole prior to
installing the 26-inch casing to a depth of 248 feet below pad level (bpl). A pilot hole was then
drilled to 758 feet bpl and geophysically logged. Logs performed include caliper, gamma ray,
spontaneous potential, and long-short normal electric (LSN). The intervals from 629 to 681 and
675 to 727 feet bpl underwent straddle packer testing prior to reaming the pilot hole to a
nominal 26-inch diameter to a depth of 680 feet bpl in preparation for performing a caliper log
and installation of the 16-inch diameter casing to a depth of 675 feet bpl. The casing was then
cemented to land surface. Copies of the pilot hole geophysical logs were provided in the 16-
inch casing seat request. Copies of the reamed hole calipers are not yet available and will be
provided with the next weekly summary.

Salt was not used in the well and water was not disposed of down the shallow disposal well
during this week.

It is anticipated that the pilot hole will be drilled to a depth of 1,400 feet bpl next week. A core
will be collected during pilot hole drilling. The pilot hole will then be geophysically logged and
reamed next week in preparation for installing the final casing of DZ-1.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data



MEMORANDUM s
CH2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: March 6, 2000

SUBJECT: Weekly Summary No. 29
February 25 through March 2, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the twenty-ninth weekly summary for the construction of the City of Key West
exploratory well project. The reporting period for this weekly summary is February 25 through
March 2, 2000. Work was conducted at the Dual-Zone Monitor Well (DZ-1) during the
reporting period. During this week the pilot hole was drilled to a depth of 1,400 feet below pad
level (bpl). The interval from 777 to 792 feet bpl underwent coring during pilot hole drilling.
The completed pilot hole underwent geophysical logging on February 29, 2000. Logs
performed include caliper, gamma ray, spontaneous potential, long-short normal electric (LSN),
temperature, and fluid resistivity. Copies of the pilot hole logs, lithologic log, and pilot hole
water quality data were provided with the final casing seat recommendation submitted to the
TAC of March 2, 2000. The interval from 1,279 to 1,320 feet bpl underwent straddle packer
testing prior to reaming the pilot hole to a nominal 16-inch diameter to a depth of 1,400 feet
bpl. The reamed hole then underwent caliper logging. Copies of the reamed hole caliper and
the reamed hole caliper log performed last week are attached. Verbal approval of the final
casing seat recommendation was received from Jack Myers (FDEP) on March 2, 2000.

Salt was not used in the well and 282,500 gallons of water were disposed of down the shallow
disposal well during this week.

It is anticipated that the 6-5/8 inch diameter casing will be installed to a depth of 1,280 feet bpl
and the interval from 1,320 to 1,400 feet bpl will be backplugged with cement to provide a
lower monitoring zone from 1,280 to 1,320 feet bpl next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Geophysical Logs
Water Quality Data
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MEMORANDUM
CH2Z2MHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: March 13, 2000

SUBJECT: Weekly Summary No. 30
March 3 through March 9, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the thirtieth weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is March 3 through March 9, 2000.
Work was conducted at the Dual-Zone Monitor Well (DZ-1) during the reporting period. The 6-
5/8 inch diameter final casing of DZ-1 was installed to a depth of 1,280 feet below pad level
(bpl) and cemented to a depth of 724 feet bpl this week. The resulting monitor well has an
upper monitor zone from 675 to 724 feet bpl.

Salt was not used in the well and water was not disposed of down the shallow disposal well
during this week.

It is anticipated that the interval from 1,320 to 1,400 feet bpl will be backplugged with cement
and the exploratory well will undergo radioactive tracer testing next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Water Quality Data



MEMORANDUM .
CH2MIHILL
TO: David Fernandez/City of Key West Jack Myers/FDEP
Steve Anderson/SFWMD Joe Haberfeld/FDEP
Ron Reese/USGS Nancy Marsh/USEPA
Ken Williams/CH2M HILL Mark Schilling/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: March 20, 2000

SUBJECT: Weekly Summary No. 31
- March 10 through March 16, 2000

PROJECT: City of Key West Deep Injection System
FDEP UIC Permit Number 1286300-0001-UC

Summary of Engineer’s/Driller’s Log

This is the thirty-first weekly summary for the construction of the City of Key West exploratory
well project. The reporting period for this weekly summary is March 10 through March 16,
2000. Work was conducted at the Exploratory Well (EW-1) and Dual-Zone Monitor Well (DZ-
1) during the reporting period. A Radioactive Tracer Survey (RTS) was performed on EW-1 on
March 135, 2000. The RTS was witnessed by Jack Myers (FDEP) and Joe Haberfeld (FDEP).
The final casing of DZ-1 underwent pressure testing on that same day. The casing pressure
decreased from 101.75 psi to 99.75 psi during the 2 hour test. The interval from 1,321 to 1,400
feet below pad level (bpl) at DZ-1 was backplugged with cement, resulting in a lower monitor
zone of 1,280 to 1,321 feet bpl. DZ-1 also underwent video logging and cement bond logging.
Copies of the logs are not yet available and will be included as part of the engineering report.
There were no Driller’s Daily Reports generated this week since no well drilling took place.
The Driller has spent the week demobilizing from the site.

Salt was not used in the well and water was not disposed of down the shallow disposal well
during this week.

Drilling of EW-1 and the associated monitor wells is now complete. Only surface work
remains to be completed.

Alttachments: Engineer’s Daily Reports
Water Quality Data



APPENDIX D

Summary of Casing Setting Depths
and Cement Quantities




Richard A. Heyman Environmental Protection Facility

Exploratory Well EW-1
L Summary of Casing Setting Depths and Cement Quantities
Outside | Inside | Casing | Casing Quantity
Casing | Diameter | Diameter | Thickness | Depth Cement Type of of Cement
Casing Material| (inches) (inches) (inches) | (feetbpl) | Date Stage Cement (sacks) Remarks
Surface Steel 61.88 61.00 0.438 24 7/16/99 NA NA NA Surface casing vibrated in place.
Shallow Steel 52.00 51.25 0.375 246 10/20/99 #1 neat 1352 _ |Pressure grout from bottom of casing
10/21/99 #2 neat 410 Tremied into annulus from 88 feet bpl
Intermediate | Steel 42.00 41.25 0.375 1090 11/7/99 1  #1 neat 1038 [Pressure grout from bottom of casing
4% bentonite 757
11/12/99 #2 12% bentonite 1902 |Tremied into annulus from 775 feet bpl
Final Steel 24.00 23.00 0.500 2775 1/21/00 #1 neat 954 Pressure grout from bottom of casing
1/22/00 #2 neat 617 Tremied into annulus from 2,711 feet bpl
1/22/00 #3 4% bentonite 1403 Tremied into annulus from 2,555 feet bpl
1/22/00 #4 4% bentonite 1403 Tremied into annulus from 2,230 feet bpl
1/23/00 #5 4% bentonite 1122 Tremied into annulus from 1,955 feet bpl
1/23/00 #6 4% bentonite 1403 Tremied into annulus from 1,750 feet bpl
1/24/Q0 #7 4% bentonite 1403 ITremied into annulus from 1,492 feet bpl
1/24/00 #5 4% bentonite 1823 Tremied into annulus from 1,324 feet bpl
1/24/00 #9 4% bentonite 1902 |Tremied into annulus from 977 feet bpl
1/25/00 #10 4% bentonite 2137 |Tremied into annulus from 667 feet bpl
214100 #11 4% bentonite 1722  |Tremied into annulus from 297 feet bpl
14318
Total Neat: 4371
Total 4%: 15075
Total 12%: 1902

bpl = below pad level

File: Cement_summary.xls




Richard A. Heyman Environmental Protection Facility
Dual-Zone Monitor Well DZ-1

Summary of Casing Setting Depths and Cement Quantities

Qutside Inside Casing Casing Quantity
Casing | Diameter | Diameter | Thickness | Depth Cement Type of of Cement
Casing Material| (inches) (inches) (inches) | (feet bpl) Date Stage Cement (cubit ft) Remarks
Surface Steel 34.00 33.25 0.375 40 7/16/99 NA NA NA Surface casing vibrated in place.
Shallow Steel 26.00 25.25 0.375 248 2/18/00 #1 neat 835 Pressure grout from bottom of casing
Intermediate | Steel 16.00 15.25 0.375 675 2/23/00 #1 neat 561 Pressure grout from bottom of casing
4% bentonite 522
#2 neat 84 Tremied into annulus from 43 feet bpl
Final FRP 6.85 544 0.710 1280 3/7/00 #1 neat 269 Pressure grout from bottom of casing
3/7/00 #2 neat 174 Tremied into annulus from 1,150 feet bpl
3/7/00 #3 4% bentonite 421 Tremied into annulus from 1,014 feet bpl
3/8/00 #4 4% bentonite 252 Tremied into annulus from 878 feet bpl
3/8/00 #5 4% bentonite 84 Tremied into annulus from 790 feet bpl
Total Neat: 1923
Total 12%: 1279

bpl = below pad level

File: Cement_summary.xls



Richard A. Heyman Environmental Protection Facility
Single-Zone Monitor Well SZ-1
Summary of Casing Setting Depths and Cement Quantities

Outside Inside Casing Casing Quantity
Casing | Diameter | Diameter | Thickness | Depth Cement Type of of Cement
Casing Material| (inches) (inches) (inches) | (feet bpl) Date Stage Cement (cubit ft) Remarks
Surface Steel 16.00 15.25 0.375 47 7/16/99 NA NA NA Surface casing vibrated in place.
Final FRP 6.85 5.44 0.710 165 9/7/99 #1 neat 94 Pressure grout from bottom of casing
9/8/99 #2 12% bentonite 101 Tremied into annulus from 130 feet bpl
9/9/99 #3 12% bentonite 101 Tremied into annulus from 98 feet bpl
9/9/99 #4 neat 24 Tremied into annulus from 69 feet bpl
9/10/99 #5 neat 44 Tremied into annulus from 42 feet bpl
Total Neat: 162
Total 12 %: 202

bpl = below pad level

File: Cement_summary.xls



Shallow Disposal Well DSP-1

Richard A. Heyman Environmental Protection Facility

Summary of Casing Setting Depths and Cement Quantities

Outside Inside Casing Casing Quantity
Casing | Diameter | Diameter | Thickness | Depth Cement Type of of Cement
Casing Material | (inches) (inches) {inches) | (feet bpl) Date Stage Cement {cubit ft) Remarks
Surface Steel 24.00 23.25 0.375 43 7/16/99 NA NA NA Surface casing vibrated in place.
Final Steel 12,75 0.38 12.000 60 9/11/99 #1 neat 60 Pressure grout from bottom of casing
0/13/99 #2 neat 59 Tremied into annulus from 21 feet bpl
Total Neat: 119

bpl = below pad level

File: Cement_summary .xls
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EW-1, DZ-1 and SZ-1 Casing Mill Certificates
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JULLLIYSY LILSPN VASS PIPE 516 7418210 Ne. 1862 P,

CANADIAN PHOENIX STEEL PRODUCTS

BIVISION OF 1045751 QNTARIO LAATED
283 HORNER AVENUE
ETOBICOKE. ONTARIOD,
CANADA
MAZ aYd

TORY REPQRT AND TC
DATE_July 12/99 CUSTOMER
sPECIFICATION  AL3ISE CUSTOMER'S P.O

12 3/4 x 375 2
DA & WALL X 61 7/8 x 438 PHOENIX REF 8

HYDROTEST 20  pgiFor 2Hn-
YSICAL PROBE
LONGITUDINAL TEST % TRANSVERSE  BREAK

c17f  PIPE NQ. YIELD | YENSILE ELONGATION WELD TENSILE _LOCATION

3.

12 3guazk ‘7B 100 83100 37.5 92200 PR

16 x 375 46000 75900 37.5 79300 P
4 z 3715 47800 78200 37.5 81300 Py
61 _7/8 x 838 66400 82200 30.0 85200 PM

LADLE ANALYSIS CHEMICAL COMPOSITION

5 c MN S P <]] CR NI cu MO AL
23/64x37 .07 1.23 | .o05| .010 | .046 |.02 .01 .02 | .007 |.026
181 1.0 .006 | .008 | .28 | .03 .01 .02 | .02 |.036

1,091 _006) .009 | .24 (.02 |.01 .01 | .01 [.031

7/8xz43 . 191 1.08 0113 .013 4 .24 .02 01 .039

The material listed on this repcnt has been tested in accordance with the specification
shown above.
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NO. 9026  °F.

2

CANADIAN PHOENIX STEEL PRODUCTS
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CANADA

MEZ dya

SPECIFICATION_A 139R
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HEAT NO. .PIPENO. . b ' |
———f YELo | ~ELONGATION  WELD TENSILE LOCATION
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LADLE ANALYSIS wmsgumum o
 (HEAT tio c. MN g P RN cu e AL
111606 .21] .90 {.010 |.010 |.032.[ .01 ] .05 | .18 |.015 | .038]
The materig! listed
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OCT. 20. 1999 10: 1 1AM YASS pipe NG 9026 P 4

'CANADIAN PHOENTX STEEL PRODUCTS

289 HORNER AVENUE
ONTARIQ,

MEZ 4v4

SPECFICATION_A1398 = = CUSTOMER'S P.o__ ‘6165
DA EWALL_42" 0.D. X ,500 WT . PHOENIXREF#s  99-1466A .
HYDROTEST__570 pgypor 10 Sec.' o - .
e ne  eecn. \ONGTUOMALTERT % TRasVEREE . BREAX
HEATNO. PWENO.  YIELD | TENSWE _ ELONGATION WeELD TENSILE anarnnu
111606 b 1 | sasoo .| 73700 | 37.% 76900 R
111795 15 _{ 70700 | 78300 30.0 78000 ' PM
¥
LADLEANALYSIS . GHEMICAL COMPOSIION
HEATMO € MN - 8 P S_CR N cU MO AL

1116061 .21 1 .99 {.010 | .010{ .032] .10 |.05 | .18 | .0751 .038
i3 Al 22 1 1 01 ans ne7z 034 07 s 13 E g]_‘g .-Eﬂg_

e -

. The material listed on this reporthas been tested inlmrdanca with the specification
| r.%u o | " YOUNGGUIST BROTHERS, INC,
 YBI/ Section No. #.
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P. 1

NC. 8203

FLATTENING TEST

TEST PERFORMED

JAN. 112000 12:19PM  VASS pipe
' . INSPECTION CERTIFPICATE N. 99/18263
@Dalmlne (ONI EN 10204 3.3.p) Page 1
PLANT.
DALMINE
CUSTOMER ‘' § ORDER P.Q. n. D6794
ILL ORDER / ITEM 1903671/010
[EXP REFERENCE c/17026s4p256 CARDIGAN
ESL. A Usa
'PRODUCT SEAMLESS STEEL PIPES FOR HIGE TEMPERATURE SERVICE TO asT™ 4
106,ASME sa 106 ASTM asMp A/SA 53 API s5g, AND EACE’HR;OI.?S STEETL
SRADE B/C ASTM/ASME SA 106 GRxq2 API 5L C.. 0,22% MAX ‘B. EQ. 0,4%
MAX, CK INSIDE, OILED OUTSID: » BEVELLED ‘ENDS TO APT.
#IHENSIONS: SCH Lg. Prom Lg. To 0.D. mm 0.D.Inch W.T. mm W.T.Inch
Xs 11000 12800 609.600 24v 12,7060 0,500 o00pg
SHIPPING NOTE : E1200972
QUANTTITY : Ny 9
TEST N. L1397 BEAT N. 99479s
TENSION TEST + 20,0"c
TEST SPEC. LONGITUDINAL WIDTH 25,00 THICK. 13,00 SECTION 2325,0 mm2
YIELD POQINT 0,5% (KST : requir min 42 Tesult 48,4
TENSILE STRENGTH {KSX }: requir min 70 result 74,8
ELONGATION i CALIBRATED ON 2~ 5G,0 mm
(%): requir.min 27,0 result 47,0
HARDNESS HRC requ. max 22,0 Tesult 0,0
HARDNESS HRB regu. max 100,0 resule az,s
TECHNOLOGICAL TESTS PERFORMED WITH SATISFACTORY RESULTS:

AT ONE END OF 1 PIPE OF TEE LOT

TEST N. L1397/10 HEAT N. 994795
===‘==_—-=============
TENSION TEST + 20,0°C
TEST SPEC. LONGITUDINAL WIDTH 25,20 THICK. 12,90 SECTION 325,1 mm2
YIELD POINT 0,5% (RSI : requir min 42 result 48,8
TENSILE STRENGTH (KST ): requir min 70 result 75,0
ELONGATION : CALIBRATED ON 2" 50,0 mm :
(%): requir.min 27,0 result  ag,p
HARDNESS HRC regqu, max 22,0 regylt 0,0
HARDNESS ERp requ. max 100,0 resyle 82,8
TECHNOLOGICAI, TESTS PERFORMED WITE SATISFACTORY RESULTS:
FLATTENING TEST * TEST PERFORMED AT ONE END OF 1 PIFPE OF THE Lot
TEST N. L1397/20 HEAT N. 994795
==.===-"—"‘—"_'=========-‘r_=
TENSION TEST + 20,0°¢C '
TEST SPEC. - TRANSVERSAL WIDTH 37,60 THICK. 13,00 sSEecTION 488,8 mm2
YIELD POINT 0,5% (KSIT ): requir min 42 rfesult 49,0
TENSILE STRENGTH (KSI ): requir min 70 rasult 74,4
ELONGATION : CALTHRATED ON 2" 50,8 mm
(%): requir.min 29,5 regult 44,7
= CHIEF OF QDALITY QUALITY
CERTIFICATION DPT SERVICE MANAGER
Marco BELLOLI Angelo CIANCIOSI

P adimy



JAN, 11, 2000 12:19PM YASS pipe

P. 2

NG, 8203

INSPECTION CERTIFICATE

() Dalmine
PLANT:

K. 99/18263

=======7—-_========

TENSION TEST + 20,0°C

TEST SPEC. : LONGITUDINAL WIDTH 25,00 THICE, 12,90
YIELD POINT G,5% (KsI1 ): requir min 42
TENSILE STRENGTH (KSI ): requir min 70
ELONGATION ¢ CALIBRATED ON 2% 50,0 om
(%): requir.min 27,0
HARDNESS HRC requ. max 22,0 resulc
HARDNESS HRB requ. 100,0 result
TECHNOLOGICAL TESTS PERFORMED WITH SATISFACTORY RESULTS:
FLATTENING TEST i TEST PERFORMED AT ONE END OF
TEST N. L1399/10 HEAT N, 994796

-..—.-‘===_-.—‘3===——_._====

TENSION TEST + 20,0~

TEST SPEC. : LONGITUDINAL WIDTH 25,10 THICK. 12,90
YIELD POINT 0,54 (XSI }: requir min 42
TENSILE STRENGTH (KST ): requir min 70
ELONGATION ¢ CALIBRATED ON 2% 50,0 mm
{$): requir.min 27,0
HARDNESS HRC requ. max 22,0 result
HARDNESS HRB max 100,0 resule

requ.
TS PERFORMED WITH SATISFACTORY RESULTS:
¢ TEST PERFORMED AT ORE END OF

HEAT N. 994796

TECANOLOGICAL 7TES
FLATTENING TEST

TEST N. L1399/20

===-=l====———===‘.‘====:=_—=
TENSION TEST + 20,0°¢C
TEST SPEC. TRANSVERSAL

WIDTH 37,80 TRICK. 13,00

(ONI EN 10204 3.1,8) Page 2
DALMINE |
HARDNESS HRC requ. max 22,0 result 0.0
HARDNESS HRA requ. max 100,0 result 82,1
TEST N. L1399 HEAT N. 994795

SECTION 322,5 mm?2

result 47,6
result 75,8
result 46,0
0,0
83,0

1 PIPE OF THE LOf

SECTION 323.8 mm2

result 48,2
result 74,6
result 47,0
0

82,4

1 PIPE OF THE LOT

SECTION 491,4 mm2

CERTIFICATION DPT
Marco BELLOLI

CatfPrE

YIELD POINT 0,5% (KSI ! reguir min 42 result 48,9
TENSILE STRENGTH (KSI }: requir min 70 regult 75,3
ELONGATION : CALIBRATED ON 2" 50,8 mm
(%): requir.min 29,5 result 45,7
HARDNESS HRC requ, max 22,0 result 0,0
HARDNESS HRB requ. max 100,0 result 82,5
FEAT N. 994795
HEAT ANALYSIS &
C 0,13 Mn 1,05 Si 0,24 P 0,010 s 0,002 Cu 0,11
Ni 0,07 Cr 0,09 Mo 0,03 v 0,06
(V_+Ni+Cr+Mo+Cu)= 0,363
CARBON EQUIVALENT : L.P. (C+Mn/6+(Cr+Ho+V)/S+(Ni+Cu)/15) 0,35
CHIEY OF QUALITY QUALITY

Angele CIANCIOST

SERVICE MANAGER




' NC. 8203 P 3
JAN. 11,2000 12:20PM VASS pipe

' o INSPECTION CERTIFICATE. - N. 99/18263
()Balmine (oot o 10100 3,350, ms 3
PLANT . .
DALMINE :
PRODUCT ANALYSIS § TEST N§731397

C 0,15 Mn 1,04 Si o0,25 P 0,00 s ‘0,004 Cu 0,09
Ni 0,08 Cr 0,11 Mo 40,03 v 0,06 :

(V +N{i+CriMo+Ca)s 0,367 -
CARBON EQUIVALENT : L.F, (c+nn/6+(Cr+ﬁo+V)/5+1Hi+Cu)/15) 0,37
PRODUCT ANALYSTS % TEST N. Liigg

(v +ui+c:+uo+Cu)= D,367
CAREON EQUIVALENT : L.P. (C+Hn/6+(Cr+Mo+V)/5+(Ni+Cu)/15) 0,37
FEAT N. 954795

A T b " s e s e
=—_.—-..-.——==—-—.—.-—-

HEAT ANALYSIS §

C 0,14 Mn 1,058 i o,26 P 0,011 s 0,003 cu 0,12
Ni 0,08 Cr 0,12 Mo 0,03 VvV 0,06 '

(V_+Ni+Cr+MotCu)= 0,414
CARBON EQUIVALENT ¢ L.F. (CHMD/6+(CT+Mo+V) /54(Ni+Cu)/15) 0,37
PRODUCT ANALYSIS 3 TEST N. L1399

Cc 0,15 Mn 1,04 Si 0,24 P 0,009 57 0,004 Cu 0,09
Ni 0,08 Cr 0,11 Mo 0,03 v 0,06

(Vv +Ni+Cr+Ho+Cu)= 0,387
CARBON EQUIVALENT : L.PF. (C+Hn/6+(Cr+ua+V)/5+(Ni+Cu)/15) a,37
FRODUCT ANALYSIS % TEST N. L1400

c 0,15 Mn 1,04 5i 0,24 P 0,010 s 0,004 Cu 0,09
Ni 0,08 Cr 0,11 Mo 0,03 v 0,06

{v +Ni+Cr+ao+Cu)= 0,368 .
CARBON EQUTVALENT : L.P, (C+Hn/6+(Cz+Mo+V)/S+(Ni+Cu)/15) 0,37
LEAK-~TIGHETNESS TEST PERFORMED WITHE SATISFACTORY RESULTS BY
HYDRAULYIC TEST PRESSURE - 1600,0 PSI FOR £ Sec

VISUAL AND DIMENSIONAL CONTROL HAS BEEN CARRIED OUT WITH SATXSFACTORY RESULT
STEEL IS FULLY KILLED AND PRODUCED BY ELﬁCTRIC FURNACE .
KS:

WE HEREBY DECLARE THE TUBES ARE ACCORDING TO ASTM A 106/97a A 53,97

ASME SA 106 /53/98 ApI 5L 95 ~ STEEL GR. B/C AND .xa2

" AT NO TIME DURING THE MANUFACTURE OF TEIS REFERENCED PIPE WERE ANY
WELDING PROCEDURES PERFORMED * N

SARDNESS DOES NOT EXCEED BRC 22, ACCORDING TO MACE:MR-01-75 £d.95.

"MATERIALS MERCURY FREE"

oe CERTIFY THAT OUR MATERIALS ARE FREE FROM OZONE,

DEPLETING CHEMICALS AND FULLY COMPLY rN ALL RESPECTS:TO'THE PACRAGE

REQUIREMENTS FPOR HEAVY METALS OF THF CONLG MODEL LEGISLATION.

CHIEF OF QUALITY QUALITY

CERTIFICATION DpT SERVICE MANAGER
Marco BELLOLT Angelo CIANCIOSI




' NC. 8203 P, 4
JAN. 11,2000 12:21PM YASS pipe

I - INSPECTION CERTIF ICATE N. 95/18263
(@)Dalmine

(DNI EN 10204 3.1.8) Page 4
PLANT:
DALMINE

* P

* CERTIFIED FACTORY UNI EN Isp 9001: I.G.Q. Nr. 8603 «

* -

CEIEF OF QUALITY QUALITY
CERTIFICATION DPT SERVICE MANAGER
Mareo BELIORT




CJAN 112000 12:21PM VASS pipe

NO. 8203 P. 5

INSPBCTION CERTIFICATE
(UNI ZN 10204 3.1.B}

@Dalmine

N. 99/15371
Page 1

CUSTOMER'S ORDER §D6603 SHE281

ILL ORDER / ITEM 1903476/012
HEFERERCE €/16965

JONAS
BL 1

TERSION TEST + 20,0°C

TEST SPEC. : LONGITUDINAL WIDTH 25,10 THICK. 13,00

YIELD POINT 0.5% (EST ): requir min 42
TENBILE {X8I )2 requir min 70
ELONGATION : CALIBRATFED ON 2" 30,0 mon
{3 requir.min 27,5
BARDMESS BERC tegu. max 22,0 resnle
HARODNEES aRR requ, max 100.0 zasult
TECHNOLOGICAL TESTS PERFORMED WITH BATIBPACTORY RESULTS:
PLATTENING TEST t TEST PENFORMED AT ONE END OF
TEST K. LOl11g/1c HEAT N. 994025
e RN

TERSION TEST + 20,0°C :
TEST SPEC. : LONGITUDIMAL WIDTH 25,00 THICK. 13,00
YIELD POINT 0,5% (RSI  ): requir min 42

TENSILE STRENGTE (XSI }: requir min 70
RLONGATION 3 CALIBRATED ON' 2" S0,0 mm
{%): requir.min 27,5
HARDNESS HRC Tequ. max 22,0 Tesult
HARDNESE ERB raqu. max 100,0 result
TECHROLOGICAL TESTS PERFORMED WITH SATYSPACTORY RESULTH:
FLATTENING TEST t TEST PERFORMED AT OME END QF
TEST N. L0li0/20 HEAT N. 954025

F==----===------‘ﬁ

TENSION TEST + 20,0°C

[prODUCT SEAMLESS STECL PIPES FOR HICH TEMPERATURE SERVICE 7O ASTH A
106,ABME SA 106 ASTN ASME A/BA S3: API 5L AND BACE M3t 01.75 8TERL
GRADE B/C ASTH/ASNE S 10§ GRX42. APT 5L C. 0,23% MAX E. ED. 0,4%
MAX, BLACK INSIDE, OILED CUTSIDE, BEVELLED ENDS 00 APY.
DIMERSIONS:  SCH  Lg. Prem Lg. Yo O.D. sm O.D.Inch W.P. ma W.T.Inch
x5 11600 12800 609,500 24" 12,700 0,500
IFPING NOTE t E1200773 DATE 24/09/1999
: Wr 20 Mt 244,58  Rg 47024 Pt 802° 5  Lbs 103670
N. L0110 HEAT M. 994025
Ll ST T Y

BECTION 326,3 mm2

regult 48,6

rasult 73,0

ragult 46.0
0,0
al,ﬂ

1l PIPB OF TEE LO7T

resuit 47,3
result 74,5
zesuylt 46,0
0,0
82,3

1l PIPE OF TEE LOT

TEST BPEC. : TRARGVERSAL WIDTE 38,00 THICX. 13,10 8ECTION 457,8 mm2
YIELD POIRT 0,5% (KSI 2 requir min 42 result 47,9
TENSILE ETRENGTR (KSI ): raquir min 70 result 73,1
ELONGATION 1 CALIBRATID ON 2" 50,8
(%)}1 requir.min 29.5 result 45,7
DATE CHIEF OF QUALITY QUALITY
CERTIFICATION DPT SERVICE MARAGER
27/08 /1985 Marco BELLOLI Angelo CIANCIOBI
Cougr} - Follows



JAN 11,2000 12:22PM VASS pipe ¥O. 8203 P 6

IREPECTION CIRTIFICATE H. 99/15871
m
@Dalm'ne (UNI BN 10204 3.1.3) Pager 2
PLANY? :
DALMINK
BARDNESS  HRC requ. max 22,0 result 0,0
HARDREGE  HHR regu. max 1098,0 result 81,2

Erm- M. 994025
(-4 L4 +— 1 T 1T _5 3
HEAT ANALYSIS %
C 0,12 M 1,08 gi 0,25 » 0,009 8 0,004 Cu 0,13
RL 0,09 €r 0,08 Mo 0,04 v 0,07
(V +R1+Cr+Mo+Cy)~ 0,408
CARBON EQUIVALENT t L.P. (CHMD/6+(Cr+MotV)/S+(NLi+Cu)/15) 0,35

PRODUCT AWMALYSIS X TEST R. L0110
Ni 0,09 Cr 0,08 Mo 0,04 v 0,08

(V +Ni+Cr+MotCu)= 0,388
CARBON EQUIVALENT : L.P. (CHMR/GH{CI+MOtV)/3+(Ni+Cu)/15) 0,36
PRODUCT ANALYSIE & . TEST N. LOl11)

c 0,13 Mn 1,07 8t 0,34 b 4 9.010 g 0,007 Cu 0,12
NL 0,09 Cr 0,08 Mo 0,04 v 0,06

{V +Mi+Cr+Mo+Cu)= 0,387 .
CAREON EQUIVALENT 1 L.P. (CHND/6+(CE+MO+Y) /5+(Ni+Cu)/15) 0,36
L.zu-ncﬂmmsa TEST PERFORMED WITH SATIBPACTCRY RESULTS BY
EYDRAULIC TEST PRESSURE 1600,0 PSI POR 5 Sec

SURL AFD DIMENSIONAL CONTROL XAS BEEN CARRIED OUT WITH SATISFACTORY RESDLY

mrsmrxnmmmmmmmxcm
=

* WE HEREBY DECLARE THE TUBES ARE ACCORDING TO ASTM A 106/97a A 53/57
ABME BA 106 /$3/98 APY 5L 95 - BSTEEL GR. B/C AND X432
¥ AT RO TINE DURING THY MANOPACTUREZ'OF THIS REFERENCED PIPE WERE ANY

WELDING PROCEDURES PERPORMED " -

HARDNESS DOES NOT EXCEED HRC 22, ACCORDING TO NACE MB-01-75 Ed.9S.
*MATERIALS MERCURY PREE" .
HE CENTIFY THAT OUR MATERIALS ARY PREE PROM GZONE.
DEPLETING CHEMICALS AND FULLY COMPLY IN ALL RESFECTS TO TEE PACRAGE
REQUIREMENTS FOR HEAVY METALS OF THR CONEG MODEL LEGISLATION.

o

¢ CERTIFIED FACTORY UNI ERX IS0 9001: I.G.Q. Nr. B603 ¢

DATE CHIEY OF QUALITY QUALITY
CERTIFICATION DPT SERVICE MARAGER
27/09/19a9 Marco BELLOLI Angelo CIRRCIOSI

= X T Bnd



JAN. 11 2090 12:23PM VASS pipe NO. 8203 P. 7

-
@Dalmlne INBPECTION CERTIFICATE Page
DALMINE

N. 99/15971

1

CUSTCMER 'S ORDER #DS609

ILL ORDER / ITEN 1903476/012
REPERENCE c/16965

*RODUC‘J.‘ SEAMLEES GTEEXL PIPES FOR KIGH TENPERATURE SERVICR TO ASTN A
106,&5’88&105%&&3&/&53&91Sbmmmﬂl'lﬁm

GRADE B/C ASTM/ASME SA 106 GRX42 'API SL C. 0,23% MAX X, EO, 0,4t
MAX, BLACK INGIDE, OILED QUTSIDE, BEVELLED HDS TO API.

IMENSTIORE» sCH ILg. Prom Lg. To O.D._m 0.D.Inch W.?T. mm W.T.Inch

X8 11600 12800 609,600 24" 12,700 0,500
PPING NOTE t E1200773 DATE 24/09/199%5
UDANTITEZ 1 Nr 20 Mt 244,58 Kq 47024 Pt 802' 5* Lhs 103670

H
P.0O. T3B31-99 STOCK

DATE CHIEF OF QUALITY QUALITY
CERTIFICATION DPT SERVICE MANAGER
27/0%/1999 Marco BELYLOLI Angelo CIRNCIDEI
L =nd

[———
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Jul 12. 1999

.

.]:12PM

'VAss PIPE 518 741821(]'«..'-'-'-;:_-,

TR

e

'fz-! ul:,ﬂ- 1.“',-,. f e ‘fi-." ’,LN
.“ . L]

LG R

CANADIAN PHOENIX STEEL PRODUCTS

BMSIQNOFIWEION'MOMI'ED
288 HORNER AVENUE "
ETOBICOKE, ONTARIO,
CANADA
M8Z 4Y4
B Y REPORT FICATE

ZTE Mow 25792 CUSTOMER__.

ECIFICATION_A13938 CUSTOMER'S P.O_ €020

DN, awaLL_34" 0.D. X ,375 wr PHOENIX REF#__ 98-3413A
HYDROTEST_620 pSIFOR_2 Min.

HYSICAL PROPERTIES
LONGITUDINAL TEST % TRANSVERSE  BREAK

HEATNO. PIPENC. YIELD { TENSILE __ELONGATION WELD TENSILE! LOCATION
109276 4 51400 74600 37.5 78800 3 S
108255 1 7100 22100 360 15800 M
108423 | 18 55200 75400 37.53 73600 ark
LADLE ANALYSIS  CHEMICAL COMPOSITION
HEAT NO _C - MN 8 _ P SI CR N{ e MO Al
Yo9276| _20° .96 .006 .007 | 041 06 ,0S .12 D111 013
108235 .20 | .99 | 012 | .018 |.037 ) .11 07 | .14 | .013 | .041
108423 _ 21 .99 .011 .010 | _036 (14 .06 .07 Q131 .03
The material nsted on this rEport has been tested in accardance with the spacification

shown above

7

Authopzed Approval /




[doo2

08/31/00 THU 06:15 FAX 9414894545 YOUNGQUIST BROTHERS INC - v

:/—f

_—
DATE_ Aug.10/99 . CUSTOMER__

-

SPECIFICATION_ay398 CUsTOMERS P.O_§ 165 I
DA &veALL, 26% 0.D. X 500 T PHOENIXREF®__ 99-34668
HYDROTEST_1075 pg FOR__10 Ssc ‘ !

UADLEANALYSIS ' CHEMICALCOMPOZMON - . . .
' HMEATNO N 8 p .81 cR NI U Mo AL

0 r‘ [ — ..* a__-
1118097 .21 98, -009 - .011_ 038 .10 1.06 13 -.020%) .036

, ,
LI T T 1
The malarial listed on this report has bgen tastad in accordance +lh the spauﬁatlon
shown zbove,
. YOUNGQUIST BHOTHEFIS INC.
rizod ral Has reviewed this Shop Dra
Y8!/ Section Na. cﬂﬂﬂ’?’%'
Transmittal e
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HYMH g

' CERMRICKTE wo. - B-=0808 - 0017 %:14 )\" _Z:,S.- %1 A1 RIS .
WALy, - - ' Q] ‘TON O , Al B2 Eet KAl
ST oy o INSPECTION CERTIFICATE i SRRUTA5A
Z & o9 ow, : DONG3U STEEL CO,LTD
FILE - HO. BE9808002 YHEAD OFFICE . KYUNGAM BLDG. |87- g7
Mooy &, ss:;ggunlaa-gomkimum-uu
FUSCHACL DREEN 1 - DLA-983/16 « INCHEON wonxs:sso-L?_ KA?J;VS?SON?!SE;O-KU
3 00— &= =2 2 INCHEON 403 - 281, HOREA
COMMODITY L NE 'R W STEEL PIPE cusTomER VASS TSRO WORKS - 123, 0%k 00NS, SuRo -Gy,

. 3 HoE N A . :9725. ANG.D) )
A ) el N T e
‘ e ‘ ‘ : PETTT Py
o el R R T
TEMt Z & 2 £ % QUANTITY WS or et | M2 M & TENSILE TEST e 11 € CHEMICAL CORPOSTION. %, At coumng resr o ;
) ARG ACTlE T T - —
NO. [ TYPE ORDER  S1ZE 2 o2 Yoo pg | nm :::::f” HEAT NO. v&;&;ﬁi *.1'_%95’55 ?—;‘5;'3 Testfe e lsi|mm lp|s C“{IN‘:C' ol v éﬁcgg"gﬁg%g
. A A L H H w1 [Haa a1l
‘ PIECES | TOTAL LENGTH | WEIGHT :;,,.?s"‘ii%rufa Nind PSLkg of | = | ooie <100 #1000 100 T I b ot ol
1| BBE] 6"XSCH.40%42" 189 68.3801780:(5 ’G G ;GMDS?II 44.802}63.5544 37 1 l‘ 6717 & i
2| BBE[ 8"XSCH. 40X42" 59 32,1371570%6 GIGA65949 45.513-[67.55_84' 36 14 & Gglg 5
3] BBE] 10"X0.365"X42"° 57 43.9931430;0 G 6 66696 42.95368, 265 39 18 1 7612 9 |l
4| BBE] 12"X0.375"%42" 105 f 99,173|12406 IGA63115 . |45, 65 68.12I 38 16 1 7815 9
5/ BRE . 124046 G ’GABGSGG 45.93968.411; 39 17 lI' 73”’: 8
6| BBE| 14"X0.375"x42" 21 21,844 980% 0 |G,|362919 44.233'58.55 i 39 lg L 7616 &
7| BBE] 167X0.375"X42" 113 134,786 6606 & b |Gi863683 46.65167,131 39 18 2 7416 § !
8| BEE| 16"X0.250"%42" 20 16,038 5804 |6 GA43072 42,81064,571F 39 15 1 6q1q 3’ H )
9] BBE} 18"X0.250"X42" 63_, 56,939 660G 6; 61 :GlA38114 39,82464,00 38 lﬁ 1 G&Ig
10{ BBE| 20"X0.250"X42" 58 59,330/ 6606| G 16 lGla36422 42.95568.554, 40 l?i ) 711 T
11} BBE : ) GGD,G'F G iG1A35448 47.219'65.709», 39 14 ¥ 6518 §
12| BBE 6606 G 6 ||[‘u\3‘.§‘569 47.36267.700 40 15I 2 691710
13| BBEf 187X0.375"X42" &7 90,236 830G 6| 6 G438841 44,80267.98 3 16 1 Thl'g g
141 BBE| 20%%0.375"%x42" 131 196,264; 7900 [& G (61438173 44,80266,13 3 17 § 7615 9
15/ BBE} 16"XD.500"X42" 42 66.2971310;6 G G ]GZH3068\/43.U9 66,42 3 18 6914 5
16{ BBE| 18"X0.500"X42" 30 53,4661]70;6 G G’iGA3884'1 44,80267,985 3 16 § 7 1% 3
17| BBE| 20"%0.500"X42" 39 7?.4461050,6 f g]iGASOSSE 41.957]71.540 3 19 1 8614 7
18] BBE . 10506 G GlA41150 45,08669,.691 3 14 ]:' 6515 9 :
s83 TOTAL sss 995 1,016,329 | ]
le::.lru-In::::z:..nn:eanlt--:n-====::'au:u:.n:-:::::aazu--n-q L JI\ ST PAGE Eamssxrwrdoracsees vnain =n==naaan‘l====::--:na==-.==n-==¢=
i ‘ H f
i !
i I i
: | ENN ,
i i
roiaom AT g a2 Min 35,00060, 000 ¢
ror pBCEILST LWl | stanoio -
€8 D COPPER SALPMATE (HANBESY OIPS) : ! TEST OHOUR; Ma X 24 115405
. .. n B . ' - K 2 N : ) . .
REMARKS :gliffig'%'??-'o'. » f.sfig?ég'g 12:26-0. 45) yue xywarqus RLER DR LU ERE- ey Sueveyor to.
. -_‘ cVe . . . . W _hcnhy c.ruly. that tha matarla'l_!.'i!rzlp has baen made and tested 1n
.o . | decerdinca v?_.‘m the above uocmc'a't}cn #nd alzo with the requirsments
. cafled for by tha above order. ﬁ( . . .




a4 A = m®@ M (A) BoU 2B E Ay A

Y & oM ou o, aof 2f \ 1 \I A CATE HYUNDAI PIPE CO'LTD_
CEATIFICATE M0~ * " pg ok gge - PAOE ¢ MILL [NSPECT ION CERTIF | 24l ga RUYUN §2 g2 8w 265u7 BEN-DRG
: ' . , ULSAN PRAHT: 1165, YUMPO-TIONG, DONG-KL, ULSAN METROPOLITAN, KCREA
;J‘.ITE OF ISSUE (13 E410302 - P TEL:(OSN287-2101~0 FAX:(052)287-8915
COMTRACTIP/OING = . . ‘ TLXHOPPE K §3776
ﬂ N . - . .
coumoom‘q - PIPE - : AR R MERWA B RDE 7T mea -mema
- F : ? ‘ SEDUL OFFICE : # 77, MUKYO.DONG, JUNG-KL, SEOVL, KOREA
SPECIFIGATION APJ 51 R/ASTM AS3R CUSTOMER _ o JELI T - 0522 FAX : 775 - 7095
. : : "TLX HOPIPE K 24686, K 22956
CITTTIT 0 ooon : ‘
3B W[ " ]a ]8R IR ug.qg I Xt FERIT
B " o culz ar] 2o |7 (|2 il _coarins est TENSILE TEST CHEMION. COMPOSITION INPACT
N o —
oF BV MENSI ON S srene |22l " Yal awl MYywa ”Jgﬂf ?13‘5‘& £ "3 500 e
eIPE 8 ¥ xB: Axzy g Ty .| vest (3= =) Mo | oe HEAT wo, [StREn. | STREMGTH L33 1€ 15 fma [ P s fouis |oo e v 55 32 REMARK
END (OUTDIA. % THIOK, X LENGTH) ' HETE R (R 7 g (B Iw 3,5 ,,5 5 -
peh oo M Tlned Ee 2| El—r S g
: . : . , ME BRI EE ; e 3
w 1fwz w3 w4 L EERHEE IERPR Pt i | %M x 100 [x1000|  xw0  Jewi|s
[ RPFR D 118" XI5 w2 oo | 173,28 Gils . “lawmiz  d208l anal or! a1l hird 1l e Ll te
LB dom . 4053y 12 8004 ) _g80 : 2100} 4700 20800,
' : mgrz | nsl gzl saolast halifmbadele [y b bk
d2400| sgnon! 71400 .
W % GO d?_ 0" sl o a8l elalaledels v inasers L a ol 401l 62 4l 2l el ol 5 [
A0 4mm %12 7008 % 15 807} 1o 45500 | 59300 74500
: ' Vo sal as 3l sysl el Dl hrdoletids 1y 1.
i ) 2100 | 487001 7300 I
i ‘/ngma 2.8l as.0l a0 8t 4! hzlylsaliz lo ls by 4y Iy 1
. - : _ 124001 58700170800
BPEBIODANST .y e o g 0l 4 42,954 8206 k606l 50221 3121 4911 8230 8 Wzl 2l 9afi2 fofa ly fo Iy f
1.457 O - w9 8% v 12 8003 ‘ _880 ) AS00L 69300 | 7400
| RRER fon 8" % 500" w42 0oy 7l 12.400 hxﬂa g wsron. 4308 4881 62 1) gyl gl il mabon o o i LTr
(457.0em . w12 T v 12.800M 4 uml |V . 3500 ¢ 2100
TOTAL =) . 208,652
AD—NOTES &'G__IJType of pips End 2J E il Woreinat Bore 84178, 0D < Outsids Diamster E] Lot 1 mm, 1 ! Inch)
DPE_Black Plain End Square-cm OPE_!Qalvanized Plain End Squra-cal (28] unin GESLIM 2 Metes, F : Faer, 1 Lhe) %3] 0:00ed g} Viaual & Dimonsion Testel 9y 2102441
BPEB ; Hhck Puin Ead Reveled GPED !Oalvanired Phin Fnd Rovoled FE7) Funaning or Remding Tear o3y 1= MH ol wews Ductity T 23 crmy
BTC .Biack Thraaded & Goupled QTG Dabanimd:Thieaded & Couplod i 9] Nondestiuctve Test ufoj2t2iA) O ein TestEIRAlY BT Flrmg Test 281414
BYJ - BInck Yictaulo Jomt “1 OV) 0anapized Yielsube Jant it 1 Crwsh Tost Fepale) [E Revarse Flattanng Tan1 775854 ) @ B! Base Motai 2 XAy
ETC :Enameled Thranded & Coupled : : Y, P
name randed & Coup 19 w:wew pan 2 yY 88 e s viear age} Anslysis UAMAL P! Produst Anaysis FRY ﬁ / ﬂ‘ 0/;/‘_
: B NES YUAA QUSIUBR RSHLIT <L, V — A
SURVEYQR INSPECTION MANAGER
HPE-B3O1-019-QLT

1350 % 280}

0



CERTHEICAMOS QUE LA TURERIA AGQUI DESCRITA CUMPLE Y HA SIDO
FABRICADA, MUESTREADA, PROBADA E INSPECCIONADA OF ACUERDO
CON LOS REQUISITOS APLICABLES DE LA ESPECIFICACION:

WE CERTIFY THE MPE ADOVE MENTIONED ACCOMPLISH AND HAS
TEEN MANUFACTURED, SAMPLED, TESTED AND INSPECTED N
ACCORDANCE WTTH APPLICABLE REQUIREMENTS OF SPECHFICATIONS:

APIL 5L

FLA-005-Y CLIENTE: NUMERD PrAM28090
PROCARSA,SADECV, CERTIFICADO DE CALIDAD CUSTOMIR: KUMPER
DFE PRUEBAS FISICAS-QUDMICAS PEDIDOCLIENTE /R0, A 1450 :
PLDIDO INTERNO S L(}, FECHA MARZO 3t, 1993
QUALITY CERTIFICATE OF TEST PAYSICALSCRENMICAL  [PARTIDA(S) KYSTE DATL.
TEMS : )
DIAMETRO ESPESOR DE FARED GRADD PRESION NDROSTATICA:
DLAMETTR 16" WALL THICRNESY 0.500" GRADE, APISL X2 MMROSTATIC TEST) 1130 ¢S5
ANALISIS GLIMICO % BN PESO
TENSILE TRST CHEMICAL ANALYSES PERCINT WEIGHT
LBSTERASTISD | ATRMA fENSIoN - ' .
woupsosita | coien | vmosrewom | rweasmeem [xooa| v ] C | Me | P 5 Ch | ¥ Ti | S { Co|] Al | Ca{ Cr | Ni | Ma| N | Ceq
_._EW— ponmanadlbll ol I
0 A
258 Te 281529 a5 41 67 tad 42 069 015 093 {0015 § 0.008 - - - 0972 {0012 003 1 00024 O D14 | 0022 - -
Ts / 72 965
17.9 Te 281541 53461 67 870 6 078 {j 0.148 § OBB | 0020} 0.005 - - - 01651 D016 | 0037 | 000321 0017 | D022 - -
Ts ’ 74 084
1.7 Ic 281542\/ 47 425 84 769 42 073 16142 ) 098 | 0OI5]| QO06 - - - 0168 | 0.01% | 0.051 { 00027 | 0013 | 0.023 - -
Ts 71851
6.5 Te 281537 54 216 10 147 41 077 1 0157 | 095 | 0018 | OO0 - - - 0478 | 0.633 | 00307 100018] 0014 | 0023 - -
Ts 73350
/
y <
v

OSORIO PEREZ

NG, F,
GERENT‘E%ASEGURAMEN‘O DE CALXAD

P S P




FLM-005.7 CLIENTE: NUME RO PIAL31).08
PROCARSA, S.A.DE C.V. CERTIFICADQ DE CALIDAD CUSTOMER: NUMLER
DE PRUEBAS FlSlCAS-QU]MICAS PEMDO CLIENTE /PO, A 1450
PEDIDO INTERNG ¢ LO. FECIIA  ADRIL 6, 1998
QUALITY CERTIFICATE OF TEST PHYSICALS-CHEMICAL  |PARTIOA s XY578-4 DATE
ITEMS
METRO ESPESOR DE PARED GRADO PRESION IIDROSTATICA:
METER 16 WALL THICKNESS 0.500" GRADE APl 5L X-42 HIDROSTATIC TEST: 2,230 PSi
i ANALISIS QUIMICO % EN PESO
TENSILE TEST CHEMICAL ANALYSES PERCENT WEIGHT
s
IBETA ¥ tist

SCRIPTIDH, 'Tﬁ" :

10-5 Te| 281540 52518 87006 42 0.78 0.144 0.91 0.019 | 0.008 - - - 0.184 | 0.013 | 0.053 [ 0.0034 0.024 | 0.023 - - -

Ts 72158
i
|

IFICAMOS QUE LA TUBERIA AQUI DESCRITA CUMPLE Y HA SIDO WE CERTIFY THE PIPE ABOVE MENTIONED AGCOMPLISH AND HAS

ICADA, MUESTREADA, PROBADA E INSPECGIONADA DE ACUERDO BEEN MANUFACTURED, SAMPLED, TESTED AND INSPECTED IN

-OS REQUISITOS APLICABLES DE LA ESPECIFICACION: ACCORDANCE WITH.APPLICABLE REQUIREMENTS OF SPECIFICATIONS:

ING. F
API 51, GERENTE D ASEGURAMIENTO Ui CALIDAD
QUALITY ASSURANGE MANAGER

ESTE CERTlHCADO ES COMPLEMENT® DEL PTIA.280.03
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02/24-00 THU 08:02 FAX 0414894515

%
&

PECTI T

No. 99059-001

TUBULAR FIBERGLASS CORPORATION
11811 Proctor Road « Houston, Texas 77038
Phone: (281) 8472087 + Fux- (281) 847-19a31
Emall; tf:@tubu!aﬂlbargfass.cam
wabsgite: www.tubulariberglass.com

YOUNGQUIST BROTHERS INC

Eeomy
CERTIEN
@ 15HR
Qu

Dec27 1999

Purchaser: Youngquist Brothers, Inc. Purchase Order No.: 20574
Fort Myers, Florida TFC Job No.: 5673.0
Product: 6-3/8" RED BOX 2500 fiberglass Terms: F.0.B. factory
a/ downhole tubing Houston, Texas
b/ downhole tubing wiroughcoat exterior
Quantity: 2/ 1,080 linear feet (36 joints @ 30 &. each)
b/ 720 linear feet (24 joints @ 30 ft. each)
Glass fiber: E-type (Vetrotex CertainTeed)
Resin: Epoxy (Shell Chemical)
Curing Agent: Aromatic Amine (Quadrant Chemical)

Outside Diameter: 6.85 inches

Inside Diameter: 5.44 inches

Wall Thickgess: 0.71 inches

Weight: 11.2 Ibe/ft

Thread: 6-5/8" 8R4 LTC, IJ

ani ar ce inge:
Internal Pressure: 2,500 psi
Axial Tension: 73,600 psi

Axial Tension (min); 30,000 {bs
Temperature: 200 deg.F

We hereby certify that the materials described above have been tested and that they comply

with the terms of the Purchase Order,

A —

2

¢ .

p——

QUALITY CONTROL
APPROYE!

\TE L F—
eamucie A IS AQD

flon2
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iul. 12,1999 :13PM

CANADIAN PHOENIX STEE]

VASS Z1IZ 516 7418210
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YOUNGQUIST BROTHERS INC ooz

0 TUBULAR FIBERGLASS CORPORATION (.50
11811 Procter Road » Heuston, Texas 77038 CERTIMED
‘ Phone: (281) 847.2987 + Fax: (281) a47-1931 LSHR
Emall; He@tubularfiberglass.com
Wwaebsite: www.tubulartibergiass.com @ a
PECT T
No, 99059-001 Dec 27, 1999
Purchaser:  Youngquist Brothers, Tnc. Purchase Order No.: 20574
Fort Myers, Florida TFC Job Na.: 5673.0
Product: 6-3/83" RED BOX 2500 fiberglass Terms: F.O.B. factory
a/ downhole tubing Houstan, Texas
b/ downhole tubing witoughcoat exterior
- Quantity: /1 080 linear feet (36 joints @ 30 ft, each)
b/ 720 linear feet (24 joints @ 30 fi. each)
‘ Raw Materials:
Glass fiber: E-type (Vetrotex CertainTeed)
Resin: Epoxy (Shel Chernical)
Curing Agent: Aromatic Amine (Quadraat Chemical)
Nominal Dimensigns; ani ormance Ratings:
Outside Diameter:  6.85 inches Internal Pressure; 2,500 psi
Inside Diameter: 5.44 inches Ax:al Tension: 73,600 psi
Wall Thickpess: 0.71 inches Axial Tension (min): 30,000 {bs
Weight: 11.2 by/ft Temperaturs: 200 deg.F
Thread: 6-5/8" 8Rd LTC, IT
We hereby certify that the materials described above have bean tested and that they comply
with tha terms of the Purchase Order,
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APPENDIX F

Lithologic Logs for EW-1 and DZ-1




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1

Lithologic Description
Depth (ft. bpl}
Date From To Observer’s Description

10/6/39 0 10 Oolitic Limestone, white (N 9), medium sand grained, very low porosity, well
consolidated

10/6/99 10 20 Limestone, white (N 9), very fine sand to medium sand grained, low to
moderate porosity, well consolidated

10/6/99 20 30 Qolitic Limestone, white (N 9), medium sand grained, low porosity, well
consolidated

10/6/99 30 40 Same as above

10/6/99 40 50 Skeletal Limestone (60%), white (N 9), medium sand to coarse sand grained,

moderate to high porosity, well consolidated; recrystallized skeletal limestone
(40%), light gray (N 7), medium sand to coarse sand grained, low porosity, well
consolidated

10/6/99 50 60 Same as above, increase recrystallized skeletal limestone to 70%

10/6/99 60 70 Limestone, white (N 9), fine sand grained, high porosity, moderately
consolidated

10/6/99 70 80 Same as above, with recrystallized lime mudstone {(50%), low porosity, welt
consolidated

10/6/99 80 90 Limestone, white (N 9), fine sand grained, high porosity, moderately
consolidated

10/6/99 90 100 Same as above

10/6/99 100 110 Same as above, except moderate porosity

10/7/99 110 120 Limestone, white (N 9), fine sand grained, trace of phosphate, moderate
porosity, moderately consolidated

10/7/99 120 130 Same as above

10/7/99 130 140 Same as above

10/7/99 140 150 Same as above

10/7/99 150 160 Same as above

10/7/99 160 170 Same as above, except high porosity

10/7/99 170 180 Limestone, yellowish gray (5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidated

10/7/99 180 190 Same as above

10/7/99 190 200 Same as above, with skeletal limestone {10%]), white, medium sand to coarse
sand grained, moderate porosity, moderately consolidated

10/7/99 200 210 Limestone, yellowish gray (5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidated

10/7/99 210 220 Limestone, pinkish gray (5 YR 8/1), fine sand to medium sand grained, high
porosity, well consolidated

10/7/99 220 230 Same as above

10/7/99 230 240 Limestone, yellowish gray (5 Y 8/1), medium sand to coarse sand grained, high

) porosity, tfrace of phosphate, poorly consolidated

10/7/39 240 250 Same as above

10/7/99 250 260 Same as above

10/7/9¢ 260 270 Limestone, pinkish gray (5 YR 8/1)}, fine sand to medium sand grained, high
porosity, well consolidated

10/7/99 270 280 Same as above

10/7/39 280 290 Same as above

10/7/39 290 300 Same as above

10/22/99 300 310 Same as above

10/22/99 310 320 Same as above

10/22/99 320 330 Same as above, excepl moderately consolidated
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer’s Description
10/26/99 1100 1110 Limestone, yellowish gray (5 Y 8/1), fine sand grained, moderate porosity,
trace of phosphate, poor to moderately consolidated
10/26/99 1110 1120 Limestone {70%), yellowish gray (5 Y 8/1), fine sand grained, moderate

porosity, trace of phosphate, poor to moderately consolidated; dolomite {(30%),
dark yellowish brown (10 YR 4/2), low porosity, well consclidated

10/26/99 1120 1130 Same as above

10/26/99 1130 1140 Same as above

10/26/99 1140 1150 Limestone, yellowish gray {5 Y 8/1}, fine sand grained, moderate porosity,
trace of phosphate, poorly consolidated

10/26/99 1150 1160 Same as above

10/26/99 1160 1170 Same as above

10/26/99 1170 1180 Limestone, yellowish gray (5 Y 7/2), recrystallized, low porosity, well
consolidated

10/26/39 1180 1180 Same as above

10/26/99 1190 1200 Limestone (90%), yellowish gray (5 Y 7/2), fine sand grained, low porosity,

moderately consolidated; dolomite (10%), dark yellowish brown (10 YR 4/2),
low porosity, well consolidated

10/26/99 1200 1210 Same as above

11/18/99 1210 1220 No sample

11/18/99 1220 1230 No sample

11/18/99 1230 1240 Limestone, very pale orange (10 YR 8/2), silt to fine sand grained with frequent
larger sized shell fragments, moderate porosity, well consolidated

11/18/99 1240 1250 Same as above, except moderate ic high porosity

11/18/99 1250 1260 Same as above

11/18/99 1260 1270 Limestone, yellowish gray (5 Y 7/2), silt to very fine sand grained with abundant]

larger sized gastropod casts, frequent gastropod molds, moderate porosity,
well consolidated

11/18/99 1270 1280 Same as above
11/18/99 1280 1290 Same as above
11/18/99 1290 1300 Limestone, very pale orange (10 YR 8/2), skeletal fragments range in size from

fine to coarse sand, sparry cement, frequent foraminifera, moderate porosity,
poor to moderately consolidated

11/18/99 1300 1310 Same as above, except poorly consolidated

11/18/99 1310 1320 Limestone, very pale orange (10 YR 8/2), silt sized grains with occasional
foraminifera and shell fragments, low to high porosity, poor to moderately
consolidated

11/18/99 1320 1330 Same as above

11/18/99 1330 1340 Same as above

11/18/29 1340 1350 Same as above

11/18/99 1350 1360 Same as above

11/18/99 1360 1370 Same as above

11/18/99 1370 1380 Same as above

11/18/99 1380 1390 Same as above

11/18/99 1390 1400 Same as above

11/18/99 1400 1410 Same as above

11/18/99 1410 1420 Same as above

11/18/99 1420 1430 - Same as above, except moderately consolidated

11/18/99 1430 1440 Micritic Limestone, very pale orange (10 YR 8/2), occasional shell fragment,

low to moderate porosity, poor to moderately consolidated

11/18/99 1440 1450 Same as above
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer’s Description
10/22/99 330 340 Limestone, yellowish gray {5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidated
10/22/99 340 350 Limestone (80%), yellowish gray (56 Y 8/1}, fine sand to medium sand grained,

high porosity, poor to moderately consolidated; calcarecus sandstone (20%),
yellowish gray (5 Y 8/1), medium to coarse sand grained, high porosity, trace of
phosphate, poorly consolidated

10/22/99 350 360 Limeslone, yellowish gray (5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidated

10/22/99 360 370 Sarme as above

10/22/99 370 380 Same as above

10/22/99 380 390 Same as above

10/22/99 390 400 Same as above

10/22/99 400 410 Same as above

10/22/99 410 420 Same as above

10/22/99 420 430 Same as above

10/22/99 430 440 Same as above .

10/22/39 440 450 Limestone, yellowish gray (5 Y 7/2), medium sand grained, moderate to high
porosity, trace of phosphate and clay, poorly consolidated

10/22/99 450 460 Same as above

10/22/93 460 470 Same as above

10/22/99 470 480 Same as above

10/22/99 480 490 Same as above

10/22/99 490 500 Same as above

10/23/99 500 510 Same as above

10/23/99 510 520 Same as above .

10/23/22 520 530 Limestone, yellowish gray (5 Y 7/2), medium sand grained, mederate to high
porosity, trace of phosphate, about 5% clay, poorly consolidated

10/23/99 530 540 Same as above

10/23/92 540 550 Limestone, yellowish gray (& Y 7/2), medium sand grained, high porosity, trace
of phosphate, poorly consolidated

10/23/99 550 560 Same as above

10/23/99 560 570 Same as above

10/23/99 570 580 Limestone, yellowish gray {5 Y 7/2), medium sand grained, high porosity, trace
of phosphate, poorly consolidated

10/23/99 580 590 Same as above

10/23/99 590 600 Limestone, yellowish gray (5 Y 7/2), medium sand grained, high porosity, trace

N of phosphate and clay, poorly consolidated

10/23/28 600 610 Limestone, yellowish gray (5 Y 7/2),fine sand grained, high porosity, trace of
phosphate, poorly consolidated

10/23/99 610 620 Same as above

10/23/99 620 630 Same as above

10/23/99 630 640 Same as above

10/23/99 640 650 Same as above

10/23/99 650 660 Same as above

10/23/9% 660 670 Same as above

10/23/99 670 680 Same as above

10/23/99 680 690 Same as above

10/23/99 630 700 Limestone, yellowish gray (5 Y 7/2), fine sand grained, moderate porosity,
slight trace of phosphate, poor 1o moderately consolidated

10/23/99 700 710 Same as above
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer’s Description

10/23/99 710 720 Same as above

10/23/99 720 730 Same as above

10/23/99 730 740 Same as above

10/23/99 740 750 Same as above

10/23/99 750 760 Limestone, yellowish gray (5 Y 7/2), fine sand grained, moderate porosity,
slight trace of phosphate, poor to moderately consolidated

10/23/99 760 770 Limestone, yellowish gray (5 Y 7/2), fine sand grained, moderate porosity,
slight trace of phosphate, poor to moderately consolidated

10/23/99 770 780 Same as above

10/23/99 780 790 Same as above

10/23/99 790 800 Same as above

10/23/99 800 810 Same as above

10/23/99 810 820 Same as above

10/23/99 820 830 Same as above

10/23/99 830 840 Same as above

10/23/99 840 850 Limestone, pinkish gray (5 YR 8/1), fine sand to medium sand grained,
moderate porosity, well consolidated

10/23/99 850 860 Same as above

10/23/99 860 870 Same as above

10/23/99 870 880 Limestone, yellowish gray (5 Y 7/2), fine sand to medium sand grained,
moderate porosity, trace of phosphate, poor to moderately consolidated

10/23/99 880 890 Same as above

10/23/59 890 900 Same as above

10/23/99 800 910 Same as above

10/23/99 510 920 Same as above

10/23/99 920 930 Same as above

10/23/99 930 940 Limestone, ofive gray {5 ¥ 4/1), fine sand to coarse sand grained, 20%
phosphate, poorly consolidated

10/23/99 940 950 Same as above

10/23/99 950 960 Same as above

10/23/99 960 970 Limestone, olive gray (5 Y 4/1}, fine sand grained, moderate porosity, 5%
phosphate, poor to moderately consolidated

10/23/99 970 980 Same as above

10/23/99 980 990 Limestone, olive gray (5 Y 4/1), fine sand to coarse sand grainaed, moderate to
high porosity, 15% phosphate, poor to moderately consolidated

10/23/99 990 1000 Same as above

10/23/99 1000 1010 Same as above

10/26/99 1010 1020 Same as above

10/26/99 1020 1030 Limestone, light olive gray (5§ Y 5/2), fine sand grained, moderate porosity,
trace of phosphate, poor to moderately consolidated

10/26/99 1030 1040 Same as above

10/26/99 1040 1050 Limestone, yellowish gray (5 Y 7/2), recrystallized, fow porosity, slight trace of
phosphate, well consolidated

10/26/99 1050 1060 Limestone, yellowish gray (5 Y 8/1), fine sand grained, moderate porosity,
trace of phosphate, poor to moderately consolidated

10/26/99 1060 1070 Same as above

10/26/99 1070 1080 Same as above

10/26/99 1080 1090 Same as above

10/26/99 1080 1100 Limestone, yellowish gray (5 Y 7/2), recrystallized, low porosity, well

consolidated
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer’s Description

11/18/99 1450 1460 Same as above

11/18/99 1460 1470 Same as above

11/18/99 1470 1480 Limestone, yellowish gray (5 Y 7/2), fine to medium sand grained, frequent
foraminifera, moderate porosity, poorly consclidated

11/18/99 1480 1490 Same as above

11/18/39 1490 1500 Limestone, very pale orange (10 YR 8/2), fine to medium sand grained,
frequent foraminifera, moderate porosity, well consolidated

11/18/99 1500 1510 Micritic Limestone, pinkish gray (5 YR 8/1), cccasional fossil mold, low
porosity, well consolidated

11/18/99 1510 1520 Same as above

11/18/99 1520 1530 Limestone, very pale orange {10 YR 8/2), fine tc medium sand grained,
abundant foraminifera, moderate porosity, poorly consolidated

11/18/99 1530 1540 Same as above

11/18/99 1540 1550 Limestone, very light gray (N 6), fine to medium sand grained, frequent
foraminfera, moderate porosity, poorly consolidated

11/18/99 1550 1560 Same as above, except moderately consolidated

11/18/99 1560 15670 Recrystallized Limestone, light gray (N 7), abundant medium sand grain sized
planktonic foraminfera, low porosity, well consolidated

11/18/99 1570 1580 Recrystallized Limestone (50%), light gray (N-7}, abundant medium sand grain

sized planktonic foraminfera, low porosity, well consolidated; limestone (50%),
pinkish gray (5 YR 8/1), fine to medium sand grained, abundant foraminfera,
moderate porosity, poor to moderately consolidated

11/18/99 1580 1580 Limestone, very pale orange (10 YR 8/2), fine sand grained, moderate
porosity, moderately consolidated

11/18/99 1590 1600 Limestone, pinkish gray {5 YR 8/1), fine sand grained, moderate to high
porosity, well consolidated

11/18/99 1600 1610 Limestone, very pale orange {10 YR 8/2), fine to medium sand grained with
larger foraminifera, moderate porosity, poorly consolidated

11/18/99 1610 1620 Same as above, except moderately consolidated

11/18/99 1620 1630 Limestone, very pale orange (10 YR 8/2), fine to medium sand grained with
larger foraminifera, moderate porosity, poorly consolidated

11/18/99 1630 1640 Limestone 60%), very pale orange (10 YR 8/2), fine to medium sand grained

with larger foraminifera, moderate porosity, poorly consolidated; limestone
(40%), light olive gray (5 Y 6/1), medium sand grained, high porosity, well
consolidated

11/18/99 1640 1850 Same as above

11/18/99 1650 1660 Same as above

11/18/99 1660 1670 Same as above

11/18/99 1670 1680 Limestone, very pale orange (10 YR 8/2), fine sand grained, moderate
porosity, moderately consolidated

11/18/99 1680 1690 Same as above

11/18/99 1690 1700 Same as above

11/19/99 1700 1710 Same as above

11/19/99 1710 1720 Same as above

11/19/99 1720 1730 Limestone, very pale orange {10 YR 8/2), fine sand grained, moderate
porosity, moderately to well consolidated

11/19/99 1730 1740 Same as above

11/19/99 1740 1750 Same as above

11/19/99 1750 1760 Same as above

11/19/99 1760 1770 Same as above
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer’s Description

11/19/99 1770 1780 Same as above

11/19/99 1780 1790 Limestone, very pale orange (10 YR 8/2), fine sand grained, moderate
porosity, moderately consolidated

11/19/99 1790 1800 Same as above

11/19/99 1800 1810 Limestone, very pale orange (10 YR 8/2), fine sand grained, low to moderate
porosity, moderately consolidated

11/19/99 1810 1820 Same as above

11/19/99 1820 1830 Limestone, very pale orange (10 YR 8/2), fine sand grained, low to moderate
porosity, well consolidated

11/19/99 1830 1840 Same as above -

11/19/99 1840 1850 Same as above, except moderately consolidated

11/19/99 1850 1860 Limestone, very pale orange {10 YR 8/2), fine sand grained, moderate
porosity, poorly consolidated

11/19/99 1860 1870 Same as above

11/19/99 1870 1880 Same as above

11/19/99 1880 1830 Limestone (80%), very pale orange (10 YR 8/2), fine sand grained, moderate
porosity, pootly consolidated; micritic limestone (20%), pinkish gray (5 YR
8/1), low to moderate porosity '

11/19/99 1890 1900 Same as above, except decrease micrilic limestone to 10%

11/19/99 1900 1910 Limestone, pinkish gray (5 YR 8/1), fine sand grained, moderate to high
porosity, moderately consolidated

11/19/99 1910 1920 Same as above

11/20/99 1920 1930 Same as above

11/21/99 1930 1940 Same as above

11/21/99 1940 1950 Same as above

11/22/99 1950 1960 Same as above

11/22/99 1960 1970 Same as above

11/23/99 1970 1980 Same as above

11/23/99 1980 1990 Same as above

11/23/99 1990 2000 Same as above

11/23/99 2000 2010 Limestone (90%), pinkish gray (5 YR 8/1), fine sand grained, moderate to high
porosity, well consolidated; micritic limestone (10%), pinkish gray (5 YR 8/1},
low porosity, well consolidated

11/23/99 2010 2020 Same as above, except increase micritic limestone to 20%

11/23/99 2020 2030 Same as above

11/23/99 2030 2040 Same as above

11/29/99 2040 2050 Micritic Limestone, pinkish gray (5 YR 8/1), cccasional foraminifera mold, low
porosity, well consolidated

11/29/99 2050 2060 Limestone, pinkish gray (5 YR 8/1), fine sand grained, moderate to high
porosity, moderately consolidated

11/29/99 2060 2070 Same as above

11/29/99 2070 2080 Same as above, except well consclidated

11/29/99 2080 2090 Limestone, pinkish gray (5 YR 8/1), fine sand grained, moderate to high
porosity, moderately consolidated

11/29/99 2090 2100 Same as above

11/29/99 2100 2110 Same as above .

11/29/99 2110 2120 Limestone, pinkish gray (5 YR 8/1), fine sand grained, moderate to high
porosity, poorly consolidated

11/29/99 2120 2130 Same as above
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

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

11/29/99 2130 2140 Limestone (60%), pinkish gray (5 YR 8/1), fine to medium sand grained, high
porosity, well consolidated; limestone (40%), medium gray (N 5), moderate
perosity, well consolidated

11/29/99 2140 2150 Limestone, light olive gray (5 Y 5/2), medium sand grained, abundant
foraminifera, moderate to high porosity, moderately consofidated
11/29/99 2150 2160 Limestone (60%j), pinkish gray (5 YR 8/1}, fine to medium sand grained, high

porosity, well consolidated; dolomitic limestone (40%), medium gray (N 5),
moderate porosity, well consolidated

11/29/99 2160 2170 Limestone, pinkish gray (5 YR 8/1)}, fine sand grained, moderate porosity,
moderately consolidated

11/29/99 2170 2180 Same as above

11/29/99 2180 2190 Same as above

11/29/99 2190 2200 Same as above

11/30/99 2200 2210 Limestone {70%), pinkish gray (5 YR 8/1), fine sand grained, moderate

porosity, moderately consolidated; recrystallized limestone (30%)}), light gray (N
7), very fine grained, very low porosity, well consolidated

11/30/99 2210 2220 Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained, moderate
porosity, moderately consolidated

11/30/99 2220 2230 Limestone, pinkish gray (5 YR 8/1}, fine sand grained, low to moderate
porosity, moderately consofidated '

11/30/99 2230 2240 Limestone (80%}), pinkish gray (5 YR 8/1}, fine sand grained, low to moderate

porosity, moderately consolidated; micritic limestone (20%), light olive gray {5
Y 6/1), very low porosity, well consolidated

11/30/99 2240 2250 Limestone, pinkish gray (& YR 8/1), fine to medium sand grained, moderate
porosity, moderately consolidated

11/30/99 2250 2260 Same as above

11/30/99 2260 2270 Same as above

11/30/99 2270 2280 Same as above

11/30/99 2280 2290 Same as above

11/30/99 2290 2300 Limestone, pinkish gray (5 YR 8/1), fine sand grained, low to moderate
porosity, moderately to well consolidated

12/1/99 2300 2310 Same as above

12/1/99 2310 2320 Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained, high porosity,
poorly consolidated

12/1/99 2320 2330 Same as above

12/1/99 2330 2340 Same as above

12/1/99 2340 2350 Limestone (80%), pinkish gray (5 YR 8/1), fine to medium sand grained, high

porosity, pootly consofidated; micritic limestone (20%), pinkish gray (5 YR 8/1),
low porosity, well consolidated

12/1/99 2350 2360 Limestone, pinkish gray (5 YR 8/1), medium sand grained, high porosity, poorly|
consolidated

12/1/99 2360 2370 Same as above

12/1/99 2370 2380 Limestone, pinkish gray (5 YR 8/1), fine sand grained, high porosity, well
consolidated

12/1/39 2380 2390 Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained, high parosity,
well to poorly consolidated

12/2/99 2390 2400 Limestone, pinkish gray {5 YR 8/1), fine to medium sand grained, high porosily,
pooriy consolidated

12/2/99 2400 2410 Micritic Limestone, white (N 9), low porosity, well consolidated

12/2/99 2410 2420 Same as above
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Richard A. Heyman Wastewater Treatment Plant

City of Key West, Florida
Exploratory Well EW-1
Lithologic Description
Depth (ft. bpl)
Date From To Observer’s Description
12/3/99 2420 2430 Micritic Limestone, medium light gray (N 6}, low porosity, well consclidated
12/3/99 2430 2440 Limestone (60%}, pinkish gray (5 YR 8/1), medium sand grained, high porosity,

poorly consolidated; micritic limestone (40%), medium light gray (N 6}, low
porosity, well consolidated

12/3/99 2440 2450 Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained, high porosity,
poorly consolidated

12/3/99 2450 2460 Same as above

12/3/99 2460 2470 Same as above

12/3/99 2470 2480 Same as above

12/11/99 2480 2490 Same as above

12/11/99 2490 2500 Same as above

12/11/99 2500 2510 Same as above

12/11/99 2510 2520 Limestone (90%), pinkish gray (5 YR 8/1), fine to medium sand grained, high

porosity, poorly consolidated; micritic limestone (10%), low porosity, well
consolidated

12/11/99 2520 2530 Same as above
12/12/99 2530 2540 Same as above, except increase micritic limestone to 30%
12/12/99 2540 2550 Micritic Limestone {60%), pinkish gray (5 YR 8/1), low porosity, well

consolidated; limestone (40%), pinkish gray (5 YR 8/1), medium sand grained,
high porosity, moderately consolidated

12/12/99 2550 2560 Limestone, pinkish gray (5 YR 8/1}, fine to medium sand grained, high porosity,
poorly consolidated

12/12/99 2560 2570 Same as above

12/12/99 2570 2580 Same as above

12/12/99 2580 2590 Same as above

12/12/99 2590 2600 Same as above

12/12/99 2600 2610 Limestone, pinkish gray (5 YR 8/1}, fine to medium sand grained, moderate
porosity, poorly consolidated

12/12/99 2610 2620 Same as above

12/12/99 2620 2630 Same as above

12/12/99 2630 2640 Same as above

12/12/99 2640 2650 Same as above

12/12/99 2650 2660 Same as above

12/12/99 2660 2670 Same as above

12/12/99 2670 2680 Same as above

12/12/99 2680 2690 Same as above

12/12/99 2690 2700 Same as above

12/12/99 2700 2710 Same as above

12/12/99 2710 2720 Same as above

12/12/99 2720 2730 Same as above

12/12/99 2730 2740 Same as above

12/12/99 2740 2750 Same as above

12/12/99 2750 2760 Dolomite {90%}, dark yellowish brown (10 YR 4/2), microcrystalline to medium

sand grained, low to high porosity, moderately to well consolidated; limestone
(10%), pinkish gray {5 YR 8/1), fine to medium sand grained, moderate
porosity, moderately consclidated

12/13/39 2760 2770 Dolomite, dark yellowish brown (10 YR 4/2), microcrystalline, low porosity, well
consolidated

12/14/99 2770 2780 Same as above

12/14/99 2780 2790 Same as above

Page 8




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

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

12/14/99 2790 2800 Dolomite (90%j}, dark yellowish brown (10 YR 4/2), medium sand grained,
sucrosic, high porosity, well consolidated, brittle; limestone (10%), white (N 9),
fine sand grained, low porosity, moderately consolidated

12/14/99 2800 2810 Same as above, except 50% dolomite and 50% limestone

12/14/99 2810 2820 Dolomite, dark yellowish brown (10 YR 4/2), microcrystalline, low porosity, well
consolidated

12/14/99 2820 2830 Same as above

12/14/99 2830 2840 Same as above

12/14/99 2840 2850 Same as above

12/14/99 2850 2860 Same as above

12/14/99 2860 2870 Dolomite (80%), dark yellowish brown (10 YR 4/2) to dusky yellowish brown

(10 YR 2/2}, microcrystaliine, low porosity, well consolidated; dolomite (10%),
pale yellowish brown (10 YR 6/2}, medium sand grained, sucrosic, high
porosity, well consolidated

12/14/99 2870 2880 Dolomite, dark yellowish brown (10 YR 4/2), microcrystalline, low porosity, well
consolidated
12/14/99 2880 2890 Dolomite (60%), dark yellowish brown (10 YR 4/2) to dusky yellowish brown

(10 YR 2/2), microcrystaliine, low porosity, well consolidated; dolomite (40%),
pale yellowish brown (10 YR 6/2), medium sand grained, sucrosic, high
porosity, well consolidated

12/14/99 2880 2900 Dolomite, dark yellowish brown (10 YR 4/2), microcrystalline, low porosity, well
consolidated
12/14/99 2900 2910 Dolomite (60%), pale yellowish brown (10 YR 6/2), medium sand grained,

sucrosic, high porosity, well consolidated; dolomite, dark yellowish brown (10
YR 4/2), microcrystalline, low vugular porosity, well consolidated

12/14/99 2910 2920 Same as above

12/14/99 2920 2930 Dofomite, dark yellowish brown (10 YR 4/2), microcrystalline, low porosity, well
consolidated

12/14/99 2930 2940 Same as above

12/14/99 2940 2950 Same as above

12/14/99 2950 2960 Same as above

12/14/99 2960 2970 Dolomite, pale vellowish brown (10 YR 6/2}, medium sand grained, sucrosic,
high porosity, well consolidated

12/15/98 2970 2980 Dolomite, dark yellowish brown (10 YR 4/2), microcrystalline, moderate vugular
porosity, well consolidated

12/15/99 2980 2990 Same as above

12/15/99 2930 3000 Same as above

ft. bpl = feet below pad level
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Richard A. Heyman Wastewater Treatment Plant

City of Key West, Florida
Dual-Z.one Monitor Well DZ-1
Lithologic Description
Depth (fi. bpl)
Date From To Observer’s Description
2/14/00 0 10 Oolitic Limestone, white (N 9), medium sand grained, very low porosity, well
: consolidated

2M14/00 10 20 Same as above

2/14/00 20 30 Same as above

2/14/00 30 40 Same as above

2/14/00 40 50 Skeletal Limestone {(60%]), white (N 8), medium sand to coarse sand grained,
moderate to high porosity, well consolidated; recrystallized skeletal limestone
{(40%}), light gray (N 7), medium sand to coarse sand grained, low porosity, well
consolidated

214/00 50 60 Same as above, increase recrystallized skeletal limestone to 80%

2/14/00 60 70 Limestone, white (N 9), fine sand grained, high porosity, moderately
consolidated

2114/00 70 80 Same as above, with recrystallized lime mudstone (50%), low porosity, well
consolidated

2/15/00 80 90 Limestone, white (N 9}, fine sand grained, high porosity, moderately
consolidated

2/15/00 90 100 Same as above

2/15/00 100 110 Same as above

2/15/00 110 120 Limestone, white (N 9}, fine sand grained, trace of phosphate, moderate
porosity, moderately consolidated

2/15/00 120 130 Same as above

2/15/00 130 140 Same as above

2/15/00 140 150 Same as above

2/15/00 150 160 Same as above

2/15/00 160 170 Same as above, except high porosity

2/15/00 170 180 Limesteone, yellowish gray (5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consclidated

2/15/00 180 190 Same as above

2/15/00 190 200 Same as ahove, with skeletal limestone (10%), white, medium sand to coarse
sand grained, moderate porosity, moderately consclidated

2/15/00 200 210 Limestone, yellowish gray {5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidgated

2/16/00 210 220 Limestone, pinkish gray {5 YR 8/1), fine sand to medium sand grained, high
porosity, well consolidated

2/16/00 220 230 Same as above

2/16/00 230 240 Limestone, yellowish gray (5 Y 8/1),mediurn sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidated

2/16/00 240 250 Same as above

2/16/00 250 280 Same as above

2/18/00 260 270 Limestone, pinkish gray (5 YR 8/1), fine sand to medium sand grained, high
porosity, well consolidated

2/16/00 270 280 Same as above

2/16/00 280 290 Same as above

2116/00 290 300 Same as above

2/16/00 300 310 Same as above

2/16/00 310 320 Same as above

2/19/00 320 330 Same as above, except moderately consolidated

2/19/00 330 340 Limestone, yellowish gray (5 Y 8/1),medium sand to coarse sand grained, high

poresity, trace of phosphate, poorly consolidated
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Dual-Zone Monitor Well DZ-1

Lithologic Description
Depth (it. bpl}
Date From To Observer’s Description
2/19/00 340 350 Limestone (80%), yellowish gray {5 Y 8/1), fine sand to medium sand grained,

high porosity, poor to moderately consolidated; calcareous sandstone (20%), l
yellowish gray (5 Y 8/1), medium to coarse sand grained, high porosity, trace 0
phosphate, poorly consolidated

2/19/00 350 360 Limestone, yellowish gray (5 Y 8/1),medium sand to coarse sand grained, high
porosity, trace of phosphate, poorly consolidated

2/19/00 360 370 Same as above

2/19/00 370 380 Same as above

2/19/00 380 390 Same as above

2/19/00 390 400 Same as above

2/19/00 400 410 Sarmne as above

2/19/00 410 420 Same as above

2/19/00 420 430 Same as above

2/19/00 430 440 Same as above

2/19/00 440 450 Limestone, yellowish gray (5 Y 7/2}, medium sand grained, moderate to high
porosity, trace of phosphate and clay, poorly consolidated

2/19/00 450 460 Same as above

2/19/00 460 470 Same as above

2/19/00 470 480 Same as above

2/19/00 480 490 Same as above

2/19/00 490 500 Same as above

2/19/00 500 510 Same as above

2/19/00 510 520 Same as above

2/19/00 520 530 Limestone, yellowish gray (5 Y 7/2), medium sand grained, moderate to high
porosity, trace of phosphate, about 5% clay, poorly consolidated

2/19/00 530 540 Same as above

2/19/00 540 550 Limestone, yellowish gray (5.Y 7/2), medium sand grained, high porosity, trace
of phosphate, poorly consolidated

2/19/00 550 560 Same as above

2/18/00 5860 570 Same as above

2/19/00 570 580 Limestone, yellowish gray (5 Y 7/2), medium sand grained, high porosity, trace
of phosphate, poorly consclidated

2/18/00 580 590 Same as above

2/19/00 590 600 Limestone, yellowish gray (5 Y 7/2), medium sand grained, high porosity, trace
of phosphate and clay, poorly consolidated

2/19/00 600 610 Limestone, yellowish gray (5 Y 7/2),fine sand grained, high porosity, trace of
phosphate, poorly consolidated

2/19/00 610 620 Same as above

2/19/00 620 630 Same as above

2/18/00 630 640 Same as above

2/19/00 640 650 Same as above

2/19/00 650 660 Same as above

2/19/00 660 670 Same as above

2/19/00 670 680 Same as above

2/19/00 680 690 Limestone {60%), yellowish gray {5 Y 7/2) fine sand grained, high porosity,

trace of phosphate, poorly consolidated; limestone (40%), yellowish gray (5 Y
7/2), fine sand grained, moderate porosity, slight trace of phosphate, poor to
moderately consolidated

2/19/00 690 700 Limestone, yellowish gray {5 Y 7/2), fine sand grained, moderate porosity,
slight trace of phosphate, poor to moderately consolidated
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Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Dual-Zone Monitor Well DZ-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer’s Description

2/19/00 700 710 Same as above

2/19/00 710 720 Same as above

2/19/00 720 730 Same as above

2/19/00 730 740 Same as above

2/19/00 740 750 Sarne as above

2/28/00 750 760 Limestone, yellowish gray (5 Y 7/2}, fine sand grained, moderate porosity,
slight trace of phosphate, poor to moderately consolidated

2/28/00 760 770 Limestone, yellowish gray (5 Y 7/2), fine sand grained, moderate porosity,
slight trace of phosphate, poor to moderately consolidated

2/28/00 770 780 Same as above

2/28/00 780 790 Same as above

2/28/00 790 800 Same as above

2/28/00 800 810 Same as above

2/28/00 810 820 Same as above

2/28/00 820 830 Same as above

2/28/00 830 840 Same as above

2/28/00 840 850 Limestone, pinkish gray (5 YR 8/1), fine sand to medium sand grained,
moderate porosity, well consolidated

2/28/00 850 860 Same as above

2/28/00 860 870 Same as above

2/28/00 870 880 Limestone, yellowish gray (5 Y 7/2), fine sand to medium sand grained,
moderate porosity, trace of phosphate, poor to moderately consolidated

2/28/00 880 890 Same as above

2/28/00 890 900 Same as above

2/28/00 900 910 Same as above

2/28/00 910 520 Same as above

2/29/00 920 930 Same as above

2/28/00 930 940 Limestone, olive gray (5 Y 4/1), fine sand to coarse sand grained, 20%
phosphate, poorly consolidated

2/29/00 940 950 Same as above

2/29/00 950 960 Same as above

2/29/00 960 970 Limestone, olive gray (5 Y 4/1), fine sand grained, moderate porosity, 5%
phosphate, poor to moderately consolidated

2/29/00 970 980 Same as above

2/29/00 980 990 Limestone, olive gray (5 Y 4/1), fine sand to coarse sand grained, moderate to
high porosity, 15% phosphate, poor to moderately consolidated

2/29/00 990 1000 Same as above

2/29/00 1000 1010 Same as above

2/28/00 1010 1020 Same as above

2/29/00 1020 1030 Limestone, light olive gray (5 Y 5/2), fine sand grained, moderate porosity,
trace of phosphate, poor to moderately consolidated

2/29/00 1030 1040 Same as above

2/29/00 1040 1050 Limestone, yellowish gray (5 Y 7/2), recrystallized, low porosity, slight trace of
phosphate, well consolidated

2/29/00 1050 1060 Limestone, yellowish gray (5 Y 8/1), fine sand grained, moderate porosity,
trace of phosphate, poor to moderately consclidated

2/29/00 1060 1070 Same as above

2/29/00 1070 1080 Same as above

2/29/00 1080 1090 Same as above

Page 3




Richard A. Heyman Wastewater Treatment Plant

City of Key West, Florida
Dual-Zone Menitor Well DZ-1
Lithologic Description
Depth (ft. bpl)
Date From To Observer’s Description
2/29/00 1090 1100 Limestone, yellowish gray (5 Y 7/2), recrystallized, low porosity, well
consolidated
2/20/00 1100 1110 Limestone, yellowish gray (5 Y 8/1}, fine sand grained, moderate porosity,
trace of phosphate, poor to moderately consolidated
2/28/00 1110 1120 Limestone (70%), yellowish gray (5 Y 8/1}, fine sand grained, moderate

porosity, trace of phosphate, poor to moderately consolidated; dolomite (30%),
dark yellowish brown (10 YR 4/2), low porosity, well consolidated

2/29/00 1120 1130 Same as above

2/29/00 1130 1140 Same as above

2/29/00 1140 1150 Limestone, yellowish gray (5 Y 8/1), fine sand grained, moderate porosity,
trace of phosphate, poorly consolidated

2/29/00 1150 1160 Same as above

2/29/00 1160 1170 Same as above

2/29/00 1170 1180 Limestone, yellowish gray (5 Y 7/2), recrystallized, low porosity, well
consolidated

2/29/00 1180 1190 Same as above

2/29/00 1190 1200 Limestone (90%), yellowish gray {5 Y 7/2), fine sand grained, low porosity,

moderately consolidated; dolomite (10%), dark yellowish brown (10 YR 4/2),
low porosity, welt consolidated

2/29/00 1200 1210 Same as above

2/29/00 1210 1220 Same as above

2/29/00 1220 1230 Same as above

2/29/00 1230 1240 Limestone, very pale orange (10 YR 8/2), silt to fine sand grained with frequent

larger sized shell fragments, moderate porosity, well consolidated

2/29/00 1240 1250 Same as above, except moderate to high porosity

2/29/00 1250 1260 Same as above

2/29/00 1260 1270 Limestone, yellowish gray (5 Y 7/2}, silt to very fine sand grained with abundan{

larger sized gastropod casts, frequent gastropod molds, moderate porosity,
well consolidated '

2/29/00 1270 1280 Same as above
2/29/00 1280 1290 Same as above
2/29/00 1290 1300 Limestone, very pale crange (10 YR 8/2), skeletal fragments range in size from

fine to coarse sand, sparry cement, frequent foraminifera, moderate porosity,
poor to moderately consolidated

2/29/00 1300 1310 Same as above, except poorly consolidated

2/29/00 1310 1320 Limestone, very pale orange (10 YR 8/2), silt sized grains with occasional
foraminifera and shell fragments, low to high porosity, poor to moderately
consolidated

2/29/00 1320 1330 Same as above
2/29/00 1330 1340 Same as above
2/29/00 1340 1350 Same as above
2/29/00 1350 1360 Same as above
2/29/00 1360 1370 Same as above
2/29/Q0 1370 1380 Same as above
2/29/00 1380 1390 Same as above
2/29/00 1390 1400 Same as above

ft. bpl = feet helow pad level
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Surficial Monitor Well Water Quality Data




Project: Key West Wastewater Treatment Plant Injection Well System
Surficial Monitor Well Water Quality Data
Southeast Pad Monitor Well
Depth
Time to Water | Conductivity | Chloride | Temperature pH Sampled

Date (hours} | (fi-btoc) { (umhos/cm) | (mg/L) | (degreesC) (5.U) Remarks By
10/6/99 1050 6.10 39,000 16,360 28 8 Initial sampling before drilling begins. D. McNabb
10/12/99 1660 4.80 25,500 18,260 25 8 D. Schuman
10/21/99 1458 577 22,800 14,300 23.5 7 M. Schilling
10/28/99 1415 3.68 37,250 16,360 24 7 M. Schilling
11/3/99 1420 5.85 39,000 15,720 25 7 D. McNabb
11/11/99 2322 4.90 48,100 19,000 25 7 C. Weeden
11/18/99 1544 5.31 44,000 16,400 25 7 M. Schilling
11/24/99 0807 595 39,000 16,560 23 7 M. Schilling
11/30/99 1735 5.20 45,000 19,800 23 7 D. McNabb
12/7/99 1010 5.60 44,000 19,000 24 7 M. Schilling
12/15/99 1315 5.81 43,500 19,280 24 7 M. Schilling
12/17/99 0810 5.90 45,000 20,800 24 7 M. Schilling
12/30/99 2240 6.12 47,000 21,040 24 7 D. McNabb

1/6/00 0859 6.19 48,000 21,280 25 7 M. Schilling
1/15/00 1022 6.29 48,000 18,000 25 7 M. Schilling
1/25/00 , 1018 6.23 51,000 19,200 24 7 M. Schilling
2/3/00 0931 6.08 50,000 18,400 25 7 M. Schilling
2/4/00 1410 6.23 50,250 18,880 25 7 M. Schilling
2/14/00 0821 5.89 56,000 20,240 24 7 M. Schilling
2/24/00 0747 6.52 46,000 18,560 23 7 M. Schilling

3/2/00 0920 6.09 43,000 19,360 20 7 M. Schilling

3/9/00 0749 6.20 46,000 18,880 21 7 M. Schilling
3/16/00 0905 6.66 44,000 19,280 23 7 Last sample, construction complete. D. McNabb
fi-btoc:  feet below top of casing

umhos/cm: micromhos per centimeter
mg/l:  milligrams per liter
C Celsius
S.U.: standard units
TOC:  Top of Casing

file: P:\projects\water\fiw 18996 mw\Pmws.xls




Project: Key West Wastewater Treatment Plant Injection Well System

Surficial Monitor Well Water Quality Data
Southwest Pad Monitor Well

Depth
Time to Water | Conductivity | Chloride | Temperature pH Sampled

Date {hours) | (ft-btoc) | (umhos/cm) {mg/L) (degrees C) (8.U.) Remarks By
10/6/99 1045 6.10 40,500 17,880 28 8 Initial sampling before drilling begins. D. McNabb
10/12/99 1615 6.30 22,000 14,070 25 8 D. Schuman
10/21/99 1500 6.58 23,500 13,600 26 7 M. Schilling
10/28/99 1425 6.43 39,750 13,860 25 7 M. Schilling
11/3/99 1430 6.70 40,000 16,080 25 7 D. McNabb
11/11/99 2351 59 47,900 15,680 25 7 C. Weeden
11/18/99 1542 6.23 47,000 19,600 25 7 M. Schilling
11/24/99 0807 6.82 38,000 13,760 24 7 M. Schilling
11/30/99 1745 6.20 42,000 18,560 23 7 D. McNabb
12/1199 1020 6.67 44,000 19,600 24 7 M. Schilling
12/15/99 1310 6.54 44,500 19,360 24 7 M. Schilling
12/17/99 0815 6.63 44,500 20,360 24 7 M. Schilling
12/30/99 2245 7.04 45,000 21,000 24 7 D. McNabb

1/6/00 0900 7.15 41,000 19,240 25 7 M. Schilling
1/15/00 1024 7.04 43,500 15,680 25 7 M. Schilling
1/25/00 ¢ 1020 7.10 39,500 14,800 24 7 M. Schilling
2/3/00 0932 7.01 40,500 15,200 25 7 M. Schilling
2/4/00 1411 7.00 42,000 15,200 24 7 M. Schilling
2/14/00 0820 6.82 49,000 17,440 25 7 M. Schilling
2124100 0748 7.33 40,500 16,400 24 7 M. Schilling
3/2/00 0921 7.09 36,500 15,360 20 7 M. Schilling
3/9/00 0751 7.09 47,000 18,560 22 7 M. Schilling
3/16/00 0915 7.21 43,000 15,280 23 7 Last sample, construction complete. D. McNabb

ft-btoc:  feet below top of casing
umhos/cm: micromhos per centimeter
mg/L:  milligrams per liter
C Celsius
S.U.: standard units
TOC:  Top of Casing

file: P\projectsiwater\flw 18996 mw\Pmws.x s




Project: Key West Wastewater Treatment Plant Injection Well System
Surficial Monitor Well Water Quality Data
North Pad Monitor Well
Depth
Time to Water | Conductivity | Chloride | Temperature pH Sampled

Date (hours) { (ft-btoc) | (umhos/cm) (mg/L) | (degrees C) (8.U) Remarks By
10/6/99 0755 5.30 30,250 11,780 28 8 Initial sampling before drilling begins. D. McNabb
10/12/99 1610 4,30 18,500 9,640 25 8 D. Schuman
10/21/99 1455 6.39 17,500 7,420 27 7 M. Schilling
10/28/99 1420 6.15 30,500 8,380 26 7 M. Schilling
11/3/99 1410 6.65 39,000 15,640 25 7 D. McNabb
11/11/99 2223 6.10 43,000 15.680 25 7 C. Weeden
11/18/99 1540 6.22 38,000 15,000 25 7 M. Schilling
11/24/99 0802 6.7] 25,200 9,360 23 7 M. Schilling
11/30/99 1740 6.25 33,000 12,560 23 7 D. McNabb
1277199 1005 6.29 41,000 16,280 24 7 M. Schilling
12/15/99 1305 6.62 36,000 14,380 24 7 M. Schilling
12/17/99 0805 6.67 38,000 16,280 24 7 M. Schilling
12/30/99 2235 6.95 45,000 16,320 24 7 D McNabb

1/6/00 0857 7.16 36,500 14,860 25 7 M. Schilling
1/15/00 1018 7.08 39,000 14,560 23 7 M. Schiiling
1/25/00 | . 1017 7.10 46,000 13,600 23 7 M. Schilling
2/3/00 © (929 7.01 38,000 14,000 24 7 M. Schilling
2/4/00 1408 7.02 38,500 14,200 24 7 M. Schilling
2/14/00 0823 6.79 38,500 14,960 25 7 M. Schilling
2/24/00 0745 7.26 33,000 14,720 23 7 M. Schilling
3/2/00 0919 7.09 36,000 15,280 20 7 M. Schilling
3/9/00 0748 7.06 34,500 14,960 22 7 M. Schilling
3/16/00 0910 7.19 38,000 14,960 23 7 Last sample, construction complete, D. McNabb
ft-btoc:  feet below top of casing

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

file: P:\projects\water\flw 18996 mw\Pmws.x1s




Project: Key West Wastewater Treatment Plant Injection Well System
Water Quazlity Data
Single Zone Monitor Well $Z-1
Depth
Time to Water | Conductivity | Chloride | Temperature pH Sampled
Date (hours) | (ft-btoc) | (umhosicm) (mg/ll) | (degrees C) (5.U.) Remarks By
10/5/99 0700 5.80 50,500 21,743 25 7.84  |Initial sampling before drilling begins. W. Dromgoole
10/12/99 1605 490 24,500 16,320 25 8 D. Schuman
16/21/99 1505 5.46 20,000 19,740 24 7 M. Schilling
10/28/99 1450 5.39 47,500 18,280 24 7 M. Schilling
11/3/99 1400 6.90 44,000 20,160 25 7 D. McNabb
11/11/99 2140 6.98 49,000 20,040 26 7 C. Weeden
11/18/99 1538 6.09 50,000 20,000 24 7 M. Schilling
11/24/99 0800 6.97 51,500 21,680 24 7 M. Schilling
11/30/59 1730 6.24 49,000 21,560 24 7 D. McNabb
1217199 1000 6.57 50,000 21,800 25 7 M. Schilling
12/15/59 1300 6.46 49,500 20,880 24 7 M. Schilling
12/17/99 0800 6.59 49,000 21,240 24 7 M. Schilling
12/30/99 2230 720 50,500 20,040 24 7 D. McNabb
1/6/G0 0855 7.23 51,500 21,800 24 7 M. Schilling
1/15/00 1015 7.43 55,000 19,200 22 7 M. Schiliing
1/25/00 1013 7.10 56,000 22,800 24 7 M. Schilling
2/3/00 0925 6.76 56,000 18,800 24 7 M. Schilling
2/4/00 1430 6.67 56,500 19,240 24 7 M. Schilling
2/14/00 0818 6.33 56,500 21,360 21 7 M. Schilling
2/24/00 0750 5.96 48,250 18,320 24 7 M. Schilling
3/2/00 0925 577 45,500 19,840 19 7 M. Schilling
3/9/00 0756 5.89 51,500 21,240 24 7 M. Schilling
3IN6H00 0920 6.54 46,000 19,200 23 7 Last sample, construction complete. D. McNabb
fi-broc:  feet below top of casing
umhos/cm: micromhos per centimeter
mg/L:  milligrams per liter
C: Celsius
S.u. standard units
TOC:  Top of Casing

file: P\projectsiwateniflw 18996 mw\Pmws.xls




11/29/99 2170
11/29/99 2200
11/30/99 2230
11/30/99 2260
11/30/99 2290
12/1/99 2310
12/1/99 2340
12/1/99 2370
12/2/99 2400
12/3/99 2430
12/3/99 2480
12/11/99 2490
12/11/9g 2520
12/12/99 2550
12/12/89 2580
12/12/99 2610
12/12/89 2640
12/14/99 2670
12/14/99 2700
12/14/99 2730
12/14/99 2760
12/14/99 2790
12/14/99 2820
12/14/99 2850
12/14/99 2880
12/14/99 2910
12/14/98 2940
12/14/99 2970
12/15/99 3000
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Richard A. Heyman Environmental Protection Facility
City of Key West, Florida

Exploratory Well EW-1

Pilot Hole Water Quality

42,000
42,000
43,000
42,500
42,000
47,500
45,000
45,000
46,000
46,500
47,000
47,000
48,500
49,500
49,500
49,000
48,000
46,000
46,000
45,000
45,000
48,000
48,000
46,000
46,000
48,000
48,000
48,000
47,000

20,920
20,680
21,280
20,760
20,760
22,000
20,800
22,400
19,200
18,400
21,200
21,440
21,040
20,160
19,760
20,480
19,480
18,640
19,760
20,160
20,880
20,320
19,760
20,960
21,360
22,000
20,160
19,920
21,760

22
21
20.5
21
21
20
20
20
20.5
21
21
21.5
215
22
22
22
225
20
19.5
20
20
20
20
20
20
20
20
20
22

No rmake-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.

ft. bpl = feet below pad level




APPENDIXI

Pilot Hole Water Quality




Date

2/27/00
2/27/00
2/28/00
2/28/00
2/28/00
2/28/00
2/28/00
2/28/00
2/28/00
2/29/00
2/29/00
2/29/00
2/28/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00
2/29/00

Bepth of Drill
Column (ft
bpl)
675
690
720
750
780
810
840
870
900
930
960
990
1020
1050
1080
1110
1140
1170
1200
1230
1260
1290
1320
1350
1380
1400

pH
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Richard A. Heyman Environmental Protection Facility
City of Key West, Florida

Conductivity

{umhos)

45,000
33,000
44,000
44,000
42,500
43,000
45,000
45,500
48,000
46,500
46,000
46,000
47,000
57,000
58,000
58,000
47,000
47,000
47,500
47,500
47,000
46,500
47,000
46,500

Dual-Zone Monitor Well DZ-1

Pilot Hole Water Quality

Chlorides

(mgfL)

17,600
13,760
18,480
18,000
18,320
17,040
18,720
20,080
18,880
20,480
19,920
19,440
21,120
19,680
20,800
20,080
18,400
19,760
20,960
19,200
19,760
20,960
19,440
20,080

Temperature

(°C)

20
20.5
205

20

20

20

20
205

21

21

21

21

21

26

26

26

21

21

21
215
215

21

21

21

Comments

Base of 16-inch casing/No sample collected
No sample collected

Make-up water being added from SZ-1
Make-up water being added from SZ-1
Make-up water being added from SZ-1
Make-up water being added from SZ-1
Make-up water being added from SZ-1
Make-up water being added from SZ-1
Make-up water being added from SZ-1
Make-up water being added from SZ-1
No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

No make-up water used.

N¢ make-up water used.

No make-up water used.

ft. bpl = feet below pad level




Date

11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/18/99
11/19/99
11/19/99
11/21/99
11/21/98
11/23/99
11/23/99
11/23/99
11/29/99
11/20/99
11/29/99
11/29/99

Depth of Drill
Column (ft
bpl)
1200
1230
1260
1290
1320
1350
1380
1410
1440
1470
1500
1530
1560
1590
1620
1650
1680
1710
1740
1770
1800
1830
1860
1890
1920
1950
1980
2000
2030
2060
2090
2120
2140

pH

~N o~
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Richard A. Heyman Environmental Protection Facility
City of Key West, Florida

Exploratory Well EW-1

Pilot Hole Water Quality

Conductivity
{umhos)

41,500
46,000
48,000

50,000
45,000
45,000
46,500
45,500
46,000
46,500
46,000
46,000
46,000
45,500
45,500
45,500
44,500
48,000
46,000
44,000
44,000
46,500
46,500
47,000
47,000
47,500
42,250
42,000
42,500
42,000

Chlorides

(mg/L)

17,800
19,800
20,200

20,000
19,600
21,200
20,640
21,840
22,160
18,800
16,400
18,800
20,180
20,880
19,040
18,880
18,600
19,360
19,600
20,000
22,000
21,200
20,960
20,400
19,440
20,560
21,360
20,600
20,600
20,560

Temperature

(°C)

21
20
20

22
22
21
21
21
21
21
21
21
21
21
21
21
19
19
19
19
19
19
20
215
23
22
21
22
21
23

Comments

No sample collected

No sample collected
Make-up water being added from SZ-1
No rmake-up water used.
No make-up water used.
No sample collected

No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No rmake-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
MNo make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.
No make-up water used.




APPENDIX ]

Core Descriptions




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #: 1

Date Recovered: 11/20/99

Interval Cored: 1,920 to 1,935 feet bpl
Amount Recovered: 5.9 feet

|Recovery Percentage: 38%

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

Limestone, grayish orange (10 YR 7/4), fine to medium sand
1,920.0 1,925.5 . . ; . )
grained, moderate interparticle porosity, poorly consolidated

Micritic Limestone, pinkish gray (5 YR 8/1), moderaate porosity

1,925.5 1,925.9 consisting of 1 - 5 millimeter vugs, well consolidated

feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant

City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #:

Date Recovered:
Interval Cored:
Amount Recovered:

lIRecovery Percentage:

Depth Interval (feet bpl)

2

11/22/99

1,973 to 1,988 feet bpl
2.6 feet

17%

From To Observer's Description
1.973.0 19735 Limestone, yellowish gray (5 Y 7/2), fine sand grained, high
e e interparticle and moldic porosity, well consolidated
19735 19741 Limestone, grayish orange {10 YR 7/4), fine to medium sand
e e grained, moderate interparticle porosity, poorly consolidated
Micritic Limestone, medium light gray (N 6), low porosity
1.974.1 1,974.5 consisting of 1 - 2 millimeter vugs, well consolidated
Limestone, yellowish gray (5 Y 7/2), fine to medium sand grained,
1,874.5 1,975.6 moderate interpartical and moldic porosity, moderately

consolidated

feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #:

Date Recovered:
Interval Cored:
Amount Recovered:

Recovery Percentage:

Depth Interval (feet bpl)

3

11/23/99

2,000 to 2,015 feet bpl

10.8 feet

72%

From To Observer's Description
Limestone, very pale orange (10 YR 8/2), fine to medium sand
2,000.0 2,000.4 grained, high interparticle and vuggy porosity, poor to moderately
consolidated
2.000.4 2.000.7 Micritic Lfmfastone, yellowish gray (5 Y 7/2), low vuggy porosity,
well consolidated
Limestone, very pale orange (10 YR 8/2}, fine sand grained,
2,000.7 2,002.1 moderate interparticle porosity, poorly consolidated
Limestone, grayish orange (5 Y 8/4), medium sand grained with
2,001.1 2,003.7 shell gragments up to 5 millimeters in diameter, high interparticle
and vuggy porosity, poorly consolidated
2,003.7 2,004.3 Micritic Limestone, very light gray (N 8), high porosity consisting
of vugs up to 10 millimeters in diameter, well consolidated
Limestone, very pale orange (10 YR 8/2), medium sand grained
2,004.3 2,008.4 with occassional 10 millimeter diameter pelycypod shell
fragments, high interparticle porosity, poorly consolidated
2,008.4 2,008.9 Micritic Limestone, very light gray (N 8), high porosity consisting
of vugs up to 10 millimeters in diameter, well consolidated
Limestone, very pale orange (10 YR 8/2), medium sand grained
2,008.9 2,010.8 with occassionai foraminifera and shell fragments up to 5

millimeters in diameter, high porosity, poorly consolidated

lfeet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #:

Date Recovered:

Interval Cored:

4
11/24/99

2,045 to 2,080 feet bpl

Amount Recovered: 2.1 feet
Recovery Percentage: 14%
Depth Interval (feet bpl)
From To Observer's Description
Limestone, very pale orange {10 YR 8/2), fine sand grained with
2,045.0 2,046.3 stringers up to 5 millimeters thick of medium sand, moderate
interparticle porosity, poor to moderately consolidated
2.046.3 2.047.1 Limestone, pinkish gray { 5 YR 8/1), fine to medium sand grained,

moderate interparticle porosity, well consolidated

tteet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant

City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core i#:

Date Recovered:

Interval Cored:

5
11/29/99

2,140 to 2,155 feet bpl

Amount Recovered: 3.4 feet
|Recovery Percentage: 23%
Depth Interval (feet bpl)
From To Observer's Description
2,140.0 2,142.2 Limestone, grayish orange (10 YR 7/4), fine to medium sand
grained, moderate to high interparticle porosity, well consolidated
Limestone, olive gray (5 Y 4/1) with 1 millimeter wide black
21422 21427 stringers containing what appears to be organic material, fine
e U sand grained with abundant 2 millimeter diameter foraminifera,
low interparticle and intraparticle porosity, well consolidated
2,142.7 2,143.4 Limestone, grayish orange (10 YR 7/4), fine to medium sand
grained, low to moderate interparticle porosity, well consolidated
feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

iCore #: 6
Date Recovered: 11/30/99
Interval Cored: 2,217 to 2,232 feet bpl
Amount Recovered: 3.5 feet

||Recovery Percentage: 23%

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

2,217.0 2,217.9 Limestone, very pale orange (10 YR 8/2), very fine sand grained,
low to moderate interparticle porosity, well consolidated

Limestone, light olive gray (6 Y 6/1), fine sand grained with

2.217.9 2.:218.4 abundant 2 millimeter diameter foraminifera, low interparticle and
intraparticle porosity, well consolidated, trace of organic matter
Limestone, grayish orange (10 YR 7/4) with up to 2 millimeter

0.018.4 20,2205 thick stringers of what appears to be organic matter, fine to

medium sand grained, moderate interparticle porosity, well
consolidated

[feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #: 7

Date Recovered: 12/1/99

Interval Cored: 2,300 to 2,315 feet bpl
Amount Recovered: 0.9 feet

Recovery Percentage: 6%

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

Limestone, very pale orange (10 YR 8/2), fine sand grained,
2,300.0 2,300.9 moderate interparticle porosity, poorly consolidated

feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1

Lithologic Description

[ICore #:

Date Recovered:
Interval Cored:
Amount Recovered:

1Recovery Percentage:

Depth Interval (feet bpl)

8

12/2/99

2,390 to 2,400 feet bpl

10 feet

100%

From To Observer's Description
Limestone, pinkish gray (5 YR 8/1), fine sand grained, low
2:390.0 2,391.3 interparticle and vugular porosity, well consolidated
Limestone, pinkish gray (5 YR 8/1), medium sand grained, high
2:391.3 2,393.3 interparticle porosity, well consolidated
Limestone, pinkish gray (5 YR 8/1), medium to coarse sand
23933 2,394.0 grained, high interparticle and vuggy porosity, well consolidated
Limestone, pinkish gray (5 YR 8/1), fine sand grained, high
2:394.0 2:396.0 interparticle porosity, well consolidated
2,396.0 2,397.2 Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained,
low interparticle porosity, high vugular porosity, well consolidated
2,397.2 2,398.0 Limestone, pinkish gray (5 YR 8/1), fine sand grained, low
interparticle porosity, moderate vugular porosity, well consolidated
Micritic Limestone, pinkish gray (5 YR 8/1), low porosity, well
2,398.0 2,398.8 consolidated
Limestone, pinkish gray (56 YR 8/1), fine sand grained, low
2,398.8 2.400.0 interparticle porosity, moderate vugular porosity, well consolidated

feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida

Exploratory Well EW-1
Lithologic Description

ICore #: 9

Date Recovered: 12/2/99

Interval Cored: 2,401 to 2,411 feet bpl
Amount Recovered: 3.5 feet

*Recovery Percentage: 35%

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

Limestone, pinkish gray (5 YR 8/1), fine sand grained, low to
2,401.0 2,404.5 moderate interparticle porosity, well consolidated

feet bp! = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #: 10

Date Recovered: 12/3/99

Interval Cored: 2,420 to 2,430 feet bpl
Amount Recovered: 7.2 feet

Recovery Percentage: 72%

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

2,420.0 2,422.2 Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained,
low interparticle porosity, high vugular porosity, well consolidated

Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained,
I 2,422.2 2,427.2 high interparticle porosity, poorly consolidated

llfeet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #: 11
Date Recovered: 12/12/99
Interval Cored: 2,535 10 2,545 feet bpl
Amount Recovered: 2 feet
||Recovery Percentage: 20%

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

Limestone, pinkish gray (5 YR 8/1), fine sand grained, micritic

25350 2,536.1 cement, low porosity, well consolidated
Limestone, pinkish gray (5 YR 8/1), fine to medium sand grained
2,536.1 2,537.0 micritic cement, low porosity, well consolidated

feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

ICore #: 12
Date Recovered: 12/14/99
Interval Cored: 2,764 to 2,774 feet bpl
Amount Recovered: 10 feet

{|Recovery Percentage: 100%

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

. Dolomite, dark yellowish brown {10 YR 4/2), microcrystalline,
2,764.0 2,774.0 moderate vugular porosity, well consolidated

feet bpl = feet below pad level




Richard A. Heyman Wastewater Treatment Plant
City of Key West, Florida
Exploratory Well EW-1
Lithologic Description

Core #: 13

Date Recovered: 2/28/00

Interval Cored: 777 to 792 feet bpl
Amount Recovered: 3.5 feet

Recovery Percentage: 35%

Depth Interval (feet bpl)

From To Observer's Description
Limestone, yeliowish-gray (5 Y 7/2), fine sand grained, high
777.0 780.5 interparticle porosity, moderate to well consolidated

ifeet bpl = feet below pad level




APPENDIX K

Background Water Quality Data




Sondersé

Laboratories

€nviran.nentol Tizsting Service .

Date: October 7, 1999

Client: Y oungquist

ProjectName; Key West Injection Well
Locstion: Single Zong Monitaring Well
Date collected; Ootober S, 1999

Field Data and Reaults:

Ph 7.84
Conductivity 50,500
Salinity 32.2%
Temp. 5.1
Dissolved Oxygen 0.85myg/L
Hydragen Sulfide 0.0
Chloride 21,743
Siacercly,

Will Dromgoole

100 kndwavor Gt + Nokomis, FL $42/% =+ Phane (¥4)) 488-1103 » (§00) 256-2104 « Fau (341} 4948774

g Fovd SHYT SHIANVE biL3pBYPTIPET 8@:<T BERT/IL/QY



INTAKE #: 535576

A Project Name:  Dual Zone, Key West
S anders ,é\ Project Location;: MW-Upper Zone

LCJ borO tori za_'s Sample Supply:  Ground Water

€nvironmental Testing: Services Collector:  Will Dromgoole

: Sample Received 6/16/00 22:45
Date /2-Jul-00 Date/Time:
Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL. 33908-
Analysis
Parameter ID Analysis Sample ID Result Unit Method DatelTime D.L.  LabiD Analyst

Inorganic Analysis
62-550.310(1)

PWS030
1005 Arsenic  (0.05) N0D7786 <0.0028 mgi. EPA 200.7 6/21/00 0.0028 EB4380 ua
1016 Barium  (2) NO07786 <0.0001 mglL EPA 200.7 6/21/00 0.0001 E84380 va
1015 Cadmium (0.005) N0O7786 <0.0002 mglL EPA 200.7 6/21/00 0.0002 EB4380 ua
1020 Chromium (0.1) NOO77V86 <0.001 mgh EPA 200.7 6/21/00 0.001 E84380 ua
1024 Cyanide (0.2) N007786 <0020 mglL SM4500CNE 6127100 0.020 E83012 va
1025 Fluoride  (4.0) NOO7786 1.1 mgl SM4500FC 6/19/00 0.1 EB4380 ua
1030 Lead {0.015) N007786 <0.001 mgl EPA 200.7 6/21/00 0.001 E84380 ua
1035 Mercury  {0.002) N0O7786 <0.001 mgiL SM31128 6122100 0.001 E84380 ua
1036 Nickel  {0.1) NC07736 0.002 mglL EPA 200.7 6/21/00 0.001 EB4380 ua
1040 Nitrale  (10) N007786 <001 mgl SM4500NO3E 61900 0.0t EB84380 ua
1041 Nitrite {1} NOO7786 <001 mgi SMAS00NQ3E  6M16/00 0.01 EB4380 ua
1045 Selenium  (0.05) NQ07786 <0.0016 mglL EPA 200.7 621100 0.0016  EB4380 ua
1052 Sodium (160} N007786 12,000 mglL EPA 200.7 6/25/00 0.350 EB4380 ua
1074 Antimony  (0.006) N007786 <0.0022 mgi. EPA 200.7 6/21/00 00022 EB4380 ua
1075 Beryllium  (0.004) N0O7786 0.0018 mgf EPA 200.7 6/21100 00008 E84380 ua
1085 naliium  (0.002) NOO7 786 <0.0035 mgi EPA 200.7 6/21/00 00035 EB4380 wa

Secondary Chemical Analysis

62-550.320
PWS031
1002 Aluminum (0.2) N007786 <0.020 mgi EPA 200.7 6/21/00 0020  E84380 ua
1017 Chioride (250 N0O7786 21243 mglL SMA500CIB  6/21/00 1 84380 ua
1022 Copper  {1.0) N007786 <0.0012 mat. EPA 200.7 6/21/00 00012 E84380 ua
1025 Fluoride  (2.0) N007786 11 mgl SM4500FC 619100 0.1 84380 ua
1028 fen. 03 0 ""'@bbriae <0.030 mgl EPA 200.7 8/21/00 0030  E84380 ua

1032 Manganese (6.05) o NOD7786 0.0079 mgiL EPA 2007 6/21/00 0.0001 EB84380 ua
o ‘ HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)

i s Eniiae L " ii’l’c‘
Rl form #5; Rev 1/1/06" v+ it it ihdits Hite Page /
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Analysis

Parameter ID Analysis Sample ID Resuit Uni Method Date/Time D.L. LablD  Analyst
1050 Silver (0.1) NCO7786 <0001 mgl EPA 200.7 6/21/00 0.001 EB4380 ua
1055 Sufate  (250) NOO7786 3,045 mgll EPA 375.4 6/20/00 1 E84380 va
1095 Zinc {5.0} N007786 <0.002 mglL EPA 200.7 6/21/00 . 0.0002 EB4380 ua
1905 Color {15.0) NQ07786 31 PtCounits SM21208 6/17/00 1 EB4380 ua
1920 Cdor (3.0) N007786 <1 TON SM21508 6/26/00 1 E84380 ua
1925 pH (6.5-8.5) N(07786 7.69  std units EPA 150.1 6/29/00 na EB4380 ua
1930 Total Dissotved Solids {500) N0O7786 38,600 moll EPA 160.1 6/19/00 7 EB84380 ua
2905 Foaming Agents (0.5) N0O7786 0.02 mgi SM5540C 6121100 0.02 E83012 ua

Pesticide/PCB Chemical Analysis
62-550.310(2)(c)

PWS029
2005 Endrin  (2) NQ07786 <0.0263 ugl EPA 508 6/26/00 0.0263 EB83012 ua
2010 Lindane (0.2) N007786 <0.0253 gl EPA 508 6/26/00 0.0253 EB83012 ua
2015 Methoxychlor (40} NO07786 <0.263 wgll EPA 508 6/26/00 0.263  EB3012 va
2020 Toxaphene (3) NQ07786 <0526 wugll EPA 508 6/26/00 0526  EB83012 ua
2031 Dalapon  (200) N007786 <0844 ugl EPA 515.1 630100 0844  E83012 ua
2032 Diguat (20) N007786 248 ugh EPA 549.1 712/00 400 E83012 ua
2033 Endothall {100) NOD7786 <500 ugl EPA 548 6/26/00 5.00 E83012 ua
2034 Glyphosate (700) N007786 <377 ugl EPA 548 6/26/00 a7 EB3012 ua
2035 Di(2-ethythexyl) adipate (400) N007786 <0.800 wugl EPA 525.1 6/26/00 0800  EB3012 ua
2036 Oxamy! (Vydate) (200) N0O7786 <113 ugl EPA 5311 712100 1.13 E83012 ua
2037 Simazine (4) N007786 <0185 ugll EPA 507 6/26/00 0.185  E83012 ua
2039 Di(2-ethylhexyl} phthalate (6) N007786 <1.76 ugl EPA 525.1 6/26/00 1.76 EB3012 ua
2040 Picloram (500) NQQ07786 <0.263 wgl EPA 515.1 6/30/00 0263  EB3012 ua
2041 Dinoseb {7) NOO7786 <0132 ugl EPA 515.1 6/30/00 0.132  E830M2 ua
2042 Hexachlorocyclopentadiene(50) N007786 <0.02105 wugl EPA 508 6/26/00 0.02105 EB83012 va
2046 Carbofuran (40) N007786 <0.900 ugl EPA 531.1 712000 0900  EB83012 ua
2050 Atrazine (3) NO07786 <0.658 ugll EPA 5§07 6/26/00 0.658  EB3012 va
2051 Alachlor (2) N0O7786 <0.0658 ugiL EPA 507 6/26/00 0.0658 E83012 ua
2065 Heptachlor (0.4) N007786 <0.0568 ugl EPA 508 6/26/00 0.0568 E83012 ua
2067 Heptachlor Epoxide (0.2) N007786 <0.0258 ugh EPA 508 6/26/00 0.0258 EB83012 ua
2105 24-D (70) N007786 <0.381 wugl EPA 515.1 6/30/00 0.381 E83012 uva
2110 2,4,5-TP (Silvex) (50) NO07786 <0.0263 ugl EPA 515.1 6/30/00 0.0263 EB3012 ua
2274 Hexachlorobenzene (1) N007786 <0.0105 ugl EPA 525.2 627100 00105 E83012 ua
2306 Benzo{a)pyrene {.2) N0O7786 <0.0533 uwgl EPA 525.2 6127100 0.0533 EB3012 wua
2326 Pentachiorophenol (1) NO07786 <10.256 wugl EPA 625 6/23/00 10.256  E83012 ua
2383 PCB {0.5) N007786 <0.263 ugl EPA 508 6/26/00 0.263  EB83M2 ua
2931 Dibromochlorapropane (.2) N007786 <0020 wgt EPA 504 6/23/00 0020  EB3012 ua
2946 Ethylene Dibromide (0.02) N007786 <0.010 wugl EPA 504 6/23/00 0010  E83012 ua
2959 Chlordane (2) N0077886 <100 ugl EPA 508 6/26/00 1.00 £83012 va
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Volatile Organic Analysis
62-550.310(2)(b)

PWS028
2378 1,2.4-Trichlorobenzene (70) N0Q7786 <0.220 ugl EPA 524.2 6/23/00 0220  EB3M2 ua
2380 Cis-1,2-Dichloroethylene (70) NOO7786 <0.030 ugl EPA 524.2 6/23/00 0.030  E83012 ua
2055 Xylenes (Total) (10,000) NOQ7786 <0.240 wl EPA 524.2 6/23/00 0.240  EB3012 ua
2964 Dichicromethane (5) NOQ7736 <0.310 ugl EPA 5242 623100 0.210 E83012 va
2968 O-Dichlorgbenzene (600) NOO7786 <0.050 ugl EPA 524.2 6/23/00 0.050 E83012 ua
2969 Para-Dichlorcbenzene (75) N007786 <0.020 ugl EPA 524.2 6/23/00 0020  EB83012 ua
2976 Vinyl Chleride (1) NO07786 <0.280 wugl EPA 524.2 6/23/00 0290  EB3012 ua
2977 1,1-Dichlaroethylene (7) NOO7786 <0.020 ugl EPA 524.2 6123100 0020  EB83M2 ua
2979 Trans-1,2-Dichloroethylene(100)  NOO7786 <0120 w EPA 524.2 6/23/00 0120 E830M12 ua
2980 1,2-Bichloroethane {3} N0O07786 <0.020 uwgl EPA 5242 6123100 0.020 £83012 wua
2981 1,1,1-Trichloroethane {200) NO0Q7786 <0.210 ugll EPA 524.2 6/23/00 0210  E83012 ua
2982 Carbon Tetrachloride (3) N007786 <0.290 uglL EPA 524.2 6/23/00 0290  EB83012 ua
2983 1,2-Dichloropropane (5) NOO7786 <0.330 wglL EPA 524.2 623/00 0.330 E83012 ua
2984 Trichloroethylene (3} NOO7786 <0020 ugh EPA 5242 6/23/00 0.020 EB3012 va
2985 1,1.2-Trichlorcethane {5) NOO7786 <(0.230 ugl EPA 524.2 6/23/00 0.230 E83012 ua
2087 Tetrachloroethylene (3) N007786 <0.210 vgl EPA 524.2 6123100 0.210 EB3012 ua
2989 Monochlorobenzene {100) N007786 <0.230 wugll EPA 5242 623100 0.230 EB3012 ua
2990 Benzene (1) N007786 <0.050 ugl EPA 524.2 6/23/00 0.050  EB3012 ua
2991 Toluene (1000) NO07786 <0410 ugll EPA 524.2 623100 0.410 EB3M2 va
2992 Ethylbenzene (700) N007786 <0470 ugl EPA 5242 6/23/00 0470  E83012 ua
2996 Styrene  {100) N007786 <0470 ugl EPA 5242 6/23/00 0470  EB3012 ua

Trihalomethane Analysis
62-550.310(2)(a)
PWS5027

2950 Total THM's (0.10) NCO7786 0.00048 mofl EPA524.2 6/23/00 0.00036 EB83012 ua

Radiochemical Analysis
62-550.310(5)

PWS033
4000 Gross Alpha N0G7786 15.9 pGiL EPA 500.0 6127100 34 E83033 ua
4020 Radium 226 N007786 8.8 pCit EPA 903.1 6/30/00 02 EB3033 ua
4030 Radium 228 NQ07786 1.0 pCil Brks/Blnchrd 6/30/00 0.9 EB3033 ua

Unregulated Group I Analysis

62-550.405
PWS035
2021 Carbaryl N007786 <0.599 ugl EPA 5311 TH2/00 0.599 EB3012 ua
2022 Methomyi NQG07786 <0.254¢ ugt EPA 531.1 71200 0.254 E83012 ua
2043 Aldicarb Sulfoxide NO07786 <(.850 wgl EPA 531.1 200 0.850 EB3012 ua
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Parameter iD Analysis Sample ID Result Unit Method Date/Time D.L.  LablD Analyst
2044 Aldicarb Sulfone NOO7786 <0.647 ugl EPA 531.1 7112100 0.647 E83012 ua
2045 Metolachlor N007786 <(.526 ugh EPA 507 6/26/00 0.526 E83012 wa
2047 Aldicarb NOO7786 <104 ugl EPA 531.1 12100 1.04 E83012 ua
2066 3-Hydroxycarbofuran N007786 <113 ugl EPA 5311 7112100 1.13 EB3012 ua
2077 Propachlor NQO7786 <040 ugl EPA 508 6/26/00 0.40 EB83012 ua
2356 Aidrin NQO7786 <0085 ugl EPA 508 6/26/00 0.055 E83012 ua
2364 Dieldrin N0Q7786 <0.02842 ugll EPA 508 6/26/00 0.02842 EB3012 ua
2440 Dicamba N0O7786 <0.0263 uglL EPA §15.1 6/30/00 00283 E83012 ua
2595 Metribuzin N0OO7736 <0126 ugl EPA 507 6/26/00 0.126 E83012 ua
2076 Butachlor N0D7786 <0.526 ugl EPA 508 6126100 0.526 E83012 ua

Unregulated Group II Analysis

62-550.410
PWS034
2210 Chioromethane N007786 <(.350 wgl EPA524.2 6/23/00 0350  EB3012 ua
2212 Dichlorodiflouromethane NQ07786 <0.50 ugl EPA 5242 6/23/00 0.50 E83012 ua
2214 Bromomethane NOO7786 <0290 ugl EPA 524.2 6/23/00 0290  EB3012 wa
2216 Chloroethane N007786 <0.280 wgh EPA 524.2 6/23/00 0290  E83012 ua
2218 Trichlorofluoromethane N007786 <0.280 ugl EPA 524.2 6/23/G0 0.280 EB3012 wua
2251 Methyi-Tert-Butyl-Ether NGO7786 <0.270 ugl EPA524.2 6/23/00 0.270  EB3012 ua
2408 Dibromomethane N007786 <0030 uglh EPA 524.2 6/23/00 0.030  E83012 ua
2410 1,1-Dichloropropylene N0G7786 <0060 uyll EPA 5242 6/23/00 0080  EB3012 ua
2412 1,3-Dichloropropane N0O7786 <0.050 ugl EPA524.2 6/23/00 0050  EB3012 ua
2413 1,3-Dichloropropene NOO7786 <0.210 ugl EPA 524.2 6/23/00 0210  EB3012 ua
2414 1,2,3-Trichloropropane N007786 <0.390 ugl EPA 524.2 6/23/00 0390  E£83012 ua
2416 2,2-Dichioropropane N0Q7786 <0.380 wugl EPA 524.2 6/23/60 0.380 E83012 ua
2941 Chloroform N007786 0480 ugl EPA524.2 6/23/00 0160  EB301Z ua
2942 Bromoform ND07786 <0.310 ugl EPA 5242 62300 0310  E83012 va
2943 Bromodichloromethane N0O7786 <0.360 wugl EPA 524.2 6/23/00 0.360 E83012 ua
2944 Dibromechioromethane N007786 <0.270 ugl EPA524.2 623100 0270 E83012 ua
2965 O-Chiorotoluene N0O7786 <0330 wt EPA 524.2 6123100 0330  EB3012 ua
2966 P-Chigrotoluens N007786 <0.290 ugll EPA 524.2 6/23/00 0290  EB3012 ua
2967 M-Dichlorobenzene NOO7786 <0.200 wgl EPA 524.2 6/23/00 0.200  EB3012 ua
2978 1,1-Dichlcroethane N007786 <0.020 uwh EPA 5242 6/23/00 ' 0020  EB83012 ua
2986 1.1,1,2-Tetrachloroethane N007786 <0.130 ugl EPA 524.2 6/23/00 0.130 E83012 wa
2988 1,1,2.2-Tetrachlorosthane NQO7786 <0.330 uglL EPA 524.2 6/23/00 0330  E83012 ua
2993 Bromobenzene NO07786 <0.050 wgl EPA 524.2 623100 0.050 EB3012 ua

Unregulated Group I1I Analysis

62-550.415
PWS036 & 037
2262 Isophorone NQ07786 <745 ugll EPA 625 6/23/100 7.45 EB83012 wua
2270 2.4-Dinitrotoluene N007786 <490 ugll EPA 625 6/23/00 490 E83012 ua
2282 Dimethyiphthalate NOO7786 <971 wgh EPA 625 6/23/00 971 EB3012 wa
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2284 Diethylphthalate NOO7786 <5.09 ul EPA 625 6/23/00 5.09 E83012 ua
2280 Di-n-Butylphthalate NG07786 <411 wugl EPA 625 6/23/00 4.1 E83012 ua
2294 Butyf benzyl phthalate NOG7786 <262 ugh EPA 625 6/23/00 262 EB3012 ua
9089 Di-n-octylphthalate N007786 <210 ugl EPA 625 6/23/00 2.10 £83012 ua
9108 2-Chlorophenol NOO7786 <421 wugl EPA 625 6/23/00 4.21 EB3012 ua
9112 2-Methyi-4 8-dinitophencl NOO7786 <410 ugl EPA 825 6/23/00 4.10 EB3012 ua
9115 Phenol NOQ7786 <224 ugl EPA 625 6/23/00 224 EB3012 ua
9116 2,4,8-Trichlorophenol NOO7786 <457 ugl EPA 625 6123100 457 E83012 ua

EPA 608
A-BHC N0O7786 <0.050 wglL EPA 608 6/23/00 0.050 E83012 ua
B-BHC NO07786 <0050 ugi EPA 608 6/23/00 0.050 E830M2 ua
D-BHC N007786 <0050 uglL EPA 608 6/23/00 0.050 EB3012 ua
G-BHC (Lindane) NOO7786 <0.050 ugi EPA 608 6/23/00 0.050 E83012 ua
Heptachior NOO7786 <0.0568 wugll EPA 608 6/26/00 0.0566 EB3012 ua
Aldrin NO07736 <0.055 uglt EPA 608 6/26/00 0.055 E83012 ua
Heptachlor Epoxide N0OO7786 <0.0256 ugll EPA 608 6/26/00 0.0258 EB83012 wa
Endosuilfan | NGO7786 <0056 wugt EPA 608 6/23/00 0.050 E83012 ua
4,4-DDE N007786 <0.100 ugi EPA 608 6/23/00 0.100 E83012 ua
Dieldrin NOO7786 <0.02842 ugll EPA 508 6/26/00 0.02842 EB3012 ua
Endrin NOO7786 <0.0263 ugt EPA 608 6/26/00 00263 EB3012 ua
4,4-DDD N007786 <0.100 wgil EPA 608 6/23/00 0.100 EB3012 ua
Endosulfan Il NOO7786 <0.100 wgl EPA 608 6/23/00 0.100 £83012 ua
44-DDT N00O7786 <0.100 wugl EPA 608 6/23/00 0.100 E83012 wa
Endrin Aldehyde NOO7786 <0100 ugl EPA GOS8 6/23/00 0.100 E83012 ua
Endosuifan Sulfate NOQ7786 <0.100 wuglL EPA 608 6/23/00 0.100 E83012 ua
Chlordane NOQ7786 <0.526 ugl EPA 508 6/26/00 0.526 E83012 ua
Toxaphene NOO7786 <0526 wugll EPA 508 6/26/00 0.526 E83012 va
PCB-1016 NOQ7786 <(.263 wugll EPA 508 6/26/00 0.263 EB83012 wua
PCB-1221 NOG7786 <0.263 ughl EPA 508 6/26/00 0.263 E83012 ua
PCB-1232 NO07786 <0.263 wgll EPA 508 6/26/00 0.263 EB3012 ua
PCB-1242 NO07786 <0.263 ugl EPA 508 6/26/00 0.263 £83012 ua
PCB-1248 NO0G7786 <0.263 ugl EPA 508 6/26/00 0.263 E83012 ua
PCB-1254 N007786 <0.263 ugt EPA 508 6/26/00 0.263 EB3012 ua
PCB-1260 NOO7786 <0.263 wugl EPA 508 6/26/00 0.263 E83012 ua
Methoxychlor NOO7786 <0.263 wgll EPA 508 6/26/00 0.263 E83012 ua

EPA 624 - Purgeable Organics

Chloromethane N007786 <0.350 wugl EPA 5242 6/23/00 0.350 E83012 ua
Vinyl Chloride NOO7786 <0.290 wuglL EPA 524.2 6/23/00 0.290 £83012 ua
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Bromomethane N007786 <0.290 ugl EPA 524.2 6/23/00 0290  EB83012 ua
Chloroethane N007786 <0.290 ugl EPA 524.2 6/23/00 0280  EB83012 ua
Trichlorofluoromethane NGO7786 <0.280 ugi EPA 524.2 6/23/00 0280  E83012 ua
1,1-Dichlcroethene N0Q7786 <0.020¢ ugll EPA524.2 6/23/00 0020  E83012 ua
Meathylene Chloride NOQ7786 <0.310 ug EPA 524.2 6/23/00 0310 EB3012 ua
Trans-1,2-Dichloroethene NO07786 <0.120 ugll EPA524.2 6/23/00 0120  EB3012 ua
1,1-Dichloroethane N0O7786 <1.00 wt EPA 524.2 6/23/100 1.00 £83012 ua
Chloroform N007786 0480 ugl EPA 5242 6/23/00 0160  E83012 ua
1,1,1-Trichloroethane NO07786 <0.210 wgl EPA524.2 6723700 0210  EB3012 ua
Carbon Tetrachicride N007786 <0.290 upl EPA524.2 6/23/00 0.230  EB3012 ua
1,2-Dichlorosthane ND07786 <1.00 ugl EPA 524.2 6/23/00 1.00 £83012 ua
Benzene N007786 <0.050 vt EPA524.2 6/23/00 0.050  E83012 ua
Trichloroethene NQ07786 <0.020 ugll EPA 524.2 6/23/00 0020  EB3012 ua
1,2-Dichloropropane NDO7786 <0.330 uwt EPA 5242 6/23100 0330  E83012 ua
Bromadichloromethane N007786 <0.360 ugl EPA 524.2 6/23/00 0360  E83012 ua
2-Chioroethylviny! Ether N007786 <10.0 ugl EPA 624 6/21/00 10.0 E83012 ua
Cis-1,3-dichloropropene N007786 <1.00 ugl EPA 5242 6/23/00 100 EB3012 ua
Toluene N0O07786 <0410 ugll EPA524.2 623100 0410  EB3012 ua
Trans-1,3-Dichloropropene N007786 <(.500 ugll EPA 524.2 623100 0500  EB3012 ua
1,1,2-Trichloroethane N007786 <0.230 ugh EPA 524.2 6/23/00 0230  EB3012 ua
Tetrachloroethene N007786 <0.210 wgl EPA 524.2 6/23100 0210  EB3012 va
Dibromochloromethane NOC7786 <0.270 ugl EPA524.2 6/23/00 0270  E83012 ua
Chlorobenzene N0O7786 <0.230 ugl EPA 524.2 623100 0230 E83012 ua
Ethylbenzene NQO7786 <0470 ugl EPA 5242 6/23/00 0470  EBI12 va
Bromoform N007786 <0.310 ugl EPA 524.2 6/23/00 0310  E83M2 ua
1,1,2,2-Tetrachloroethane N007786 <0.330 ugh EPA524.2 6123100 0330  EB3012 ua
1,3-Dichlorobenzene NOO7786 <0.200 wgl EPA 5242 6/23/00 0200 EB3012 ua
1,4-Dichlorobenzene N007786 <0020 ugl EPA 524.2 6/23/00 0020 EB3N2 ua
1,2-ichlorchenzene N007786 <0.050 ugl EPA 524.2 6/23/00 0.050  EB3012 ua

EPA 625 - Semivolatile Organics

N-Nitrosodimethylamine N007786 <10.256 wgl EPA 625 6/23/00 10256 E83012 va
Phenot NOQ7786 <10.256 uglt EPA 625 6/23/00 10.256 E83012 ua
Bis(2-Chioroethyl)Ether N007786 <10.256 ugl EPA 625 6123/00 10.256 E83012 ua
2-Chlorophenol N007786 <10.256 wgl EPA 625 6123/00 10256 EB3012 ua
1,3-Dichiorobenzene N007786 <10.256 wugl EPA 625 623100 10.256  E83012 ua
1,4-Dichlorobenzene N007786 <10.256 ugl EPA 625 6/23/00 10256 EB83012 ua
1,2-Dichlarobenzene NOQ7786 <10.256 wglL EPAB25 6/23/00 10.256 EB83012 ua
Bis(2-Chloroisopropyllether NQ07786 <10.256 wugll EPA 625 6123100 10256 EB83012 wa
N-Nitroso-di-n-propylamine N007786 <10.256 wgl EPA 625 6/23100 10.256  E83012 ua
Hexachloroethane NCO7786 <10.256 ugl EPA 625 6/23/00 10.256 EB83012 ua
Nitrobenzene NQ07786 <10.256 wgl EPA 625 6/23/00 10.256 E83012 va
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2-Nitrophenol N0OO7786 <10.256 ugl EPA 625 6/23/100 10.256 EBI012 ua
2,4-Dimethylphenol NO007786 <10.256 ugfL EPA 625 6/23/00 10256 EB3012 ua
Bis{2-Chloroethoxy)Methane NOO7786 <10.256 ugt EPA 625 6123100 10256 E83012 ua
2,4-Dichlorophenoal N007786 <10.266 gl EPA 625 6/23/00 10256  EB3012 ua
1,2, 4-Trichlorobenzene iN007786 <10.256 ugll EPA 625 6/23/00 10.256 EB3012 ua
Naphthalene N007786 <5.1282 uwt EPA 625 6/23/00 51282 EB3012 ua
Hexachicrobutadiene N007786 <10.256 ugl EPA 625 6/23/00 10256 E83012 ua
4-Chloro-3-Methylphenoi N0D7786 <10.256 ugll EPA 625 6/23/00 10.256 EB3012 uya
2-Methylnaphthalene NO07786 <10.256 wgl EPA 625 623100 10.256 E83012 ua
1-Methyinaphthalene N0O7786 <10.256 ugll EPA 625 6/23/00 10.256  EB83012 ua
Hexachiorocyclopentadiene N0O7786 <10.256 ugi EPA 625 6/23/00 10.256 E83012 ua
2,4 6-Trichlorophenol NOO7736 <10.256 ugl EPA 625 6/23/00 10.256 E83012 ua
2-Chloronaphthalene NOO7786 <10.256 wglL EPA 625 6/23/00 10.256 EB3012 ua
Dimethylphthalate NQ07786 <10.256 ugi EPA 625 6/23/00 10256 £83012 ua
Acenaphthene NO07786 <5.1282 ugl EPA 625 6/23/00 51282 E83012 ua
Acenaphthylene N007786 <5.1282 ugll EPA 625 6/23/00 51282 EB3012 ua
2,4-Dinitrophenal NQ07786 <10.256 ugl EPA 625 6/23/00 10.256  EB3012 ua
4-Nitrophenol N0OO7786 <10.256 gl EPA 625 6/23/00 10.256  EB83012 va
2.4-Dinitrotcluene N007786 <10.256 ug. EPA 625 6/23/00 10256 E83012 ua
2,6-Dinitrotoluene N007786 <10.256 gl EPA 625 6/23/00 10.256 E83012 ua
Diethylphthalate NO07786 <10.256 ugh EPA 625 /23100 10.256  EB3012 ua
4-Chlorophenyl-phenyl ether N007786 <10.256 ugl EPA 625 623100 10.256  E83012 va
Fluorene N0O7786 <5.1282 uglL EPA 625 6/23/00 51282 E83012 ua
4,6-Dinitro-2-Methylpheno! N007786 <10.256 ugt EPA 625 623100 10.256 E83012 ua
N-Nitrosodiphenylamine N007786 <10.256 ugl EPA 625 6123100 10256 EB3012 ua
4-Bromophenyl-phenyl ether N007786 <10.256 ugl EPA 625 6123100 10.256  EB3012 ua
Hexachlorobenzene N0O7786 <10.256 ugl EPA 625 6/23/00 10.256 £83012 uva
B-BHC NOO7786 <0.050 wgll EPA 608 6/23/00 0050  EB3012 ua
Pentachlorophenol iNO07786 <10.256 ugl EPA 625 6/23/00 10.256  EB83012 ua
Phenanthrene N007786 <5,1282 ugl EPA 625 6/23/00 51282 EB3012 ua
Anthracene N007786 <5.1282 ugl EPA 625 6/23/00 51282 EB3012 ua
D-BHC N0O07786 <0.050 ugl EPA 608 6/23/00 0050  EB3012 ua
Heptachlor N0O7786 <0.0568 uglL EPA 608 6/23/00 0.0568 E83012 ua
Di-n-Butylphthalate N007786 <10.256 ugl EPA 625 623100 10.256 E83012 ua
Aldrin NOG7786 <0.050 wgl EPA 608 623100 0050  EBIN12 ua
Heptachlor Epoxide N0O7786 <0.0258 ugll EPA 508 6/23/100 00258 EB3012 ua
Fluoranthene N007786 <5.1282 ugl EPAB25 6/23/00 51282 EB3012 ua
Benzidine N007786 <10.256 ugit EPA 625 6/23/00 10256 EB83012 ua
Pyrene , N0O7786 <5.1282 wgl EPA 625 6/23/00 51282 E83012 vua
Endosuifan | N0O07786 <0.050 ugl EPA 608 623100 0.050 E83012 ua
4,4-DDE N007786 <0.100 wugl EPA 608 623100 0100  EB3012 ua
Dieldrin N0Q7786 <(.02842 ugil EPA 508 6123100 0.02842 EB3012 va
Endrin NOO7786 <0.0263 ugll EPA 508 6/23/00 0.0263 EB3012 ua
4,4-00D NO0O7786 <0.100 wgh EPA 608 62300 0.100 E83012 ua
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Endosuifan il N007786 <0.100 ugl EPA 608 6/23/00 0100  EB83012 ua
Butylbenzylphthalate N0G7786 <10.256 ugl EPA 625 6/23/00 10.256 E83M2 ua
4,4-DDT N007786 <0100 ugl EPA 608 623100 0.100 EB3012 ua
Endosulfan Sulfate NQO7786 <0.100 ugl EPA 608 6/23/00 0100  EB3012 va
3,3-Bichlorobenzidine N007736 <10.256 ugl EPA 625 6/23/00 10.256 EB3012 ua
Benzo(a)Anthracene NO07786 <6.1282 ugl EPA 625 6/23/00 51282 EB3012 ua
Bis{2-Ethylhexyl)Phthalate NO07786 <{.76 ugl EPA525.2 623100 1.76 EB3012 ua
Chrysene N007786 <10.256 uwgh EPA 625 6/23/00 10.256 EB3012 ua
Di-n-octylophthalate N007786 <10.256 ugl EPA 625 6/23400 10.256 EB3012 ua
Benzo{d)Fluoranthene N007786 <5.1282 ugl EPA 625 6/23/00 51282 E83012 va
Benzo(kjFluoranthene N0O7786 <5.1282 uglL EPA 625 6/23/00 51282 EB83012 ua
Benzo{a)Pyrene NQ07786 <5.1282 gl EPA 625 6/23/00 51282 E83012 ua
indeno(1,2,3-cd)Pyrene NGO7786 <5.1282 ugl EPA 625 6123100 51282 EB83012 ua
Dibenzo{a,h)Anthracene N007786 <10.256 ugl EPA 625 6123100 10256 E83012 ua
Benzo{g,h,)Perylene N0O7786 <5.1282 wugl EPA 625 6/23/00 51282 EB3012 ua
Chiordane N0C07786 <0.526 upl EPA 508 623100 0526  EB83012 ua
Endrin Aldehyde N007786 <0.100 wugl EPA 608 6123100 0100  EB3012 ua
Isophorone NO0O7786 <10.256 ugll EPA 625 6/23/00 10.256 EB83012 ua
Toxaphene NQ07786 <1.00 ugl EPA 608 6/26/00 1.00 E83012 ua
PCB 1016 N007786 <0.50 ugl EPA 608 6/23/00 050 EB3012 ua
PCB 1221 NCO07786 <0.50 ugh EPA 608 6/23/00 0.50 E83012 wva
PCB 1232 NO07786 <0.50 wugl EPA 608 6/23/00 0.50 E83012 ua
PCB 1242 NOG7786 <050 wol EPA 608 6/23/00 0.50 E83012 ua
PCB 1248 N007786 <0.50 ugl EPA 608 6/23/00 0.50 EB3012 ua
PCB 1254 N007786 <0.50 ugl EPA 608 6/23/00 0.50 E83012 ua
PCB 1260 NOG7786 <0.50 ugi EPA 608 6/23100 0.50 E83012 ua
Dioxin Screen NQ07786 <10.0 ugl EPA 8270C 6/23/00 10.0 EB3012 ua
BOD NDO7786 <1 mgl EPA 405.1 6/17/00 14:00 1 EB4380 wa
Chemical Oxygen Demand NO07786 16.2 mgi EPA 410.4 6/19/00 55 EB84380 va
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Analysis

Parameter ID Analysis Sample ID Result Unit Method DatefTime D.L. LabiD Analyst
Ammonia-N NO07786 <0.05 mgiL EPA 350.3 6/20/00 0.05 EB4380 ua
Ortho-phosphate N007786 <0.003 mgl EPA 365.2 617/00 0.003  EB4380 ua
Phosphorus, Total NOO7786 0.031 mgl EPA6010B 6/21/00 0010  EB4380 ua
Nitrogen, Organic NOO7786 <0.1 mgl EPA 351.2 6/20/00 0.1 EB4380 ua
Nitrogen, Total Kjeldah! NOO7786 <0.1 mgl EPA 351.2 6/20/00 0.1 E84380 wua
Total Coliform NGO7786 <1 coltOOml  SM3222B 617100 15:40 1 EB4380 ua
Hardness, Total NOD7786 6,850 mglL EPA 130.2 6/28/00 1.0 E84380 ua
Non-Carb. Hardness NOO07786 6,736 mgilL Cal. 6/28/00 E84380 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and EB5457(Ft. Myers)
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Analysis

Parameter ID Analysis Sample ID Result Unit Mathod DatelTime D.L. LablD  Analyst
Alkalinity N0)7786 114 mol EPA 310.1 6/28/00 30 EB4380 ua
Calcium N0O7786 365 mal EPA 200.7 6/21/00 0.0023 EB4380 ua
Magnesium NOO7786 770 mgl EPA 200.7 6/21/00 0.0056 EB4380 ua
Potassium N0O07786 436 mall EPA 200.7 6/21/00 0.055 E84380 ua

Field Data

pH, Field N007786 7.89  sid unit EPA 150.1 6/16/00 n/a E84380 ua
Conductivity, Field N007786 51,540 umhosfem  EPA 120.1 6/16/00 10 E84380 ua
Walter Temperature NO07786 242 °C EPA 170.1 6/16/00 0.1 £84380 ua
Dissolved Oxygen, Field N0O7786 444 mgi EPA 360.1 6/16/00 .10 E84380 ua
Salinity, Field N0O7786 62 % SM25208 6/16/00 E84380 ua
Turbidity, Field N007786 0.84 NTU EPA 180.1 6H16/00 0.10 EB4380 ua
Hydrogen Sulfide, Field N007786 0.0 mglL HACH 6/16/00 0.0 EB4380 ua

Approved by: Comments:

YOW )

Debra Sanders
Laboratory Director
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INTAKE #; 535577

A Project Name:  Dual Zone, Key West
S Qn d cers ’_;_\ Project Location: MW-Lower Zone
LO borQ toriz‘a—s Sample Supply:  Ground Water
€nvironmental Testing Services Collector: Wil Dromgoole
Date 12-Jul-00 Sample Received 6/16/00 22:45
Date/Time;
Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL. 33908-
Analysis
Parameter D Analysis Sample ID Result Unit Method Date/Time 0.L LablD Analyst

Inorganic Analysis
62-550.310(1)

PWS030
1005 Arsenic  (0.05) NQO7787 <0.0028 mglL EPA 200.7 6121100 0.0022 E£84380 ua
1010 Barium  (2) NGO7787 <0.001 moll EPA 200.7 6/21/00 0.001 EB4380 ua
1015 Cadmium (0.005) NQO7787 <0.0002 mgtt EPA 200.7 6121100 00002 EB4380 va
1020 Chromium (0.1) NCO7787 <0.001 mgll EPA 200.7 6/21/00 0.001 EB4380 ua
1024 Cyanide (0.2) N0Q7787 <0020 mgi SM4500CNE 6/27100 0.020 E83012 uva
1025 Fluoride ({4.0) NOO7787 11 mol SM4500FC 6/19/00 0.1 EB4380 ua
1030 Lead (0.015) N007787 <0.001 moll EPA 200.7 8121100 0.001 E84380 ua
1035 Mercury  (0.002) N0O7787 <0001 mgh SM31128 6/22/00 0.001 £84380 ua
1036 Nickel (0.1} NO07787 0.002 mgl EPA 200.7 6/21/00 0.001 E84380 ua
1040 Nitrate  (10) NOO7787 <0.01 mgll SM4500NO3E 6/19/00 0.01 EB4380 ua
1041 Nitrite (1) N0O7787 <001 mgll SM4500NO3E 6/16/00 0.01 EB4380 ua
1045 Selenium {0.05) N0O7787 <0.0016 mgiL EPA 200.7 6/21/00 0.0016 E84380 ua
1052 Sodium  (160) N0O7787 12,000 mgiL EPA 200.7 6/29/00 0.350 EB4380 va
1074 Antimony  (0.006) N0O7787 <0.0022 mgiL EPA 200.7 6/21/00 00022 EB4380 wua
1075 Berylium  (0.004) NOO7787 0.0019 mgl EPA 200.7 6121100 0.0008  EB4380 ua
1085 Thallium  (0.002) NGO7787 <0.0035 mglL EPA 200.7 6/21/00 0.0035 EB84380 ua

Secondary Chemical Analysis

62-550.320

PWS031
1002 Aluminum (0.2} NOGT787 <0.020 mgl EPA 200.7 6/21/00 0.020 EB84380 ua
1017 Chloride (250} NOOT7787 21,493 mgll SM4500CI-B 6/19/00 1 E84380 ua
1022 Copper  (1.0) NO07787 <0.0012 mglt EPA 200.7 6/21/00 0.0012 EB4380 ua
1025 Fluoride (2.0} NOO7787 1.1 mgl SM4500FC 6/19/00 0.1 E84380 ua
1028 lron (0.3} NOOT7787 <0030 mgh EPA 200.7 6/21/00 0.030 E84380 uva
1032 Manganese (0.05) NG07787 0.0015 mgl. EPA 200.7 6121100 00001 EB4380 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Analysis

Parameter [D Analysis Sample ID Result Unit Method Date/Time D.L LablD Analyst
1050 Silver {0.1) NO07787 <0.001 mgl EPA 200.7 6/21/00 0001  EB4380 ua
1055 Sulfate  (250) N007787 2965 mgl EPA 3754 6/20/00 1 E84380 ua
1095 Zinc (5.0) NOO7787 <0.002 mol EPA 200.7 6/21/00 0002 EB4380 ua
1905 Color (15.0) N007787 3 PiCounits  SM2120B 6/17/00 1 E84380 ua
1920 Odor (3.0) NQQ7787 <1 TON SM2150B 62000 1 E84380 ua
1925 pH {6.5-8.5) NOO7787 7.74 stdunits EPA 150.1 6/29/00 nfa EB4380 ua
1930 Total Dissolved Solids (500) NOO7787 37,750 mgfl EPA 160.1 619100 7 EB4380 ua
2305 Foaming Agents (0.5) N007787 0.020 mglL SM5540C 6/21/00 0020  EB3012 ua

Pesticide/PCB Chemical Analysis
62-550.310(2)(c)
PWS029
2005 Endrin (2) N007787 <0.0263 ugl EPA 508 6/26/00 0.0263 E83012 ua
2010 Lindane (0.2) NO07787 <0.0253 gl EPA 508 626100 00253 EB3012 ua
2015 Methoxychlor (40) N007787 <).263 ugl EPA 508 6/26/00 0263  E83012 ua
2020 Toxaphene {3) N0O7787 <0.526 ugl EPA 508 6/26/00 0526  EB3012 ua
2031 Dalapon  (200) NOO7787 <0.844 ugl EPA 515.1 6/30/00 0844  ES83012 ua
2032 Diquat (20) NOO7787 171 uwll EPA 549.1 7112000 4.00 EB3012 ua
2033 Endothall {100) N0O7787 <500 ugl EPA 548 6/22/100 5.00 EB3012 wa
2034 Glyphosate (700) NQ07787 <377 ugh EPA 547 627100 377 E83012 ua
2035 Di(2-ethylhexyl) adipate {400 NOQ7787 <0.600 ugl EPA 525.2 6/27/00 0.600  E83012 ua
2036 Oxamyl (Vydate) (200) N007787 <113 uwh EPA 531.1 712100 1.13 E83012 ua
2037 Simazine (4) NQ07787 <0.185 wgl EPA 507 6/26/00 0.185  EB3012 ua
2039 Di(2-ethyihexyl) phthalate (6) NCO7787 <1.32 ugh EPA 525.2 6127100 122 £82012 ua
2040 Picloram (500) NDO7787 <0.263 ugl EPA 5151 6/30/00 0.263  EB3012 ua
2041 Dinoseb (7} NQO7787 <0,132 wgl EPA515.1 /3000 0.132  E830M2 ua
2042 Hexachlorocyclopentadiene(50) NOQ7787 <0.02105 ugl EPA 508 623100 0.02105 EB3012 ua
2046 Carbofuran (40) NOO7787 <0.900 ugl EPA 531.1 712100 0900  EB83012 ua
2050 Alrazine (3) N007787 <0658 ugl EPA 507 6/26/00 0658  E83012 uva
2051 Alachlor {2) NOO7787 <0.0658 ugl EPA 507 6/26/00 0.0658 EB83012 ua
2085 Heptachlor (0.4) NOO7787 <0.0565 ugl EPA 508 6/26/00 0.0568 EB83012 ua
2067 Heptachlor Epoxide (0.2) N0O07787 <0.0258 gl EPA 508 6/26/00 00258 E83M2 ua
2105 2,4-D (70) NOO7787 <0.381 wl EPA 515.1 6/30/00 0.381 £83012 ua
2110 2,4,5-TP (Silvex) (50) N007787 <0.0263 ugl EPA 515.1 6/30/00 0.0263 E83012 ua
2274 Hexachlorobenzene (1) N007787 <0.0105 ugl EPA 525.2 6/27/00 0.0105 EB83012 wua
2306 Benzo{a)pyrene (.2) NQO7787 <0.0533 ugl EPA 525.2 6/27/00 0.0533 E83012 ua
2326 Pentachlorophenai (1) NOO7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
2383 PCB (0.5) N0O07787 <0.50 ugl EPA 608 6/23/00 0.50 E83012 ua
2931 Dibromochloroprapane (.2) NOO7787 <0.020 ugl EPA 504 6/23/00 0020  E83012 ua
2946 Ethylene Dibromide {0.02) NOO7787 <0010 wyL EPA 504 623100 0010  E830M12 ua
2959 Chiordane (2) N007787 <100 ugl EPA 608 6/23/00 1.00 E83012 ua
HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Analysis
Parameter iD Analysis Sample ID Resulf Unit Method Date/Time O.L LablD  Analyst

Volatile Organic Analysis
62-550.310(2)(b)

PWS028
2378 1,2,4-Trichlorobenzene (70) NOO7767 <0220 wgl EPA 524.2 6/23/00 0220 EB83012 ua
2380 Cis-1,2-Dichloroethyiene ({70) NOQ7787 <0.030 wl EPA 524.2 6/23/00 0030  EB301Z wa
2955 Xylenes (Total) (10,000) N0Q7787 <0.240 ugll EPA 5242 6/23/00 0240  EB83012 ua
2964 Dichloromethane {5) N0O7787 <0310 ugl EPA 524.2 623100 0310  E83012 ua
2968 O-Dichlorobenzene (600) NOO7787 <0.050 ugl EPA 524.2 6/23/00 0050  EB3012 ua
2969 Para-Dichlorobenzene (75) N007787 <0.020 ugll EPA 524.2 6/23/00 0020  EB3012 wa
2976 Vinyl Chloride (1) N0O7787 <0.290 ugl EPA 524.2 6/23/00 0290  E83012 ua
2977 1,1-Oichioroethylene (7) NO07787 <0020 ugl EPA 5242 62300 0.020  E83012 va
2979 Trans-1,2-Dichioroethylene(100)  N0Q7787 <0120 uwt EPA524.2 6/23/00 0120  EB3012 ua
2980 1,2-Dichloroethane (3) NOO7787 <0020 uwl EPA 524.2 6/23/00 0.020  EB3012 ua
2981 1,1,1-Trichloroethane {200) NO07787 <0.210 vl EPA524.2 6/23/00 0210 E83012 ua
2082 Carbon Tetrachloride (3) N007787 <0.290 uglL EPA524.2 6/23/00 0290  EB3012 ua
2983 1,2-Dichloropropane (5) NDO7787 <0.330 ugi EPA 5242 6123/00 0.330 E83012 ua
2984 Trichorcethylene (3) N007787 <0.020 ugl EPA524.2 6/23/00 0020 E83M2 ua
2985 1,1,2-Trichlorcethane (5) N007787 <0.230 uglL EPA 524.2 6/23/00 0230  EB3I01Z ua
2987 Tetrachloroethylene (3) N007787 <0.210 ugl EPA524.2 6/23/00 0210  E83M2 ua
2989 Monochlorobenzene (100) N007787 <0.230 uwgt EPA 5242 6/23/00 0230  EB83012 ua
2990 Benzene {1) N007787 <0.050 ugl EPA 524.2 6/23/00 0050  EB3012 ua
2991 Tolueng (1000) NO07787 0510 wugl EPA524.2 6/21/00 0410  E830M2 wua
2992 Ethylbenzene (700) N007787 <0470 ugl EPA 524.2 6/23/00 0470  E83012 ua
2996 Styrene  (100) NO07787 <0470 uglL EPA 524.2 6/23/00 0470  EB83012 va

Trihalomethane Analysis
62-550.310(2)(a)
PWS027

2950 Total THM's (0.10) NO07787 <0.00036 mgl EPA 524.2 6/23/00 0.00036 EB83012 va

Radiochemical Analysis
62-550.310(5)

PWS033
4000 Gross Alpha N0O7787 6.0 pCit EPA 900.0 6/27/00 3.7 EB3033 ua
4020 Radium 226 N0O7787 19.8 pCil. EPA 903.1 6/30/60 0.1 EB3033 ua
4030 Radium 228 NOO7787 09 pCL Brks/Blnchrd 6/30/00 09 E83033 ua

Unregulated Group I Analysis

62-550.405
PWS035
2021 Carbary! NQO7787 <0.599 wugil EPA 531.1 712400 0.599 E83012 va
2022 Methomyl NO07787 <0.254 ugl EPA 531.1 71200 0.254 EB3012 ua
2043 Aldicarb Sulfoxide N0Q7787 <0.850 wglL EPA 5311 1200 0.850 E83012 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Analysis

Parameter ID Analysis Sample ID Resuit Unit Method Date/Time D.L. LabiD  Analyst
2044 Aldicarb Sulfone NOO7787 <0.647 wugll EPA 5311 12100 0.647 EB3012 ua
2045 Metolachlor N0Q7787 <(.526 ol EPA 507 6026100 0.526  EB83012 wa
2047 Aldicarb ND07787 <104 uwl EPA531.1 71200 1.04 E83MM2 ua
2066 3-Hydroxycarbofuran NOQ7787 <113 ugh EPA531.1 TH200 1.13 E83012 ua
2077 Propachlor N007787 <040 ugl EPA 508 6/26/00 0.40 E83012 ua
2356 Aldrin NOO7787 <0.055 ugl EPA 508 6126100 0.055  EB3012 ua
2364 Dieldrin NQO7787 <0.02842 ugh EPA 508 6/26/00 0.02842 EB3012 va
2440 Dicamba NO07787 <0.0263 uglL EPA 515.1 6/30/00 {.0263  EB3012 va
2595 Metribuzin NOO7787 <0.126 ugl EPA 507 6/26/00 0126  EB3012 ua
2076 Butachlor N007787 <0.526 uglL EPA 508 6/26/00 0526  EB83012 vua

Unregulated Group IX Analysis

62-550.410
PWS034
2210 Chloromethane N0O7787 <0.350 ugl EPA 524.2 623100 0350  EB3012 ua
2212 Dichlorodiflouromethane NO07787 <0500 wgl . EPA524.2 §123/00 0500  EB3012 ua
2214 Bromomethane NOQ7787 <0.290 ugl EPA 524.2 6/23/00 0.2%0 E83012 ua
2216 Chloroethane NOO7787 <0.290 gl EPA 5242 6/23/00 0290  EB3012 ua
2218 Trichleroflucromethane NQO7787 <(.280 ugl EPA 524.2 6/23/00 0280  EB3012 ua
2251 Methyl-Tert-Butyi-Ether N007787 <0.270 ugl EPA 524.2 623100 0270  EB3012 ua
2408 Dibremomethane N007787 <0.030 gl EPA 524.2 623100 0.030  EB83012 ua
2410 1.1-Dichloropropylene NQOO7787 <0.060 wuglL EPA 5242 6/23/00 0.060 EB30M2 ua
2412 1,3-Dichloropropane NQO7787 <0050 gl EPA 524.2 6/23/00 0.050  EB83012 ua
413 1,3-Dichloropropene NQO7787 <0.210 uwl EPA524.2 6123100 0210 EB3012 ua
2414 1,2,3-Trichloropropane N007787 <0.390 wugl EPA 524.2 6/23/00 0.330  EB83012 ua
2416 2.2-Dichloropropane N0O7787 - <0.380 uglL EPA524.2 623100 0.380 EB3012 ua
2941 Chloroform NQO7787 <0160 ugll EPA 524.2 6/23/00 0.160 EB3012 ua
2942 Bromoform N0O7787 <0.310 ugl EPA 524.2 6/23/00 0.310 E83012 ua
2943 Bromodichloromethane N0O7787 <0.360 ugl EPA 524.2 6/23/00 0.360 E83012 wa
2944 Dibromochloromethane N007787 <0.270 ugl EPA524.2 6/23/00 6270  E83012 ua
2985 O-Chlorotoluene N0O7787 <0.330 ugll EPA 524.2 6/23100 0330  E83012 ua
2966 P-Chlorotoluene N007787 <0.250 wglt EPA 524.2 6/23/00 0290  EB83012 ua
2967 M-Dichlorobenzene NQo7787 <0.200 ugl EPA 524.2 623100 0.200 EB83012 ua
2978 1,1-Dichloroethane N007787 <0.100 ugl EPA524.2 6/23/00 0.100 E83012 va
2986 1,1,1,2-Tetrachioroethane N007787 <0.130 ugl EPA 524.2 6/23/00 0.130 E83012 ua
2988 1,1,2,2-Tetrachloroethane NQO7787 <0.330 wt EPA 524.2 6123100 0.330 E83012 ua
2993 Bromobenzene NQO7787 <0050 ugl. EPA 524.2 6/23/00 0050  EB83012 ua

Unregulated Group III Analysis
62-550.415

PWS036 & 037

2262 Isophorone NOO7787 <726 ugl EPA 625 6/23/00 7.26 £83012 ua
2210 2,4-Dinitrotolyene NOQ7787 <478 uwi EPA G625 6/23/00 478 EB3012 uva
2282 Dimethylphthalate NOO7787 <947 wgll EPA 625 6/23/00 9.47 EB3012 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Analysis

Parameter (D Analysis Sample ID Result Unit Method DatefTime D.L. LablD  Analyst
2284 Diethylphthalate NOG7787 <496 ugl EPA 625 6123100 496 E83012 ua
2290 Di-n-Butytphthalale N0O7787 <401 ugl EPA 625 6/23/00 401 EB3012 ua
2294 Butyl benzyl phthalate N007787 <2.55 ugl EPA 625 6/23/00 255 E83012 ua
9089 Di-n-octylphthalate N007787 <205 uwgt EPA 625 6/23/00 205 E83012 va
9108 2-Chlorophenal NOO7787 <410 ugl EPA 625 6/23/00 410 E83012 ua
9112 2-Methyl4,6-dinitophenol NQO7787 <400 wh EPA 625 6/23/00 4.00 E83012 ua
9115 Phenol N0O7787 <218 ul EPA 625 6/23/00 218 EB83012 ua
9116 2,4,6-Trichlorophenol N007787 <446 ugl EPA 625 6/23/00 4.46 EB3012 va

EPA 608
A-BHC N007787 <0050 ugh EPA 608 6/23/00 0.056  EB83012 va
8-BHC NO07787 <0.050 ugl EPA 608 623100 0050  EB3012 va
D-BHC N007787 <0.050 ugl EPA 608 623100 0050  EB3M2 ua
G-BHC (Lindane) N007787 <0.050 ugt EPA 608 6/23/00 0.050  EB301Z ua
Heptachlor N007787 <0.0568 ugh EPA 608 6/26/00 0.0568 EB83012 ua
Aldrin N0Q7787 <0.055 ugl EPA 608 6/26/00 0055  EB3012 ua
Heplachlor Epoxide N007787 <0.0258 uglL EPA 608 6126100 0.0258 E83012 ua
Endosulfan | N007787 <0.050 uglL EFA 608 6/23/00 0050  EB3012 ua
4,4-DDE NOO7787 <0100 ugl EPA 608 6/23/00 0100  EB3012 ua
Dieldrin N007787 <0.02842 ugh EPA 508 6/26/00 0.02842 EB3012 ua
Endrin N007787 <0.0263 uglL EPA 608 6/26/00 0.0263 EB83012 ua
4,4-00D N007787 <0.100 uwgh EPA 608 623100 0100  EB301Z ua
Endosuifan il NO07787 <0.100 wglL EPA 608 623100 0.100  EB3012 va
4,4-DDT N007787 <0.100 ol EPA 608 6/23/00 0100  EB3012 ua
Endrin Aidehyde NOO7787 <0.100 wgl EPA 608 6/23/00 0.100  EB83012 ua
Endosulfan Sulfate N007787 <0.100 ugll EPA 608 623100 0.100  £83M2 ua
Chlordane NOGT787 <0.526 wvglL EPA 508 6/26/00 0.526 E83012 ua
Toxaphene NQQ7787 <0.526 ugl EPA 508 6/26/00 0.526  EB3012 ua
PCB-1016 NQ07787 <0.263 ugl EPA 508 6/26/00 0263  E83012 ua
PCB-1221 NG07787 <0.263 wugl EPA 508 6/26/00 0263  EB3012 va
PCB-1232 N007787 <0.263 ugl EPA 508 6/26/00 0.263  EB83012 ua
PCB-1242 NQ07787 <0.263 ugh EPA 508 6/26/00 0263  EB3012 va
PCB-1248 N007787 <0.263 ugl EPA 508 6/26/00 0.263  EB3012 ua
PCB-1254 NO07787 <0.263 wol EPA 508 6/26/00 0.263  EB83012 ua
PCB-1260 NQ07787 <0.263 ugl EPA 508 6/26/00 0263  EBINI2 ua
Methoxychlor N007787 <0.263 ugl EPA 508 6/26/00 0263  EB301Z ua

EPA 624 - Purgeable Organics

Chloromethane NGO7787 <0.350 uglL EPA 5242 623100 0.350 E83012 ua
Vinyl Chioride N0Q7787 <(.290 wugl EPA 524.2 6/23/00 0.290 E83012 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Parameter ID Analysis Sample ID Resuit Unit Method DatefTima D.L.  LablD Anaiyst
Bromemethane NQ07787 <0290 ugl EPA 524.2 6/23/00 0.290  E83012 ua
Chloroethane N007787 <0290 ugll EPA 5242 623100 0280  E83012 ua
Trichloroflucromethane NOO7787 <0.280 ugil EPA 5242 623100 0.280  EB3012 ua
1,1-Dichloroethene N0O7787 <0.020 ugl EPA524.2 6/21/00 0020  EB3012 ua
Methylene Chloride NO07787 <0310 gl EPA 524.2 6/23/00 0.310 E83012 ua
Trans-1,2-Dichloroethene NOQ7787 <0120 wgll EPA 524.2 6123100 0.120 EB3012 ua
1,1-Dichloroethane N007787 <100 ugl EPA524.2 6/23/00 1.00 E83012 ua
Chioroform N007787 <0.160 ugl EPAS524.2 6/23/00 0160  E83012 ua
1,1,1-Trichlorcethane N007787 <0210 ugl EPA 524.2 6/23/00 0210  EB3012 ua
Carbon Tetrachioride NOO7787 <0290 ugh EPA 5242 623/00 0.290 EB83012 ua
1,2-Dichloroethane NOO7787 <00 ugl EPA 524.2 6723100 1.00 E83012 ua
Benzene N0Q7787 <0.050 uwgl EPA524.2 6/23/00 0.050 EB3012 ua
Trichloroethene NOO7787 <0.020 wgl EPA 524.2 6123100 0.020 EB3012 ua
1,2-Dichloropropane NO07787 <0.330 ugl EPA524.2 6/23/00 0330  E83012 ua
Bromodichloromethane NOQ7787 <0.360 wglL EPA 524.2 62300 0.360 EB3012 ua
2-Chloroethylvinyl Ether NOO7787 <100 uwgl EPA 624 6/21/00 10.0 E83012 ua
Cis-1,3-dichloropropene NOC7787 <1.00 wugl EPA 524.2 6/23/00 1.00 E83012 ua
Toluene N007787 0510 wugl EPA 524.2 6/23/00 0.410 EB3012 ua
Trans-1,3-Dichloropropene NOO7787 <0.500 uglL EPA524.2 6/23/00 0.500 £83012 wya
1,1,2-Trichloroethane N007787 <0.230 ugh EPA524.2 6/23/00 0230  E83012 ua
Tetrachloroethene NO07787 <0.210 wval EPA 524.2 6/23/00 0.210 EB301Z ua
Dibromochioromethane NOO7787 <0270 ugl EPA §24.2 6/23/0C 0.270 E83012 ua
Chlorobenzene NOO7787 <(}.230 ugt EPA 524.2 6/23/00 0.230 E83012 va
Ethylbenzene NOO7787 <0470 wugll EPA 5242 6/23/00 0.470 EB3012 ua
Bromoform NGO7787 <0.310 ugl EPA 524.2 6/23/00 0.310 EB3012 ua
1,1,2,2-Tetrachloroethane NQQ7787 <0330 ugl EPA524.2 6/23/00 0330 £83012 ua
1,3-Dichlorobenzene NQO7787 <0200 ugl EPA 524.2 6/23/00 0.200 E83012 ua
1,4-Dichlorobenzene N0Q7787. <0.020 uglL EPA 524.2 6/23/00 0020  EB3012 wva
1,2-Dichiorobenzene NOO7787 <0.050 wugl EPA 5242 6/23/00 0.050 E83012 ua

EPA 625 - Semivolatile Organics

N-Nitrosodimethylamine NQO7787 <100 ugh EPA 625 6/23/00 10.0 E83012 ua
Phenal N007787 <10.0 wgl EPA 625 6/23/00 10.0 E83012 ua
Bis(2-Chloroethyt)Ether NGO7787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
2-Chlorophenol N007787 <100 ugl EPA 625 6/23100 10.0 EB3012 ua
1,3-Dichlorobenzene N007787 <10.0 wgl EPA 625 623100 10.0 E83012 ua
1,4-Dichiorobenzene NO0O7787 <100 wugll EPA 625 6/23/00 100 E83012 ua
1,2-Dichlorobenzene NQO7787 <10.0 wgl EPA 625 6/23/00 10.0 £83012 ua
Bis(2-Chloroisopropyljether N0O7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
N-Nitroso-di-n-propylamine N0O7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
Hexachloroethane N0O7787 <10.0 ugl EPA 625 6/23/00 100 E83012 ua
Nitrobenzene N0O7787 <i0.0 uwl EPA 625 6/23/00 10.0 E83012 ua

HRS Certification#'s 84352 and EB84380(Nokomis) 85449 and E85457(Ft. Myers)
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Analysis

Parameter ID Analysis Sample ID Result Unit Method DatefTime D.L, LabiD  Analyst
2-Nitrophenol N0O7787 <100 wl EPA 625 6/23/00 100 E83012 va
2.4-Dimethylphenol N0O7787 <100 wgl EPA 625 6/23/00 10.0 E83012 ua
Bis(2-Chlaroethoxy)Methane N0O7787 <100 ugh EPA 625 623100 10.0 EB3012 ua
2,4-Dichlorophenol NQQ7787 <10.0 ugl EPA 625 6/23/00 10.0 EB3012 ua
1,2,4-Trichicrobenzene NOQ7787 <0.220 ugl EPA 625 6/23/00 0220  E83012 ua
Naphthalene N097787 <5.00 ugl EPA 625 6/23/00 5.00 EB3012 ua
Hexachlorobutadiene NO07787 <10.0 ugl EPA 625 6/23100 10.0 E83012 va
4-Chloro-3-Methylphenol N007787 <10.0 uai EPA 625 6/23/00 10.0 E83012 ua
2-Methyinaphthalene NO07787 <100 wugl EPA 625 6/23/00 10.0 E83012 ua
1-Methyinaphthalene N0O7787 <100 wal EPA 625 6/23/00 10.0 EB3012 ua
Hexachlorocyclopentadiene NQO7787 <10.0 ugl EPA 625 623100 10.0 £83012 ua
2,4,6-Trichiorophenol NOO7787 <100 wgll EPA 625 6/23/00 10.0 E83012 ua
2-Chloronaphthalene NOQ7787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
Dimethylphthalate NOO7787 <100 wpl EPA 625 623100 10.0 E83012 va
Acenaphthene NOO7787 <500 ugl EPA 625 6/23/00 5.00 E83012 ua
Acenaphthylene NQO7787 <500 wgl EPA 625 6/23/00 5.00 EB3012 ua
2,4-Dinitraphenol NOO7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
4-Nitrophenol N0O7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
2,4-Dinitrotoluene N007787 <100 wgl EPA 625 6/23100 10.0 E83012 ua
2,6-Dinitrotoluene N007787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
Diethyiphthalate NQ07787 <100 uwgl EPA 625 6/23/00 10.0 E83012 ua
4-Chlorophenyl-phenyl ether NOO7787 <100 wt EPA 625 6/23/00 10.0 E8301M2 ua
Fluorene N007787 <500 ugll EPA 625 623100 5.00 E83012 ua
4.6-Dinitro-2-Methylphenol N007787 <100 ugh EPA 625 6/23/00 10.0 E83012 ua
N-Nitrosodiphenylamine NOO7787 <10.0 wgl EPA 625 6/23/00 10.0 EB3012 ua
4-Bromopheny!-pheny! ether N0O7787 <10.0 wgl EPA 625 623100 10.0 E83012 ua
Hexachlorobenzene NOO7787 <100 ugl EPA 825 6/23/00 100 E83012 ua
B-BHC N007787 <0.050 ugl EPA 608 6/23100 0050  EB3012 ua
Pentachiorophenol N0O7787 <100 wgl EPA 625 6123100 10.0 E83012 va
Phenanthrene N007787 <5.00 ugl EPA 625 6/23/00 5.00 E83012 ua
Anthracene NOO7787 <500 uwglh EPA 625 6/23/00 5.00 EB3012 ua
D-BHC N0Q7787 <0.050 ugl. EPA 608 623100 0050  EB3012 ua
Heptachlor NOO7787 <0.050 wgl EPA 608 6/23/00 0.050 EB83012 ua
Di-n-Butylphthalate N007787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
Aldrin N007787 <0050 ugll EPA 608 6/23/00 0.050 EB3012 ua
Heptachlor Epoxide NOO7787 <0.0258 ugh EPA 508 /23100 0.0258 EB3012 ua
Fluoranthene N0Q7787 <500 ugl EPA 625 6/23/00 5.00 E83012 ua
Benzidine N007787 <100 ugh EPA 625 6/23/00 10.0 E83012 ua
Pyrene N007787 <100 uglL EPA 625 6/23/00 10.0 E83012 ua
Endosulfan | NO07787 <0.050 ugl EPA 608 6/23/00 0.050 E83012 ua
4,4-DDE NOO7787 <0100 ugl EPA 608 6/23/00 0100  EB3012 ua
Dieldrin N007787 <0,02842 ugiL EPA 508 623100 0.02842 E83012 ua
Endrin NQ07787 <0.0263 ugl EPA 508 6/23/00 00263 EB83012 ua
44-DDD N007787 <0.100 ugi EPA 608 6/23/00 0.100 E83012 ua
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Parameter [D Analysis Sampie iD Result Unit Method DatefTime D.L.  LabiD Analyst
Endosulfan Il N007787 <0.100 wgl EPA 608 6/23/00 0100  EB3MMZ ua
Butylbenzylphthalate N007787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
4,4-DDT N007787 <0.100 ugh EPA 608 6/23100 0100  E83012 ua
Endosulfan Sulfate NOO7787 <0.100 wugl EPA 608 6/23/00 0.100 £83012 ua
3.3-Dichiorobenzidine N007787 <10.0 wugl EPA 625 6/23/00 10.0 E83012 ua
Benzo(a)Anthracene N007787 <5.00 ugl EPA 625 6/23/00 5.00 EB3012 ua
Bis(2-Ethylhexyl)Phthalate NOO7787 <100 ugl EPA 625 623100 10.0 E83012 ua
Chrysene N0O7787 <10.0 uvgll EPA 625 6/23/00 10.0 EB3012 ua
Di-n-octylophthalate NOO7787 <10.0 uglL EPA 625 6/23/00 10.0 E83012 ua
Benzo(d)Fluoranthene NOQ7787 <5.00 ugl EPA 625 6/23/00 5.00 EB3012 ua
Benzo{k)Fluoranthene N007787 <5.00 ugl EPA 625 6/23/00 5.00 EB3012 ua
Benzo{a}Pyrene NO07787 <5.00 ugl EPA 625 6/23/00 500 EB3012 ua
Indeno(1,2,3-cd)Pyrene N007787 <500 ugl EPA 625 6/23/00 5.00 £83012 ua
Dibenzo(a,h)Anthracene N0Q7787 <10.0 ugt EPA 625 6/23/00 100 E83012 ua
Benzo{g,h,i)Perylene NO07787 <5.00 ugl EPA 625 6/23/00 5.00 EB3012 ua
Chiordane N0O7787 <1.00 wvol EPA 608 6123/00 1.00 E83012 ua
Endrin Aldshyde N0O7787 <0.100 wgl EPA 608 6/23/00 0.100  EB3012 ua
Isophorone N0O7787 <100 wugl EPA 625 6/23/00 10.0 EB3012 ua
Toxaphene N0O7787 <1.00 ugl EPA 608 6/23/00 1,00 E83012 ua
PCB 1016 NOO7787 <0.90 ugl EPA 608 6/23/00 0.50 EB3012 va
PCB 1221 NOO7787 <0.50 ol EPA 608 6/23/00 0.50 £83012 ua
PCB 1232 NC07787 <0.50 ugl EPA 608 6/23/00 0.50 E83012 ua
PCB 1242 N007787 <0.50 ugl EPA 608 6/23/00 0.50 E83012 ua
PCB 1248 NO07787 <050 wt EPA 608 6/23/00 0.50 E83012 ua
PCB 1254 NOO7787 <050 uall EPA 608 6/23/00 0.50 E83012 ua
PCB 1260 N0O7787 <0.50 uglL EPA 608 6/23/00 (.50 EB3012 ua
Dioxin Screen NO07787 <10.0 ugl EPA 8270C 6/23/00 10 EB3012 ua
BOD N007787 <1 mgiL EPA 405.1 617100 14:00 1 £84380 ua
Chemical Oxygen Demand NOO7787 19.2 mgiL EPA 4104 6/19/00 55 E84380 wa
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Analysis

Parameter ID Analysis Sample ID Result Unit Method Date/Time D.L. LablD Analyst
Ammonia-N NOO7787 <0.05 mglL EPA 350.3 6/20/00 0.05 E84380 ua
Ortho-phosphate N007787 <0.003 mgi EPA 365.2 6/17100 0.003 E84380 ua
Phospharus, Tolal ‘N007787 0.047 mgl EPA6010B 6/21/00 0010  EB4380 ua
Nitrogen, Organic NOQ7787 <01 mgill EPA 351.2 6/20/00 0.1 E84380 ua
Nitrogen, Total Kjeldahl NO07787 <01 mgl EPA 351.2 6/20/00 0.1 E84380 wva
Total Coliform NOO7787 <1 col100ml  SM9222B 617100 15:40 1 E84380 ua
Hardness, Total NOO7787 63825 mglL EPA 130.2 6/28/00 1.0 E84380 ua
Non-Carb. Hardness N007787 6,714 mglL Cal. /268100 EB4380 ua
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Analysis

Parameter ID Analysis Sample ID Result Unit Method Date/Time D.L.  LablD Analyst
Alkalinity NOO7787 111 mgll EPA 310.1 6/28/00 3.0 E84380 ua
Calcium NO07787 332 mglL EPA 200.7 6/21/00 00023 EB4380 ua
Magnesium NOO7787 808 mofl EPA 200.7 6121100 0.0056 EB4380 ua
Potassium N0O7787 440 mgl EPA 200.7 &/21/00 0.055 E84380 ua

Field Data

pH, Field NOQ7787 7.66 stdunit EPA 1501 6/16/00 nfa E84380 ua
Conductivity, Field NO07787 50,320 umhosiem  EPA 120.1 6/16/00 1.0 £84380 va
Waler Temperature N00O7787 224 °C EPA 170.1 6/16/00 0.1 EB4380 wua
Dissolved Oxygen, Field NOO7787 386 mglL EPA 360.1 6/16/00 0.10 EB4380 ua
Salinity, Field NOO7787 336 % SM25208 6/16/00 E84380 ua
Turbidity, Field NOO7787 043 NTU EPA 180.1 6/16/00 0.10 E84380 ua
Hydrogen Sulfide, Field N0O07787 0.1 mgl HACH 6/16/00 0.0 E84380 ua

Approved by: . Comments:

A o>

Debra Sanders
Laboratory Director
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INTAKE #: 535577

A Project Name: Dual Zone, Key West
5 Qn d ers ’__;__\ Project Location: MW-Lower Zone

o —— | :
LO borQ torles Sample Supply Ground Water
Environmental Testing Services Collector:  Will Dromgoole
Date 12-Jul-00 Sample Received — 6/16/00 22:45
Date/Time:
Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL. 33908-
Analysis
Paramater [D Analysis Sample ID Result Unit Method DatefTime DL, LablD Analyst

Inorganic Analysis
62-550.310(1)

PWS030
1005 Arsenic  (0.05) NOO7787 <0.0028 moh EPA 200.7 6121100 0.0022 E84380 ua
1010 Barium  {2) NOO7787 <0.001 mgl EPA 200.7 621100 0.001 £84380 ua
1015 Cadmium {0.005) NOO7787 <0.0002 mgl EPA 200.7 6/21/00 0.0002 E84380 ua
1020 Chromium {0.1) N0O7787 <0.001 molL EPA 200.7 6/21/00 0.001 E84380 ua
1024 Cyanide (0.2) NOO7787 <0.020 mglL SM4500CNE 6/27/00 0.020 E83012 va
1025 Fiucride {4.0) NCO7787 1.1 mgll SM4500FC 6/19/00 0.1 E84380 ua
1030 Lead (0.015) NO07787 <0.001 mgit EPA 200.7 6/21/00 0.001 E84380 ua
1035 Mercury  (0.002) NOO7787 <0.001 mgl SM31128 6122100 - 0.001 EB4380 uva
1036 Nicket  (0.1) NQO7787 0.002 mgl EPA 200.7 612100 0.001 E84380 ua
1040 Nitrate  (10) N0O7787 <0.01 mgl SM4500NO3E  6/19/00 0.0 EB84380 ua
1041 Nitrite (N N007787 <0.01 mgl SM4500NO3E  6/16/00 0.01 E84380 ua
1045 Selenium  {0.05) NOGT787 <0.0016 mglL EPA 200.7 6/21100 0.0016 EB4380 wua
1052 Sodium (160} NOG7787 12,000 mgl EPA 200.7 6/29/00 0.350 E84380 ua
1074 Antimony  (0.006) N0O7787 <0.0022 mgl EPA 2007 6/21/00 0.0022 EB4380 ua
1075 Beryllium  {0.004) NOO7787 0.0019 mgfL EPA 200.7 6/21/00 0.0008 EB43BO ua
1085 Thalium  {0.002) NOO7787 <0.0035 mail £PA 200.7 6/21/00 0.0035 EB4380 ua

Secondary Chemical Analysis

62-550.320

PWS031]
1002 Aluminum {0.2) NOO7787 <0020 mglL EPA 200.7 6/21/00 0.020 EB4380 ua
1017 Chloride (250} NQ07787 21493 mgl SM4500CI-B 6/19/00 1 EB4380 ua
1022 Copper (1.0} NO0O7787 <0.0012 mgh EPA 200.7 6121/00 00012 E84380 ua
1025 Fluoride (2.0} NOO7787 1.1 mgl SM4500FC 6/19/00 0.1 EB4380 ua
1028 fron (0.3) N007787 <0.030 mpl EPA 200.7 6121100 0.030 EB4380 ua
1032 Manganese {0.05) N007787 0.0015 mgl EPA200.7 6/21/00 0.0001 EB84380 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and EE5457(Ft. Myers)
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T Analysis

Parameter ID Analysis Sample ID Result Unit Method DatefTime D.L. LablD  Analyst
1050 Silver 0.1) NOO7787 <0.001 mgh EPA 200.7 6/21/00 0.001 EB84380 ua
1055 Sulfate  (250) NGO7787 2965 mglL EPA 3754 6/20/00 1 EB4380 ua
{095 Zinc (5.0) NOO7787 <0.002 mglL EPA 200.7 6/21/00 0.002 EB4380 ua
1905 Color (15.0) NQQ7787 3 PiCounits  SM2120B 6/17/00 1 E84380 ua
1920 Odor (3.0} NOO7787 <1 TON SM21508 6/20/00 1 E84380 ua
1925 pH (6.5-8.5) NOQ7787 7.74  std units EPA 150.1 6/29100 n/a E84380 ua
1930 Total Dissolved Solids (500} NOG7787 37,750 mgil EPA 160.1 6/18/00 7 EB4380 ua
2905 Foaming Agents (0.5) N007787 0020 mgl SM5540C 6/21/00 0020  E83012 ua

Pesticide/PCB Chemical Analysis
62-550.310(2)(c)

PWS&029
2005 Endrin (2) N007787 <0.0263 wugl EPA 508 6/26/00 00263 EB83012 ua
2010 Lindane {0.2) NOO7787 <0,0253 ugh EPA 508 6/26/00 0.0253 E83012 ua
2015 Methoxychlor (40) NQ07787 <0.263 ugl EPA 508 6/26/00 0.263  E83012 ua
2020 Toxaphene (3) NOO7787 <0.526 ugl EPA 508 6/26/00 0.526 EB3012 ua
2031 Dafapon (200) N007787 <0.844 ugll EPA 515.1 6/30/00 0.844 E83012 ua
2032 Diquat (20) NOO7787 171 ugl EPA 5491 1112100 4.00 E83012 va
2033 Endothall (100} NGO7787 <500 wugl EPA 548 6/22/00 5.00 EB3012 ua
2034 Glyphosate (700) N0O7787 <377 ugl EPA 547 6/27/00 377 E83012 ua
2035 Di{2-ethylhexyl} adipate (400) NOQ7787 <0.600 ugl EPA 525.2 627100 0600  E83012 ua
2036 Oxamyl (Vydate) (200) N007787 <113 ugl EPA 531.1 712/00 1.13 E§3012 va
037 Simazine (4) NOO7787 <0185 wgl EPA 507 6/26/00 0.185  EB83012 ua
2039 Di{2-ethylhexyl) phthalate (6) NQ07787 <1.32 ugl EPA 525.2 6127100 1.32 E83012 ua
2040 Picloram (500} N007787 <0.263 ugl EPA 515.1 6/30/00 0.263  EB3012 ua
2041 Dinoseb (7) N0O7787 <0.132 ugh EPA 515.1 6/30/00 0132  EB3012 wva
2042 Hexachlorocyclopentadiene(50) NOO7787 <0.02105 ugl EPA 508 6123100 0.02105 EB3012 ua
2046 Carbofuran {40) N007787 <0.900 ugl EPA 531.1 7412100 0900  EB3012 ua
2050 Atrazine (3) N0O7787 <0.658 uglt EPA 507 6/26/00 0.658  EB83012 ua
2051 Alachler (2) NOQ7787 <0.0658 uglL EPA 507 6/26/00 0.0658 EB3012 wa
2085 Heptachlor (0.4} NQQ7787 <0.0568 ugl EPA 508 6/26/00 0.0568 EB83012 wa
2067 Heptachlor Epoxide {0.2) NO07787 <0.0258 ugl EPA 508 6/26/00 0.0258 EB3012 ua
2105 24-D (70) NOO7787 <0.381 ugl EPA 515.1 6/30/00 0.381 EB3012 ua
S2110 24,5-TP (Silvex) (50) NOO7787 <0.0263 ugh EPA 5151 630400 00263 E83012 ua
2274 Hexachlorobenzene (1) NOO7787 <0.0105 ugl EPA525.2 6/27/00 00105 E83012 ua
2306 Benzo(a)pyrene {.2) N0O7787 <0.0533 ugh EPA 525.2 6127100 0.0533  E83012 uva
2326 Pentachlorophenol (1) NOO7787 <100 wugl EPA 625 623100 10.0 E83012 ua
2383 PCB (0.5) NOO7787 <0.50 wugl EPA 608 6/23/00 0.50 EB3012 va
2931 Dibromochloropropane {2} NOO7787 <0.020 ugll EPA 504 6123100 0.020 E83012 wa
2946 Ethylene Dibromide {0.02) NOO7787 <0.010 ugl EPA 504 6/23/00 0.010 E83012 ua
2959 Chlordane (2) N007787 <1.00 ugll EPA 608 6/23/00 1.00 E83012 ua
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- Analysis
Parameter iD Analysis Sample ID Result Unit Method Date/Time D.L.  LablD Analyst

Volatile Organic Analysis
62-550.310(2)(b)

PWS028
2378 1,2,4-Trichlorobenzene (70) N007787 <0.220 wgl EPA524.2 6123100 0220  EB3012 ua
2380 Cis-1,2-Dichloroethylene (70) N00O7787 <0.030 ugl EPA 5242 6/23/00 0.030  E83012 ua
2955 Xylenes (Total) (10,000 N00O7787 <(.240 ugl EPAS24.2 6/23/00 0.240  E83012 ua
2964 Dichloromethane (5) N0O7787 <0.310 ugll EPA 524.2 6123100 0.310 E83012 va
2968 O-Dichlorobenzene  (600) NOO7787 <0.050 uglh EPA 5242 6/23/00 0050  E83012 ua
2969 Para-Dichlorobenzene (75) N0OO7787 <0.020 ugl EPA 5242 6123100 0.020 EB3012 ua
2976 Vinyl Chioride (1) N0Q7787 <0.250 wgl EPA 524.2 6/23/00 0290  E83M2 ua
2977 1,1-Dichloroethylene (7) NQ07787 <0.020 wgd EPA524.2 6/23/00 0020  EB83012 ua
2979 Trans-1,2-Dichloroethylene(100)  N007787 <0.120 wuoll EPA 524.2 6/23/00 0120  EB3012 ua
2980 1,2-Dichloroethane (3) NOD7787 <0.020 ugh EPA 524.2 6/23/00 0020  E83012 ua
2981 1,1,1-Trichloroethane (200) NO007787 <0210 ugl EPA 524.2 6/23/00 0210  EB3012 wa
2982 Carbon Telrachloride (3} N007787 <0.290 wgll EPA524.2 6/23/00 0.200  EB3012 ua
2983 1,2-Dichicropropane (5) NQO7787 <0.330 ugh EPA 524.2 6/23/00 0.330  EB83012 ua
2984 Trichloroethylene (3) NQ07787 <0.020 ugl EPA 524.2 6/23/00 0.020  EB3012 ua
2985 1,1,2-Trichloroethane (5) N0O7787 <0.230 ugh EPA524.2 623100 0230  EB30M2 ua
2987 Tetrachloroethylene (3) N007787 <0.210 ugll EPA 524.2 623100 0210 EB3IM2 ua
2989 Monochlorobenzene (100) N007787 <0.230 ugl EPA 5242 6/23/00 0230  EB83012 ua
2990 Benzene (1) N0O7787 <0050 ugl EPA524.2 6/23/00 0050  E83012 ua
2991 Toluene (1000) N007787 0510 ugl EPA 524.2 6/21/00 0410  EB30M2 uva
2992 ~ Ethylbenzene {700) N007787 <0.470 ugl EPA 524.2 623100 0470  EB3MM2 ua
2996 Styrene  (100) NOQ7787 <0470 ugl EPA524.2 6/23/00 0470  EB3012 ua

Trihalomethane Analysis
62-550.310(2)(a)
PWS027

2950 Total THM's (0.10) NOO7787 <0.00036 mglL EPA 524.2 62300 0.00036 EB83012 ua

Radiochemical Analysis
62-550.310(5)

PWS033
4000 Gross Alpha NOO7787 36.0 pCil EPA 900.0 6/27/00 3.7 E83033 ua
4020 Radium 226 NQO7787 19.8 pCil EPA 903.1 6/30/00 0.1 E83033 ua
4030 Radium 228 NO0O7787 09 pCil Brks/Blnchrd 6/30/00 0.9 E83033 ua

Unregulated Group I Analysis

62-550.405
PWS035
2021 Carbaryl N007787 <0599 ugill EPA 531.1 TH2/00 0599  E83012 ua
2022 Methomyt NOO7787 <0.254 gl EPA 531.1 71200 0.254 EB3012 ua
2043 Aldicarb Sulfoxide NOO7787 <0.850 wuwgl EPA 5311 7H200 0850  EB30M2 wua
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2044 Aldicarb Suifone N007787 <0.647 ugl EPA 531.1 712100 0647  EB3012 ua
2045 Metolachlor NO07787 <0.526 ugl EPA 507 6/26/00 0526  E83012 ua

047 Aldicarb NQO7787 <1.04 ugl EPA 5311 TM2/00 1.04 EB3012 ua
2066 J-Hydroxycarbofuran NOO7787 <113 ugh EPA531.1 7112400 1.13 EB3012 ua
2077 Propachlor NO07787 <040 ugl EPA 508 6/26/00 0.40 E83012 ua
2356 Aldrin N007787 <0055 ugl EPA 508 6/26/00 0055  EB3012 ua
2364 Dieldrin NOO7787 <0.02842 wuglL EPA 508 6/26/00 0.02842 E83012 va
2440 Dicamba NO07787 <0.0263 ugl EPA 515.1 6/30/00 0.0263 E83012 va
2595 Metribuzin NOQ7787 <0.126 ugl EPA 507 6/26/00 0126  EB83012 va
2076 Butachlor N0Q7787 <0.526 ugll EPA 508 6/26/00 0526  E83012 ua

Unregulated Group II Analysis

62-550.410
PWS034
2210 Chloromethane N0O7787 <0.350 ugl EPA 524.2 6/23/00 0350  E83012 ua
2212 Dichiorodificuromethane NOO7787 <0.500 ugl 'EPA 5242 6/23/00 0500  ES83012 ua
2214 Bromomethane N007787 <0.290 ugit EPA 524.2 6/23/00 0.200  E83012 ua
2216 Chioroethane NOO7787 <0.290 wugl EPA 524,2 6/23/00 0290  E83012 ua
2218 Trichlorofluoromethane NOO7787 <0280 ugl EPA 524.2 6123100 0.280 E83012 ua
2251 Methyl-Tert-Butyl-Ether N007787 <0.270 ugl EPA524.2 6/23/00 0270  E83012 uva
2408 Dibromomethane NO07787 <0.030 ugl EPA 524.2 6/23/00 0.030  EB83012 ua
2410 1,1-Dichtoropropylene NQ07787 <0.060 ugl EPA 524.2 6/23/00 0.060 E83012 ua
412 1,3-Dichloropropane NOO7787 <0050 ugl EPA 624.2 6/23/00 0.050 E83012 wua
2413 1,3-Dichloropropene N007787 <0210 ugh EPA 524.2 6/23100 0210  EB3012 ua
2414 1,2,3-Trichlorapropane N007787 <0.390 ugl EPA 524.2 6/23/00 0390  EB83012 va
2416 2,2-Dichloropropane NOO7787 - - <0.380 ugl EPA 524.2 6/23/00 0.380  EB83012 ua
2941 Chloroform NOO7787 <0.160 ugl EPA 524.2 6/23/00 0.160  E83012 ua
2942 Bromoform N0O7787 <0.310 ugl EPA 524.2 612300 0310  EB3012 va
2943 Bromadichloromethane NQO7787 <0.360 ugl EPA 5242 6/23/100 0.360  EB83012 ua
2944 Dibromochloromethane NOO7787 <0.270 ugl EPA 524.2 623/100 0270  EB3012 ua
2965 O-Chlorotoluene NOOT787 <0.330 wgd EPA 524.2 6723100 0.330 EB3012 ua
2966 P-Chlorotoiuene N007787 <0.290 ugl EPA 524.2 6/23/00 0290  EB3012 ua
2967 M-Dichlorobenzene NO07787 <0.200 ugll EPA 524.2 6123100 0.200 E83012 ua
2978 1,1-Dichloroethane N0O7787 <0.100 wugl EPA 524.2 6/23/00 0.100 E83012 ua
2986 1,1,1,2-Tetrachloroethane NO07787 <0.130 ugl EPA 524.2 612300 0.130 E83012 ua
2988 1,1,2,2-Tetrachloroethane NOO7787 <0.330 wugh EPA 524.2 6123100 0.330 EB3012 ua
2993 Bremobenzene N007787 <0.050 ugll EPA 524.2 6/23/00 0050  EB3M2 ua

Unregulated Group III Analysis

62-550.415
PWS036 & 037
2262 Isophorone NOO7787 <7.26 wgll EPA 625 6/23/00 7.26 EB83012 ua
2270 2 4-Dinitrotoluene N007787 <478 ut EPA 625 6/23/00 478 EB3012 ua
2282 Dimethylphthalate NO07787 <947 wugl EPA 625 6/23/100 947 EB3012 ua
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Parameter ID Analysis Sample ID Resuit Unit Method DatefTime D.L. LablD  Analyst
2284 Diethylphthalate N0O7787 <496 ugl EPA 625 623100 496 E83012 ua
2290 Di-n-Butylphthalate NQO7787 <401 uglh EPA 625 6/23/00 401 E83012 ua

1294 Buty! benzyl phthalate N0O7787 <255 ugh EPA 625 6/23/00 255 €83012 ua
5089 Di-n-octylphthalate N0O07787 <205 wugl EPA 625 6123400 2.05 E83012 ua
9108 2-Chlorophenol NGO7787 <410 ugl EPA 625 6/23/00 410 E83012 ua
9112 2-Methyl-4 6dinitophenol NGO7787 <4.00 wgl EPA 625 6/23/00 400 E83012 ua
9115 Phenol N0O7787 <218 uwgl EPA 625 6/23/00 218 E83012 ua
9116 2,4 6-Trichloraphenol NQ07787 <446 ugll EPA 625 /23100 4.46 E83012 ua

EPA 608
A-BHC N007787 <0.050 wugh EPA 608 623100 0.050 EB3012 ua
B-BHC NCO7787 <0.050 ugh EPA 608 6/23/00 0.050 EB3012 ua
D-BHC NO0O7787 <0.050 ugl EPA 608 6/23100 0.050 E83012 ua
G-BHC (Lindane) N0O7787 <0.050 ugh EPA 608 6123100 0.050 EB3012 va
Heptachlor NQO7787 <(.0568 ugl EPA 608 6/26/00 0.0568 EB3012 ua
Aldrin NQO7787 <0.055 uglh EPA 608 6126100 0.055  EB3012 ua
Heptachlor Epoxide NOO7787 <0.0258 ugl EPA 608 6/26/00 00258 EB83012 ua
Endosulfan | NOO7787 <0.050 ugl EPA 608 6123100 0050  E83012 ua
4,4-DDE NQ07787 <0.100 uglt EPA 608 6/23/00 0.100  E83012 ua
Dieldrin NOQ7787 <(.02842 ugll EPA 508 6/26/00 0.02842 E83012 ua
Endrin N007787 <0.0263 uglL EPA 608 6/26/00 0.0263 E83012 ua
4,4-DDD NO07787 <0.100 ugl EPA 608 6123100 0.100  EB3012 ua
Endosulfan i NGO7787 <0100 wi EPA 608 6/23/00 0.100  EB83012 ua
4,4-DDT NOO7787 <0.100 wgh EPA 608 6/23/00 0.100 EB3012 ua
Endrin Aldehyde N0O7787 <0.100 wugll EPA 608 623100 0.100 E83012 ua
Endosuifan Sulfate NQ07787 <0100 wugl EPA 608 623100 0.100 E83012 ua
Chiordane N0O7787 <0.526 ugll EPA 508 6/26/00 0.526 E83012 ua
Toxaphene NOQ7787 <0.526 ugl EPA 508 6/26/00 0.526 E83M2 ua
PCB-1016 NOO7787 <0.263 ugl EPA 508 6/26/00 0.263  EB3012 ua
PCB-1221 NQO7787 <0.263 ugh EPA 508 6/26/00 0263  EB83012 ua
PCB-1232 N007787 <0.263 ugll EPA 508 6/26/00 0.263  EB3012 ua
PCB-1242 N007787 <0.263 uglL EPA 508 6/26/00 0263  EB3012 ua
PCB-1248 NOG7787 <0.263 ugll EPA 508 6/26/00 0263  EB83012 ua
PCB-1254 NOO7787 <0.263 ugl EPA 508 6/26/00 0.263  E83012 ua
PCB-1260 NO0O7787 <0.263 wgh EPA 508 6/26/00 0.263  E83012 ua
Methoxychlor NOO7787 <0.263 wugh EPA 508 6/26100 0.263  E83012 ua

EPA 624 - Purgeable Organics

Chloromethane NOO7787 <0.350 wgl EPA 524.2 6123100 0.350 EB3012 ua
Vinyl Chloride NQO7787 <0.290 uglt EPA 524.2 6/23/00 0.290 EB3012 va
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Parameter 1D Analysis Sample ID Result Unit Method DatefTime D.L.  LabiD Analyst
Bromomethane NOO7787 <0.200 ugh EPA524.2 6/23/00 0.290  E83012 ua
Chloroethane N0OO7787 <0.280 ugl EPA 524.2 6/23/00 0.290 EBI012 ua
Trichlorofluoromethane NQO7787 <0.280 ugt EPA 524.2 6/23/00 0.280 EB3012 va
1,1-Dichloroethene NQO7787 <0.020 ugll EPA 524.2 6/21/00 0.020 E83012 ua
Methylene Chloride NOO7787 <0.310 ugl EPA 524.2 6/23/00 0.310 E83012 ua
Trans-1,2-Dichloroethene N0O7787 <0.120 ugl EPA 524.2 6/23/00 0.120 EB3012 ua
1,1-Dichloroethane NOO7787 <1.00 ugl EPA 524.2 6/23/00 1.00 E83012 ua
Chioroform NOQ7787 <0.160 uol EPA 524.2 6/23/00 0160  EB3D12 va
1,1,1-Trichioroethane N0O7787 <0.210 wugl EPA 5242 623100 0.210 E83012 ua
Carbon Tetrachloride NOO7787 <(,290 ug EPA524.2 6/23/00 0.290 E83012 ua
1,2-Dichloroethane NOO7787 <100 ugL - EPAS524.2 6/23/00 1.00 E83012 uva
Benzene NOQ7787 <0.050 uglL EPA 524.2 623100 0.050 E83012 ua
Trichloroethene NOO7787 <0.020 ugh EPA 524.2 6/23/00 0.020 E83012 ua
1,2-Dichloropropane NOQ7787 <0.330 ugl EPA 524.2 623100 0330  E83012 ua
Bromodichloromethane NOO7787 <0.360 wugl EPA524.2 6/23/00 0.360 E83012 ua
2-Chloroethylvinyl Ether N007787 <100 ugl EPA 624 6/21/00 10.0 E83012 ua
Cis-1,3<dlichloropropene N0Q7787 <100 gl EPA 524.2 6/23/00 1.00 E83012 wa
Toluene N0O7787 0510 ugl EPA524.2 6/23/00 0410  EB3012 ua
Trans-1,3-Dichloropropene NOQ7787 <0.500 ugl EPA524.2 6/23/00 0.500  EB3012 va
1,1,2-Trichloroethane NO07787 <0.230 ugl EPA524.2 623100 0.230 E83012 ua
Tetrachloroethene NQO7787 <0.210 ugl EPA 524.2 6/23/00 0.210 E83012 ua
Dibromochloromethane NOO7787 <0.270 ugl EPA524.2 6/23/00 0.270 EB3012 ua
Chlorobenzene NOQ7787 <0.230 ugl EPA 524.2 6123100 0.230 E83012 ua
Ethylbenzene NOO7787 <0470 ugl EPA 524.2 623100 0470  EB30M2 ua
Bromoform N0O7787 <0.310 ugl EPA 524.2 6/23/00 0310  EB3012 ua
1,1,2.2-Tetrachloroethane NOC7787 <0.330 uglh EPA524.2 6/23/00 0330  EB3012 ua
1,3-Dichlorobenzene NOO7787 <0.200 ugl EPA 524.2 6/23100 0200  EB83012 va
1,4-Dichlorobenzene NOO7787. <0.020 wgl EPA524.2 6/23/00 0.020 E83012 ua
1,2-Dichlorobenzene N0O7787 <0.050 ugl EPA 524.2 6/23/00 0050  EB301Z ua

EPA 625 - Semivolatile Organics

N-Nitrosodimethylamine N007787 <100 ugl EPAG25 6/23/00 10.0 E83012 va
Phenol NOO7787 <100 ugl EPA 625 6/23/00 10.0 EB3012 va
Bis(2-Chioroethyl)Ether NOO7787 <100 ugh EPA 625 6/23/00 10.0 E83012 ua
2-Chlorophencl NQO7787 <100 wugl EPA 625 6123/00 10.0 E83012 ua
1,3-Dichlorobenzene NO0O7787 <100 wugl EPA 625 623100 100 £83012 ua
1,4-Dichlorobenzene NOO7787 <10.0 wugl EPA 625 6/23/00 10.0 E83012 ua
1,2-Dichlorobenzene NOO7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
Bis{2-Chloroisopropyl)ether N0G7787 <100 wgl EPA 625 6/23/00 10.0 E83012 ua
N-Nitroso-di-n-propylamine N0Q7787 <10.0 wugl EPA 625 6/23/00 10.0 E83012 ua
Hexachloroethane N0O7787 <10.0 ugl EPA 625 6123100 10.0 E83012 ua
Nitrobenzene N0O7787 <10.0 ugh EPA 625 6/23/00 10.0 E83012 ua
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2-Nitrophenol N007787 <10.0 wglL EPA 625 6/23/00 10.0 EB3012 ua
2.4-Dimethylphenol N007787 <10.0 ugl EPA 625 6/23/00 10.0 EB3012 ua
Bis(2-Chloroethoxy)Methane N007787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
2 4-Dichlorophenol NOO7787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
1,2 4-Trichlorobenzene NOQ7787 <0.220 wl EPA 625 6/23/00 0.220 E83012 ua
Naphthalene NOO7787 <5.00 wugl EPA 625 6/23/00 5.00 E8IM2 ua
Hexachlorobutadiene N0OO7787 <100 ugh EPA 625 623100 100 E83012 ua
4-Chloro-3-Methylphenol N0O7787 <100 wugh EPA 625 6123100 10.0 E83012 ua
2-Methylnaphthalene NOO7787 <10.0 ugl EPA 625 6/23/00 10,0 E83012 ua
1-Methylnaphthalene NOO7787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
Hexachlorocyclopentadiene NOO7787 <10.0 up EPA 625 6/23/00 10.0 E83012 ua
2 ,4,6-Trichiorophenol NQQ7787 <100 ul EPA 625 6/23/00 10.0 E830M2 ua
2-Chloronaphthalene NOO7787 <10.0 ugl EPA 625 6/23/00 100 E83012 ua
Dimethylphthalate N0O07787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
Acenaphthene N007787 <5.00 uglL EPA 625 6/23/00 5.00 E83012 ua
Acenaphthylene N0O7787 <5.00 ugl EPA 625 6/23/00 5.00 EB3012 ua
2,4-Dinitrophenaot NOO7787 <100 ugl EPA 625 6123100 10.0 E83012 ua
4-Nitrophenal N007787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
24-Dinitrotcluene N007787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 va
2.6-Dinitrotoluene N007787 <100 wl EPA 625 6/23/00 10.0 EB3012 ua
Diethylphthatate NQ07787 <100 wol EPA 625 6/23/00 10.0 EB3012 ua
4-Chlorophenyl-pheny! ether NOO7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
Fluorene NOO7787 <5.00 ugll EPA 625 6123100 5.00 ES3012 ua
4,6-Dinitro-2-Methylphenol NOO7787 <100 gl EPA 625 6/23/00 10.0 E83012 va
N-Nitrosodiphenylamine NOO7787 <100 ugl EPA 625 6/23/00 100 E83012 ua
4-Bromophenyl-phenyl ether N007787 <100 wugl EPA 25 623100 10.0 EB3012 ua
Hexachlorobenzene N0OO7787 <10.0 ugll EPA 625 6/23/00 10.0 E83012 ua
B-BHC N007787 <0.050 ugl EPA §08 6/23/00 0.050  EB3012 ua
Pentachlorophenoi NOO7787 <10.0 ugl EPA 625 6/23100 100 E83012 ua
Phenanthrene N007787 <5.00 wugll EPA 625 6/23/00 5.00 E83012 ua
Anthracene NQO7787 <5.00 ugh EPA 625 6/23/00 5.00 E83012 ua
D-BHC N007787 <0.050 ugl EPA G608 6/23/00 0.050 E83012 ua
Heptachior NOO7787 <0.050 ugl EPA 608 6/23/00 0.050 E83012 ua
Di-n-Butylphthalate NOO7787 <100 wol EPA 625 6/23/00 10.0 E83012 ua
Aldrin N0G7787 <0.050 wgl EPA 608 6/23/00 0.050  EB83012 ua
Heptachlor Epoxide NO07787 <0.0258 gl EPA 508 6/23/00 0.0258 E£83012 ua
Fluoranthene NOQ7787 <5.00 wugl EPA 625 6/23/00 5.00 ES3012 ua
Benzidine NCO7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
Pyrene N007787 <10.0 ugl EPA 625 6/23/00 10.0 E83012 ua
Endoesulfan | NOQ7787 <0.050 wugl EPA 608 6/23/100 0.050 E83012 ua
4,4-DDE N007787 <0.100 ugl. EPA 608 6123100 0100  E83012 ua
Dieldrin N007787 <0.02842 ugl EPA 508 6/23/00 0.02842 E83012 ua
Endrin NQO7787 <0.0263 uoh EPA 508 6/23/00 00263 EB3012 ua
44-D0D NOO7787 <0100 ugl EPA 608 6123100 0.100 E83012 ua
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Endosulfan If NQ07787 <0.100 ugh EPA 608 6/23100 0100  E83012 wa
Butylbenzylphthalate N007787 <100 ugl EPA 6§25 6/23/00 10.0 E83012 wa
4,4-DDT NQ07787 <0.100 uwgll EPA 608 6/23/00 0100  E83012 ua
Endosulfan Sulfate NOO7787 <0.100 wugl EPAG08 6/23/00 0.100 EB3012 ua
3,3-Dichlorobenzidine NO07787 <100 wugll EPA 625 6/23/00 10.0 EB3012 ua
Benzo{a)Anthracene NOO7787 <500 ugl EPA 625 6/23/00 5.00 E83012 ua
Bis{2-Ethylhexyl)Phthalate N007787 <10.0 ugh EPA 625 6/23/00 10.0 E83012 wva
Chrysene NOO7787 <10.0 ugh EPA 625 6/23/00 10.0 E83012 ua
Di-n-octylophthalate NQO7787 <100 ugl EPA 625 6/23/00 10.0 E83012 ua
Benzo{d)Fluaranthene NOO7787 <500 wugl EPA 625 6123100 5.00 E83012 ua
Benzo{k)Fluoranthene N007787 <500 ugh EPA 625 6/23/00 5.00 E83012 ua
Benzo{a)Pyrene NOO7787 <5.00 ugl EPA 625 6/23/00 5.00 E83012 ua
Indenof1,2,3-cd)Pyrene NOQ7787 <500 ugl EPA 625 6/23/00 5.00 EB3012 ua
Dibenzo(a,hjAnthracene NOO7787 <10.0 uglL EPA 625 6/23/00 10.0 E83012 ua
Benzofg,h,i)Perylene N007787 <500 ugl EPA 625 6/23/00 5.00 E83012 ua
Chlordane N007787 <1.00 ugl EPA 608 6/23/00 1.00 E83012 ua
Endrin Aldehyde N007787 <0.100 uglL EPA 608 6/23/00 0.100  E83012 ua
Isophorone N007787 <100 ugl EPA 625 6/23/00 10.0 E83012 wva
Toxaphene N007787 <100 vl EPA 608 6/23/00 1.00 EB3M2 ua
PCB 1016 NOO7787 <0.50 ugl EPA 608 6/2300 0.50 E83012 ua
PCB 1221 N007787 <0.50 wugl EPA 608 623100 0.50 £83012 uva
PCB 1232 N007787 <0.50 ugit EPA 608 6/23/00 0.50 E83012 ua
PCB 1242 NOG7787 <0.50 ugl EPA 608 6/23/06 0.50 E83012 wa
PCB 1248 N0Q7787 <0.50 ugl EPA 608 6/23/00 0.50 E83012 ua
PCB 1254 N0Q7787 <0.50 wuglL EPA 608 6/23100 0.50 EB3012 va
PCB 1260 NOgO7787 <050 uglL EPA 608 8/23/00 0.50 E83012 ua
Dioxin Screen N00O7787 <10.0 ugll EPA 8270C 6/23100 10 E83012 ua
BOD NOQ7787 <1 mglL EPA 405.1 6/17/00 14:00 1 EB4380 ua
Chemicat Oxygen Demand NOQ7787 19.2 mgh EPA 410.4 6/19/00 55 E84380 ua
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Ammonia-N NOO7787 <0.05 mgi EPA 350.3 6/20/00 0.05 E84380 va
Ortho-phosphate NDO7787 <0003 mgl EPA 365.2 617100 0.003 E84380 ua
Phosphorus, Total N0O7787 0.047 mglt EPA 60108 6/21/00 0.010 EB4380 ua
Nitrogen, Organic N007787- <0.t mglL EPA 351.2 6/20/00 01 E84380 ua
Nitrogen, Total Kjeldaht NQO7787 <0.1 mgl EPA 351.2 6/20/00 0.1 E84380 ua
Total Coliform NOO7787 <1 col100ml  SM9222B 6/17/00 15:40 1 E84380 wa
Hardness, Total NDO7787 6,825 mgl EPA 130.2 6/28/00 1.0 £84380 wva
Non-Carb. Hardness NOO7787 6,714 molL Cal. 6/28/00 E84380 ua
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Alkalinity NOO7787 111 mglt EPA 3101 6/28/00 30 £84380 ua
Calcium NOO7787 332 mglL EPA 200.7 6/21/00 0.0023 EB84380 va
Magnesium NOO7787 808 mgiL EPA 2007 6/21/00 0.0056 EB4380 ua
Potassium NOO7787 440 mglL EPA 200.7 6/21100 0.055 E84380 ua

Field Data

pH, Field NOO7787 7.66 stdunit EPA 150.1 6/16/00 n/a £84380 wa
Conductivity, Field N007787 50,320 umhosicm  EPA 120.1 616/00 1.0 £84380 ua
Water Temperature N0O7787 224 °C EPA 1701 6/16/00 0.1 £84380 va
Dissolved Oxygen, Field N0O7787 396 mgh EPA 360.1 6/16/00 0.10 E84380 ua
Salinity, Field NOQ7787 336 % SM25208 616400 E84380 ua
Turbidity, Field NOO7787 043 NTU EPA 1801 6/16/00 0.10 E84380 ua
Hydrogen Sulfide, Field NOO7787 0.1 mgll HACH 6/16/00 0.0 E84380 ua

Approved by: . Comments:

YW 4

Debra Sanders
Laboratory Director
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INTAKE #: 531384

Project Name:  Injection Well

A
S an d ers ’;\ Project Location:  Key West

Laboratories
n — : Collector: Client
€nvironmental Testing Services
Sample Received 2/7/00 8:15
Date 13-Mar-00 Date/Time:

Youngquist Brothers, Inc.
15465 Pine Ridge Road

Fort Myers, FL. 33908-

Parameter 1D Analysis Sample ID Result Unit Mathod Date/Time D.L LablD  Analyst

Inorganic Analysis
62-550.310(1)

PWS030
1005 Arsenic  (0.05) NOD1815 <0.003 mgiL EPA 200.7 2/21/00 0.003 84352 wua
1010 Barium (2} NO01815 <0.0001 mgl EPA 200.7 221100 0.0001 84352 wua
1015 Cadmium {0.005) NO01815 <0.0002 mg't EPA 200.7 2121100 0.0002 84352 wua
1020 Chromium (0.1) N001815 0.001 mel EPA 200.7 221100 0.001 84352 ua
024 Cyanide (0.2) NOO1815 <0.0033 mgl SM4500CN 214100 0.0033 83139 wua
1025 Fluoride ({4.0) N001815 08 mgl EPA 340.2 2124100 0.1 84352 ua
1030 Lead {0.015) NGG1815 0.001 mgl EPA 200.7 221100 0.001 84352 wua
1035 Mercury  (0.002) N001815 <0.001 mgl EPA 2451 27100 0.001 84352 ua
1036 Nickel  {0.1) N001815 0.001 mot EPA 200.7 2121100 0.001 84352 ua
1040 Nitrate  {10) NOO1815 005 mgiL EPA353.2 29100 0.01 84352 ua
1041 Nitrite  {1) NO01815 <0.01 mgh EPA 354.1 2/8/00 0.01 84352 ua
1045 Selenium  (0.05) N001815 <0.002 mgl EPA 200.7 2121100 0002 84352 ua
1052 Sodium  (160) N0O1815 7251 mgd EPA 200.7 221100 0003 84352 wua
1074 Antimony  (0.006) N001815 0.00088 mgiL EPA 200.8 217100 0.00022 83139 wua
1075 Berylium  {0.004) NO01815 <0.00028 mol EPA 200.8 217100 0.00028 83139 wua
1085 Thallium  (0.002) N0O1815 0.00002 mgh EPA 200.8 217100 0.00001 83138 wuva

Secondary Chemical Analysis

62-550.320

PWS031
1002 Aluminum (0.2) N0O1815 <G.020 mglL EPA 200.7 22100 0020 84352 ua
1017 Chloride  (250) NOO1815 18944 mgl SM4500C1-8 2117100 1 84352 ua
1022 Copper (1.0} NOO1815 <0.0016 mgl EPA 200.7 2/21/00 0.0016 84352 ua
1025 Fiuoride (2.0) N001815 08 mol EPA 340.2 224100 0.1 84352 ua
1028 tron 0.3) NC01815 0503 mgl EPA 200.7 2/21/00 0030 84352 wua
1032 Manganese {0.05) NOO1815 0.013 mol EPA 200.7 2124100 0.002 84352 wa
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Analysis

Parameter (D Analysls Sample ID Result Unit Method Date/Time D.L. LablD  Analyst
1050 Silver (0.1} N(OOt815 <0001 mgi EPA 2007 2121100 0.001 84352 ua
1055 Sulfate {250) N001815 3083 molL EPA 3754 2118100 1 B4352 wua

)96 Zinc {5.0} NOD1815 0.003 mgt EPA 20‘ 2/21[00‘ 0.002 84352 ua
1905 Color {15.0) N001815 130 PiCounits  EPA 110. 2/8/00 1 84352 ua
1020 Odor (3.0} NDO1815 <1 TON EPA 140.1 21100 1 84352 ua
1925 pH {6.5-8.5} N0O01815 7.83  sid units EPA 150.1 2/9/00 nfa 84352 ua
1930 Total Dissolved Solids {500) N001815 35200 mgn EPA 160.1 2118100 7 84352 ua
2905 Foaming Agents (1.5) NOD1815 <0.159 mgiL EPA 4251 29/00 0.159 83139 wua

Trihalomethane Analysis
62-550.310(2)(a)
PWS027
Chloroform N001815 <0.00022 mgll EPA 502.2 21800 0.00022 83139 wva
Bromodichloromethane N0O1815 <0.00021 mgil. EPA 502.2 2/8/00 0.00021 83139 ua
Dibromochloromethane NOO1815 <0.00014 mgL *+  EPAS5022 218100 0.00014 83139 ua
Bromoform N001815 <0.00005 mgi EPA 5022 2/8/00 0.00005 83139 ua
Total TTHMs NO01815 <(.00022 mglL EPA 502.2 218100 000022 83138 ua
Volatile Organic Analysis
62-550.310(2)}(b)
PWS028
2378 1,2 4-Trichlorobenzene (70} NO01815 <0.406 ugl EPA 502.2 218100 0.406 83139 ua

180 Cis-1,2-Dichloroethylene (70} N0O01815 <0.250 ugll EPA 502.2 218100 0.250 83139 ua
2955 Xylenes {Totat} (10,000) NDO1815 <0.382 wuglt EPA 502.2 2/800 0.382 B3139 wva
2964 Dichloromsthane (5) N0O1815 <0.389 ugll EPA 5022 218/00 0.389 83139 ua
2968 O-Dichlorobenzene (600} NOO1815 <0.346 ugl EPA 5022 218100 0.348 83139 wua
2969 Para-Dichlorobenzene {75) NO01815 <0.394 wgll EPA 502.2 2/8/00 0.394 83133 ua
2976 Vinyl Chloride (1) N001815 <0.239 wugh EPA 502.2 218100 0.239 83139 ua
2977 1,1-Dichloroethylene (7) N0O1815 <0.201 gl EPA 5022 2/8/00 0.291 83139 wa
2979 Trans-1,2-Dichloroethylene(100}  ND0O1815 <0.315 ugl EPA 502.2 2/8/00 0.315 83139 wua
2980 1,2-Dichloroethang (3} N001815 <(.272 ugh EPA 502.2 2i8100 0.272 83139 wa
2081 1,1,1-Trichloroethane (200) N0O1815 <0.347 ugl EPA 5022 2/8/06 0.347 83139 ua
2982 Carbon Tetrachloride (J) N001815 <0.375 ugl EPA 502.2 2/8/00 0.375 83139 wua
2983 1,2-Dichloropropane (5) N001815 <0.231 wlL EPA 5022 2/8/00 0.231 83139 ua
2984 Trichloroethylene (3) N001815 <0.291 uwh EPA 502.2 2/8100 0.2 83139 wua
2985 1,1,2-Trichloroethane (5) N0D1815 <0.248 ugh EPA 502.2 21800 0.248 83139 va
2967 Telrachloroethylene (3) N001815 <0.303 ugl EPA 502.2 2/8/00 0.303 83133 va
2989 Monochiorobenzene (100) N0O1815 <0.186 ugll EPA 5022 218100 0.186 83139 wa
2990 Benzene (1) NOO1815 <0.186 ugl EPA 502.2 218100 0.186 83139 ua
2991 Toluene (1000} NOD1815 <0.279 ugh EPA §02.2 2/8100 0.279 83139 ua
2992 Ethylbenzene (700) N001815 <0.200 ugl. EPA 502.2 218/00 0.200 83139 ua
2996 Styrene (100} NOD1815 <0.188 wgll EPA 502.2 2/8/00 0.188 83139  wua
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Parameter ID Analysis Sampie ID Result Unit Method DateTime D.L. LablD  Analyst

Pesticide/PCB Chemical Analysis
62-550.310(2)(c)

_ PWS029 {

2005 Endrin  (2) NO01815 <0.00042 uglL EPA 505 215/00 0.00042 83139 wua
2010 Lindane (0.2) NOO1815 <0.0005 wugl EPA 505 218100 00005 83139 ua
2015 Methoxychlor {40} NO01815 <0.0044 ugh. EPA 505 215/00 0.0044 B3138 wua
2020 Toxaphene (3) N001815 <0.0085 vgh EPA 505 2115100 0.0085 83139 wua
203t Dalapon  (200) N001815 <0.001 ugl EPA 5151 242500 0.001 83139 ua
2032 Diqual (20) NO01815 <0.199 ugl EPA 549.1 2/25/00 0.199 83139 wua
2033 Endothall {100) N0O1815 <90 ugt EPA 548 2121100 90 83139 ua
2034 Glyphosate {700) NO01815 <60 wugl EPA 547 2127100 6.0 83139 ua
2035 Di(2-ethythexyl) adipate {400) NO01815 <6 wugl EPA 5252 2128100 06 83139 wua
2036 Oxamy! (Vydale) {200) N001815 <20 ugt EPA 531.1 2123100 20 83139 ua
2037 Simazine (4) N001815 <0.729 ugll EPA 505 2115100 0.725 83139 ua
2039 Di(2-ethylhexyl) phthalate {6) NO01815 <0.6 ugh EPA 5252 2128100 0.6 83139  wua
2040 Pictoram (500) NOO1815 <0.0477 ol EPA 5151 2125100 0.0477 83139 wua
2041 Dinoseb (7} N001815 <0.01 ugfl EPA 5151 2/25/00 0.01 83138 ua
2042 Hexachlorocyclopentadiene({50) NOO1815 <01 wugll EPA 505 2115100 0.1 83139 wua
2046 Caibofuran {40} N001815 <09 wulL EPA §531.1 2123100 0.9 83138 wua
2050 Atrazine {3) NOO1815 <01 ugl EPA 505 215100 0.1 83138  ua
2051 Alachior (2) NOO1815 <0.0059 wgll. EPA 505 2115100 0.0059 83139 wua
2065 Heptachior (0.4) NO01815 <0.00044 wugl EPA 505 2115100 0.00044 83139 ua

67 Heptachlor Epoxide (0.2) NO01815 <0.00225 ugl EPA 505 2/15/00 0.00225 83139 wua
2105 24-D {70} NOO1815 <0.05 ugl EPA515.1 2/25/00 0.05 83139 wua
2110 2.4,5-TP (Silvex) {50) N001815 <(.02 gl EPA §15.1 2/25/00 0.02 83139 wa
2274 Hexachlorobenzene (1) NDO1815 <0.1 ugl EPA 505 225106 0.1 83138 ua
2306 Benzo{ajpyrene (.2) NOO1B15 <0.02 wugl EPA 550 215400 0.02 83139 wa
2325 Pentachlorophenol (1) NOD1815 <0.0257 uglt EPA 515.1 2115100 00257 83139 ua
2383 PCB (0.5) NOO1815 <01 wugl EPA 505 2115/00 0.1 83139 wua
2931 Dibromochioropropane (.2) N001815 <0.01 ugl EPA 504 21700 0.01 83139 wua
2946 Ethylene Dibromide (0.02) NO01815 <0.01 wgll EPA 504 215100 0.01 831139  ua
2959 Chlordane (2} NOG1815 <0.00083 ual EPA 505 2115100 0.00083 83138 wua

Unregulated Group I Analysis
62-550.405
PWS035

2021 Carbaryl N001815 <20 ugl EPA 531.1 22300 20 B3139  ua
2022 Methomyl NGO1815 <20 ugh EPA 531.1 2123100 20 83139 wa
2043 Aldicarb Sulfoxide N001815 <20 wuwgl EPA 5311 2123100 20 83139 uva
2044 Aldicarb Sulfone NOO1815 <20 ugl EPA §31.1 2123100 20 83139  wua
2045 Metolachtor N001815 <0156 ugl EPA 507 2123100 0.15 83139 ua
2047 Aldicarb NOO181S <10 wugl EPA 531.1 221100 1.0 83139 wua

‘66 3-Hydroxycarbofuran N001815 <20 uwgl EPA 5311 223100 2.0 83139 ua
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Parameter ID Anatysis Sample 1D Result Unit Method DatefTime D.L. LabiD  Analyst
2077 Propachior NO01815 <05 uglt EPA 508 2121100 0.5 83139 wua
2356 Aldrin N0O1815 <0.00043 wugl £PA 508 2121100 0.00043 83139 ua

64 Dieldrin N0O1815 <0.00034 wugl EPA 508 2121100 000034 83139 wua
2440 Dicamba N0O1815 <0.08 ugl EPA 5151 2125100 0.08 83139 ua
2595 Metribuzin NO01615 <015 wgll EPA 507 221100 0.15 83139 wua
2076 Butachlor N001815 <04 wugl EPA 507 2121/00 04 83139  ua

Unregulated Group Il Analysis

62-550.410
PWS034

2210 Chloremethane N001815 <0.223 ugl EPA 5022 2/8/00 0223 8339 va
222 Dichlorodifiouromethane - N001815 <0.284 wl EPA 502.2 218100 0.294 83139 ua
2214 Bromomethane N0O1815 <0.374 ugh EPA 502.2 218100 0.374 83139 wua
2216 Chloroethane N0O1815 <0.223 ugh EPA 602.2 2i8/00 0223 83139 ua
2218 Frichlorofluoromethane NO01815 <0325 w EPA 502.2 218100 0.325 83139 ua
2251 Methyl-Tert-Butyl-Ether NGO1815 «0.25] wgl EPA 502.2 218100 0.253 83139 ua
2408 Dibromomethane ND01815 <0.136 ugn EPA 502.2 2/8/00 0136 83139 ua
2410 1,1-Dichloropropylene N001815 <0.314 wgl EPA 502.2 2/8100 0.314 83139 ua
2412 1.3-Dichloropropane N001815 <0.135 ugl EPA 502.2 218/00 0.135 83139 ua
2413 1,3-Dichloropropene N0O1815 <0.5 ugl EPA 5022 218100 0.5 83139 wua
2414 1,2,3-Trichloropropane N001815 <0.137 ugl EPA 502.2 218100 0.137 83139 wa
2416 2,2-Dichloropropane N001815 <0435 ugl EPA 502.2 2/8/00 0435 83139 ua

41 Chloroform NO01815 <0.218 ugh EPA 502.2 218/00 0.218 83139 wua
2942 Bromoform N0D1815 <0052 wgl EPA 502.2 218100 0.052 83139 wua
2943 Bromodichloromethane N001815 <0.211 ol EPA 5022 21800 0.211 83139 ua
2944 Dibromochloromethane NO01815 <0.141 uwgl EPA 502.2 218100 0141 83139 ua
2965 Q-Chlorotofuene NOD1815 <0.33 ugh EPA 502.2 2/8/00 0.39 83139 ua
2966 P-Chlorotoiuene NOO1815 <0.224 gl EPA 502.2 2i8i00 0.224 83139 ua
2967 M-Dichlorobenzene NO01815 <0.304 ugl EPA 5022 2/8/00 0.304 83139 wua
2978 1,1-Dichloroethane N0D1815 <0271 ugl EPAS5022 . 2/8/06 0.271 83139 ua
2986 1,1,1,2-Tetrachloroethane N001815 <0.325 ugl EPA 502.2 21800 0.326 83139 ua
2988 1.1,2,2-Tetrachloroethane NO01815 <(.369 ugl EPA 502.2 218100 0.369 83139 ua
2993 Bromobenzene N001815 <038 whi EPA 502.2 2/8100 0.38 83139 ua

Unregulated Group 1 Analysis
62-550415
PWS036 & 037

2262 Isophorone N(01815 <0479 uwl EPA 625 2115100 0.479 83139 ua
2270 2 4-Dinitrolohene NOD1815 <0.184 ugh EPA 625 215160 0.194 83139 ua
2282 Dimethylphthalate NO01815 <0399 wol EPA 625 2115100 0.399 83139  ua
2284 Diethylphthalale N0D1815 <0.328 wh EPA 625 2/115/00 0.328 83139 wua
2290 Di-n-Butylphthalate N001815 <0.252 ugl EPA 625 2115100 0252 B339 ua
794 Butyl benzyl phihalale NO01815 <0.265 ugl EPA 625 2115400 0.265 83139 ua

A9 Di-n-octylphthalate N0O01815 <0.214 wgl EPA 625 2115/00 0.214 83139 wua
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Parameter 'D Analysis y Sample ID Result Unit Method Date/Time D.L. LablD  Analyst
4108 2-Chiorophenol > N001815 <0.303 ugl EPA 625 2115100 0.303 83139 ua
112 2-Methyl-4,6-dinitophenol NO01815 <1532 ugl EPA 625 2115/60 1.532 83139 ua

15 Phenol N001815 <0.357 ugh EPA 625 2115100 0.357 83139 ua
9116 - 2,4,6-Trichlorophenol N001815 <0.246 ugh EPA 625 2115/00 0.246 83139 wva

Radiochemical Analysis
62-550.310(5)
PWS033
4000 Gross Alpha N001815 204 pCil EPA 900.0 211600 +56 83141 ua
4020 Radium 226 N001815 16.1 pCit EPA 9031 218100 +07 83141 ua
4030 Radium 228 NOO1815 12 pCil Brks/Binchrd 2118100 +#05 83141 ua

608 - Organochlorine Pesticides

A-BHC N0O1815 <(.00056 ugl EPA 608 221100 0.00056 83139 ua
B-BHC N0G1815 <0.00102 wglL EPA 608 2121100 0.00102 83139 ua
D-BHC N001815 <0.00245 wall EPA 608 21100 0.00245 83139 ua
G-BHC (Lindane) NO01815 <(.00031 ugi EPA 608 2121100 0.00031 83139 ua
Heptachlor N001815 <0.00044 ugl EPA 608 2121/00 0.00044 83139 wua
Aldrin NDD1815 <0.00043 ugl EPA 608 2121100 0.00043 83139 ua
Heptachlor Epoxide N0O1815 <0.00225 ugh EPA 608 201100 0.00225 83139 ua
Endosulfan | N001815 <0.00050 wgll EPA 608 221100 000050 83139 wua
4,4-DDE N0O1815 <0.00312 ugl EPA 608 221100 0.00312 8339 wua
Dieldrin N0O01815 <0.00034 wol EPA 608 212100 0.00034 83139 wa
Endrin N0O1815 <(.00042 wgl EPA 608 221100 0.00042 83139 wua
4,4-DDD N001815 <0.00866 ugf EPA 608 221700 000866 83139 ua
Endosusifan !l NOD1815 <0.00068 ugl EPA 608 2121100 0.00068 83139 wua
4,4-DDT N001815 <0.00876 wugll EPA 608 2124100 000876 83139 wua
Endrin Aldehyde N0O1815 <0.00204 ugh EPA 608 2121100 0.00204 83139 ua
Endosulfan Sulfate N001815 <0.00402 ught EPA 608 2121100 0.00402 83139 wua
Chlordane N0O1815 <0.00083 ugh EPA 608 2121100 0.00083 83139 wua
Toxaphene NQO1815 <0.0085 ugl EPA 608 221100 0.0085 83139 wua
PCB-1016 ND01815 <0.0475 wll EPA 608 221100 00475 83139 wa
PCB-1221 N0O1815 <0.0305 uglh EPA 608 2121100 0.0305 83139 ua
PCB-1232 N001815 <0525 uwl EPA 608 2121100 00525 B33 wua
PCB-1242 N001815 <0.038 wgll EPA 608 2121100 0.638 83139 ua
PCB-1248 N0O1815 <0.0373 ugl EPA 608 2021100 00373 83139 wa
PCB-1254 ND01815 <0.0223 wugl EPA 608 221100 00223 83139 wua
PCB-1260 NOO1B15 <0.0217 ugh EPA 608 2121100 0.0217 83139 wua
Methoxychlor N001815 <0.0044 wugl EPA 608 2121100 0.0044 83139 ua
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Parameter 10 Analysls Sample ID Result Unit Method DatefTime D.L. LabiD  Analyst

608 - Organochlorine Pesticides

Chloromethane NDD1815 <0.537 ugh EPA 624 2115100 0.537 83139 ua
Vinyl Chioride NOD1815 <0.459 ugl EPA 624 215100 0.459 83139 ua
Bromomethane NO0O1815 <(.504 ugh EPA 624 2/15/00 0.504 83139 wa
Chloroethane NDO1815 <0.305 ugl EPA 624 2/15/00 0.305 83139 wua
Trichlorofluoromethane N001815 <0.421 wugl EPA 624 215/Q0 0.421 83139 ua
1,1-Dichloroethene N001815 <0.535 wugll . EPAB24 2115100 0.535 83139 wua
Methylene Chioride NO01815 <0.241 ugl EPA 624 2115100 0.241 83139 ua
Trans-1,2-Dichloroethene N0O1815 <0315 ugh EPA 624 215100 0315 83139 ua
1,1-Dichloroethane - NO(H815 <0.271 wugh EPA 624 2/15100 0.271 8139 wua
Chloroform NO01815 <0.218 ugl EPA 624 211500 0.218 83139 wua
1,1,1-Trichloroethane NOG1815 <0.347 wugl EPA 624 2115100 0.347 83139 ua
Carbon Telrachloride N001815 <0.3% ugh EPA 624 215100 0.39 83139 ua
1,2-Dichloroethane N001815 <0.202 ugi EPA 624 2015100 0.202 83139 ua
Benzene N001815 <0.252 ugl EPA 624 2115100 0.262 83139 ua
Trichloroethene NDO1815 <0.537 wugl EPA 624 215100 0.537 83139 ua
1,2-Dichlorepropane NOO1815 <0434 ugl EPA 624 2015100 0.434 83139 ua
Bromodichloromethane N001615 <0.211 ugh EPAG24 215100 0.211 83139 ua
2-Chloroethylvinyl Ether N001815 <(0.593 ugh EPAG24 2115100 0.593 83139 ua
Cis-1,3-dichloropropene N001815 <0433 ugh EPA 624 2115000 0.433 8313  wua
Toluene N0D1815 <0.457 uglL EPA 624 215100 0.457 83139 wua
Trans-1,3-Bichloropropene N001815 <0544 ugh EPA 624 215100 0.544 83138 ua
1,1,2-Trichloroethane NOO1815 <0.443 gl EPA 624 2115/00 0.443 83139 ua
Tetrachlorcethens NOO1815 <0.458 ugl EPA 624 215100 0.458 83139 ua
Dibromochioromethane N001815 <0.141 ugl EPA 624 2115100 0.141 83139 ua
Chlorobenzene NC01815 <0449 wl EPA 624 215100 0.449 83139 ua
Ethylbenzene NO01815 <0452 ugl EPA 624 21500 0.452 83139 wua
Bromoform NOO1815 <0.052 ugh EPA 624 215100 0.052 83139 ua
1,1,2,2-Tetrachloroethane NOD1815 <(0.499 ugl EPA 624 2115100 0.499 83138 ua
1,3-Dichiorobenzene N001815 <0.249 ugll EPA 624 2115100 0.243 83139 ua
1.4-Dichlorobenzene NOO1815 <0.375 wl EPA 624 2/15/00 0.375 83139 ua
1,2-Dichlorabenzene NOO1815 <0212 wgh EPA 62 211500 0.212 83139 ua

EPA 625 - Semivolatile Organics

N-Nitrosodimethylamine N001815 <1.0 ugl EPA 625 21500 1.0 83138 ua
Phenol 001815 <0.357 ugt EPA 625 215/00 0.367 83138 ua
Bis(2-Chloroethy!)Ether NO001815 <0.264 wgl. EPA 625 2115100 0.264 83139 ua
2-Chlorophenol NO01815 <(.303 uglt EPA 625 2115/00 0303 8339 wa
1,3-Dichlorobenzene N001815 <0.257 wugl EPA 625 2/15/00 0.257 83138 ua
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Parameter ID Analysis Sampla ID Result Unit Method Date/Time D.L LablD  Analyst
1,4-Dichlorobenzene NOD1815 <0.326 ugl EPA 625 2/15/00 0.326 83139 wua
t,2-Dichlorobenzene NOD1815 <0.302 ugh EPA 625 215100 0.302 83139 ua
Bis(2-Chloroisopropylether NO01815 <0.288 wugl EPA 625 2/15/00 0.288 83139 wua
N-Nitroso-di-n-propylamine N001815 <0.294 ugh EPA 625 2115100 0294 83138 ua
Hexachloroethane N0OO1815 <0.295 ugl EPA 625 2/15/00 0.295 83139 wua
Nilrobenzene N001815 <0.296 ugl EPA 625 2115100 0.296 83139 ua
2-Nitrophenot N0OD1815 <0.399 ugl EPA 625 211500 0399 83139 ua
2.4-Dimethylphenol N001815 <0927 ugh EPA 625 211500 0.927 83139 ua
Bis(2-Chioroethoxy)Methane N001815 <(.547 ugh EPA 625 215100 0.547 83139 ua
24-Dichlorophenal N0O1815 <0.75 wugl EPA 625 2115/00 0.75 83139 ua
1,2,4-Trichiorobenzene N001815 <0.315 ugl EPA 625 2015/00 0315 83139 ua
Naphthalene N001815 <0.283 uglh EPAB25 2015100 0.283 83139 ua
Hexachlorobutadiene " N001815 <0.363 ugh EPA G625 2015400 0.363 83139 ua
4-Chtaro-3-Methylphenol NO01815 <0.65 wgl EPA 625 2115/00 ' 0.65 83139 ua
2-Methyinaphthalene NOO1815 <0.385 ugl EPA 625 2/15/00 0.385 83139 ua
1-Methylnaphihalene N0D1815 <0.415 ugh EPA 625 2115100 0415 8139 ua
Hexachlorocyclopentadiene N001815 <0.265 ugl EPA 625 2115100 0.265 83139 wua
2,4,6-Trichlorophena! NOG1815 <0.246 uol EPA 625 2115100 0.246 83139  ua
2-Chloronaphthalene N001815 <0.506 ugl EPA 625 215/00 0.506 83139 wva
Dimethylphthalate N001815 <0.339 ugh EPA 625 2/115/00 0.399 839 ua
Acenaphthene NOG1815 <0.291 ut EPA 625 215100 0.291 83139 ua
Acenaphthyiene N001815 <0.262 wgl EPA 625 2115100 0.262 83139 wua
2 4-Dinitrophenal N001815 <0.958 ugl EPA 625 21500 0.958 83139 wua
4-Nitrophenol NO01815 <3112 ugt EPA 625 2115100 3112 83139 uva
2,4-Dinitrolcluene N0D181S <0194 ug EPA 625 215100 0.194 83139  wua
2,6-Dinitrotoluene N001815 <0.425 wugl EPA 625 2/15/00 0.425 83139 ua
Diethylphthalate NG01815 <0.32§ ugl EPA 625 2115100 0.328 83138 wua
4-Chlorophenyl-phenyt ether N0O1815 <0,305 ul EPA 625 2115100 0305 83139 ua
Fluorene NO0O1615 <0.308 ugl EPA 625 21500 0.308 83139  ua
4,6-Dinitro-2-Methylpheno! N001815 <1532 uwgh EPA 625 215100 1532 B339 ua
N-Nitrosodiphenylamine N0G1815 <0.251 wt EPA 625 2/15/00 0.251 83139 wua
4-Bromophenyl-phenyl ether N0O1815 <0.264 wgl EPA 625 2/15/00 0.284 83139 wua

Hexachlorobenzene N001815 <0272 uwl EPA 625 2/15/00 0272 83139 ua
B-BHC N001815 <0.0010 ugl EPA 608 2121100 0.0010 83138 wua
Pentachiorophenal NO01815 <1.08 uwl EPA 625 211500 1.08 83138 wua
Phenanthrene N001815 <028 wuoht EPA 625 2/15/00 0.28 83139 wua
Anthracene N0O1815 <0.095 wl EPA 625 2018100 0.095 83138 wua
D-BHC ND01815 <0.00245 ugl EPA 608 2121100 0.00245 83139 wa
Haplachlor NCO1815 <0.00044 wgt EPA 608 215100 0.00044 83139 ua
Di-n-Butylphthalate N001815 <0.252 ugh EPA 625 2115100 0.252 83139 ua
Aldrin NO01815 <0.00043 uolt EPA 608 221000 0.00043 83139 wua
Heptachtor Epoxide N001815 <0.00023 wgll EPA 608 2I”21/00 0.00023 83139 wa
Fluoranthene NO01815 <0.252 wll EPA 625 215100 0.252 83139 wa
Benziding N001815 <0.753 ugh EPA 625 2115100 0.753 83139 wua

HRS Certification#'s §4352 and E84380(Nokomis) 85449 and ES5457(Ft. Myers)
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Analysis

Parameter 1D Analysis Sample ID Result Unit Method Date/Time D.L. LablD  Analyst
Pyrens NOO1815 <0.342 ul EPA 625 2115100 0.342 83139 ua
Endosulfan t N0O1815 <0.0005 wgl EPA §08 2121/00 0.0005 83139 ua
44-DDE NDO1815 <0.00312 wgh EPA 608 211100 0.00312 83139 wua
Dieldrin N001815 <0.00034 ugl EPA 608 2/21/00 000034 83139 wa
Endrin NCO1815 <0.00042 ugl EPA 608 2121100 000042 83139 wua
44-DDO NOO1815 <0.00866 ugt EPA 608 2121100 000866 83139 ua
Endosulfan H NOD1815 <(.00068 wugl EPA 608 2121100 0.00068 83139 ua
Butylbenzyiphthatate NO01815 <0.265 ugl EPA 625 2/15100 0.265 83139 wa
4,4-DDT N001815 <0.00876 wugh EPA 608 221100 000876 83139 ya
Endosulfan Sulfate N0D1815 <0.00402 ugl EPA 608 2021100 060402 83138 wua
3,3-Dichlorobenzidine NO01815 <0309 uwgfl EPA 625 215100 0.309 83139 wa
Benzo{a)Anthracene N0O1815 <0.287 ugll EPA 625 2115100 0.287 83139 wua
Bis(2-Ethylhexyl)Phthalate © NOO1815 <0.242 wgh EPA 625 2128100 0.242 83139 wua
Chrysene N0G1815 <0.268 ugl EPA 625 2115100 0.268 83139 ua
Di-n-oclylophihalate N0D1815 <0.214 ul EPA 625 2115100 0.214 83139 ua
Benzo{b)Fluoranthene N001815 <0454 wgh EPA 625 2115100 0.454 83139 ua
Benzo(k)Fluoranthene NGO1815 <0451 ugh EPA 625 2115100 0.451 83139 wua
Benzo(a)Pyrene NOO1815 <0.244 ugl EPA 625 215100 0.244 83138 ua
Indenc({t,2,3-cd)Pyrene NGO1815 <0.311 wgl EPA 625 2115100 0.311 83139 ua
Dibenzo(a,h}Anthracene N0GO1815 <0603 ul EPA 625 2115100 0.603 83139 wuya
Benzo(g.h.iPerylene N001815 <046 ugtt EPA 625 215/00 046 83139 ua
Chiordane N001815 <0.00083 ugl EPA 608 221100 000083 83139 wua
Endrin Aldehyde N0O1815 <0.00204 ugl. EPA 608 21100 0.00204 83139 ua
Isophorone N0O1815 <0479 ugt EPA 625 2115100 0.479 83139 ua
Toxaphene N0O01815 <(.0085 wugl EPA 608 2121100 00085 83139 wua
PCB 1016 N0D1815 <0.0475 ugll EPA 608 221100 00475 83139 ua
PCB 1221 NCO1815 <0.0305 ugl EPA 608 221/00 0.0305 83139 wua
PCB 1232 N001815 <0.0526 wugh EPA 608 2021100 00525 83139 wua
PCB 1242 N0D1815 <0.038 ugl EPA 608 221100 0.038 83139 wa
PCB 1248 N0D1815 <0.0373 wgl EPA 608 2’21400 00373 83139 ua
PCB 1254 N0D1815 <0.0223 ugh. EPA 608 221100 006223 63139 wua
PCB 1260 N001815 <0.0217 wgl EPA 608 2121100 002117 83139 ua
Dioxin Screen ND01815 <200 ugt EPA 8270C 215100 200 83331 ua
BOD NO01815 <1 mglL EPA 405.1 27100 10:00 1 84352 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E8S457(Ft. Myers)
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Analysis

Parameter ID Analysls Sample ID Result Unit Method DatefTime 0. L. LablD  Analyst
Ammonia-N N001815 <005 mgl EPA 350.3 207100 005 84352 wa
Ortho-phosphate NOO1815 <0.003 mgt EPA 365.2 2/9/00 0003 84352 ua
Phasphorus, Total N0O1815 <0.003 mglL EPA 365.2 2111100 0003 84352 wua
Nitrogen, Organic N001815 03 mgl EPA 351.2 210/00 0.1 84352 wua
Nitrogen, Total Kjeldahl N0O1815 03 mg!L EPA 351.2 2/10/00 0.1 B4352 ua
Total Colitorm N001815 <1 col0Om  $M9222B 27100 11:301 84352 ua
Conductivity N0O1815 43700 umhosicm  EPA 120.1 27100 1.0 84352 ua
pH, Lab _ NO01815 7.83 swdunils  EPA 150.1 2/9/00 nfa 84352 wua

HRS Certification#'s 84352 and E84380(Nokomis} 85449 and ES85457(l't. Myers)
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APPENDIXL

Pressure Gauge Calibration Certificates




Kitball Electronic Laboratory, Inc.

b TRIRNE

. EL ]

Precision Measurement Equipment Specialiscs

Clertificate of Calibration

Customer; YOUNGQUIST BROTHERS, INC. S & - I
Cerlificate # 0000063558

Manufscouees:  MCDANIEL

Model Number: 300 P§{

Nomeoclatute: PRESSURE TEST GAUGR

Scqial/ID.#  BAOYS3

Specifications;  +/- 0.2S%FS

Cal. Procedure: MPO3/C1-NAV

KELI Coattol # BAR-37617

The accuracy snd calibration of this instrument is traceable to the
Natiogal Institute of Standards and Technology through certified
standards maintained it the laboratories of KELI Inc. or degived
by the ratio type of self-calibration techniques and s guaranteed
to meet published specifications. The metrology procedures utj].
ized satisfy the requirements set forth in ANSI/NCSL 2540-1.

In Tolerance When Received? N Cd. Tech 012  Relative Humidiy: 51 % Temperature: 74 Deg, B
t-House| Y| Cal. Cycle: 12 Mos. [ Calibration Dawes 04/19/1999 | | calibration Due: 04/15/2000 |

Remarks: **ADJUSTED TO MEET MANUFACTURERS SPECIFICATIONS

!.D- ' uc Dw w. mle

331 AMBTEK T-150 DEAD WEIGHT TESTER 07/22/1997 07/22/1999

Quality Ammum{

This ropo iy not be wproducsd, oxoept in Ball, wrdess permisdor for the publisation of en ayproved abulinct is obisined jn writing from KELI Labs.Inc.

whmri. 497

8081 West 710l Lars, Hinleok, F. 33006 o Ph (305) #2971 w Fax (303) 3629125



Kimball Electronic Laboratory, Inc.

Precision Measurement Equipment Specialists

Clertificate of Calibration

Customer: YQUNGQUIST BROTHERS, INC.
Certificate # 0000071982

Manufacturer: WIKA

Model Number; 300 PSI

Nomenclature: PRESSURE GAUGE

Serial/I.D. # 2708412

Specifications: +/-0.25% FS

Cal. Procedure: MPO6/CI-NAVY

KELI Control # YOU-45138

DE- |

The accuracy and calibration of this instrument is traceable to the
National Institute of Standards and Technology through certified
standards maintained in the laboratories of KELI Inc. or derived
by the ratio type of self-calibration techniques and is guaranteed
to meet published specifications. The metrology procedures util-
ized satisfy the requirements set forth in ANSI/NCSL Z540-1.

In Tolerance When Received? Y  Cal. Tech:045 Relative Humidity: 51% Temperature: 73 Deg. F
In-House [ Y] Cal. Cycle: 12 Mos.| Calibration Date: 12/08/1999 | | Calibration Due: 12/08/2000

AT St

Remarks: ROUTINE CALIBRATION/CERTIFICATION/PREVENTIVE MAINTENANCE.

Standards Used
I.D. # ’ Cal. Date Cal. Due

391 EATON UPS 3000BAA PRESSURE INDICATOR 11/09/1999 11/09/2000

Fred King -

Quality Assurance

This report may not be reproduced, except in full, ualess permission for the publication of an approved abstract is obtained in writing from KEL! Labs.,Inc.

milcert §/88

ROR1 West 21st Lane, Hialeah, FI. 33016 e Ph(305)822-5792 e Fax(305)362-3125



Kimball Electronic Laboratory, Inc.

Precision Measurement Equipment Specialists

Certificate of Calibration

Customer: YOUNGQUIST BROTHERS, INC.
Certificate # 0000073707

Manufacturer: MCDANIEL

Model Number: 2000 PSI

Nomenclature: PRESSURE GAUGE

Serial/1.D. # 7868119

Specifications: +/-0.25% ES

Cal. Procedure: MPQO3/C1-NAY

KELI Control # YOU-45006 '

W~

The accuracy and calibration of this instrument is traceable to the
National Institute of Standards and Technology through certified
standards maintained in the laboratories of KELI Inc. or derived
by the ratio type of self-calibration techniques and is guaranteed
to meet published specifications. The metrology procedures util-
ized satisfy the requirements set forth in ANSI/NCSL Z540-1.

In Tolerance When Received? ¥  Cal. Tech:012  Refative Humidity: 50% Temperature: 74 Deg. F
In-House Cal. Cycle: 12 Mos.| Calibration Date: 01/24/2000 Calibration Due: 01/24/2001

Remarks: ADJUSTED TO MEET MANUFACTURERS SPECIFICATIONS

Standards Used
I.D. # Cal. Date Cal. Due

331 AMETEK T-150 DEAD WEIGHT TESTER 09/07/1999 09/06/2001

' Fred King

Quality Assurance

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing from KELI Labs. Inc.

milcert 9199

ROBI West 21st Lane, IHialeah, F1. 33016 & Ph(305) 822-5792 e Fax (305)362-3125



APPENDIX M

Pressure Test Data Sheets




Richard A. Heyman Environmental Protection Facility

City of Key West Florida
DZ-1 6-5/8-Inch Casing Pressure Test
Client: City of Key West
Well Name: DZ-1
Date: 15-Mar-00
Observers: Jack Myers/FDEP
Joe Haberfeld/FDEP
David McNabb/CH2M HILL
Packer Depth: 1,280 feet bpl
Lapse Casing
Time Pressure

Time {minutes) {psi) Comments

1116 o 101.75 Start Test

1126 10 101.50

1136 20 101.25

1146 30 101.00

1156 40 100.30

1206 50 100.50

1216 60 100.75

1226 70 100.50

1236 80 100.00

1306 110 29.75

1316 120 99.75 Test Complete

Note: 17 gallons of water were released during pressure bleed-off.
feet bpl = feet below pad level




Richard A. Heyman Environmental Protection Facility
City of Key West Florida
EW-1 24-Inch Casing Pressure Summary

[[Client: City of Key West
Well Name: Ew-1
Date: 4-Feb-00
Observers: Nancy Brooking/FDEP
Mark Schilling/CH2M HILL
Packer Depth: 2,750 feet bpl
Lapse Casing
Time Pressure
Time (minutes) (psi) Comments
0908 0 150.00 Start Test
0918 10 150.75
0928 20 151.00
0938 30 151.50
1008 60 153.00
1038 90 154.00
1108 120 155.00 Test Complete
Note: 47 gallons of water were released during pressure bleed-off.
feet bpl = feet below pad level




Richard A. Heyman Environmental Protection Facility
City of Key West Florida
SZ-1 6-5/8-Inch Casing Pressure Test

Client: City of Key West
Well Name: SZ1
Date: 15-Sep-99
Observers: Mark Schilling/CH2M HILL
Packer Depth: 159 feet bpl
Lapse Casing
Time Pressure
Time (minutes) (psi) Comments
0835 0 108.0 Start Test
0850 15 107.0
0905 30 107.0
i 0920 45 106.0
0935 60 106.0
0950 75 105.0
1005 90 104.5
1020 105 104.0
1035 120 103.0 Test Complete

feet bpl = feet below pad level




APPENDIX N

Video Survey Summary




Richard A. Heyman Environmental Protection Facility
Dual Zone Monitor Well DZ-1
Video Survey Summary

Date: 16-Mar-00
Observer: Mark Schilling
Reviewer: David McNabb
Depth in feet below pad level Observations
From To
0 100 Cloudy water 0 to 23 feet bpl. Casing joint at 29, 59 and 88 feet bpl.
100 200 Casing joint at 118, 147 and 177 feet bpl.
200 300 Casing joint at 206, 236, 266, and 295 feet bpl.
300 400 Casing joint at 325, 354 and 384 feet bpl.
400 500 Casing joint at 413, 443 and 473 feet bpl.
500 600 Casing joint at 502, 532, 561, and 591 feet bpl.
600 700 Casing joint at 620, 650 and 679 feet bpl.
700 800 Casing joint at 709, 738, 768, and 798 feet bpl.
800 900 Casing joint at 828, 857, and 887 feet bpl.
900 1000 Casing joint at 916, 946 and 975 feet bpl.
1000 . 1100 Casing joint at 1,005, 1,034, 1,064 and 1,093 feet bpl.
1100 1200 Casing joint at 1,123, 1,153 and 1,182 feet bp..
1200 1271 Casing joint at 1,212 and 1,242 feet bpl.
1271 1279 Cement packer
1279 1314 Porous limestone. Total depth at 1,314 feet bpl.

bpl = below pad level

L-1



Richard A. Heyman Environmental Protection Facility
Exploratory Well EW-1
Video Survey Summary
Date: 2-Feb-00
Observer: Mark Schilling
Reviewer: David McNabb
Depth in feet below pad level Observations
From To
0 100 Casing joint at 36 and 75 feet bpl.
100 200 Casing joint at 115, 144, and 196 feet bpl.
200 300 Casing joint at 235 and 276 feet bpl.
300 400 Casing joint at 316, 357 and 396 feet bpl.
400 500 Casing joint at 435 and 474 feet bpl.
500 600 Casing joint at 513, 554, and 594 feet bpl.
600 7060 Casing joint at 635 and 687 feet bpl.
700 800 Casing joint at 728 and 798 feet bpl.
800 900 Casing joint at 840 and 881 feet bpl.
900 1000 Casing joint at 920 and 995 feet bpl.
1000 1100 Casing joint at 1,037 and 1,079 feet bpl.
1100 1200 Casing joint at 1,114, 1,149 and 1,188 feet bpl.
1200 1300 Casign joint at 1,228 and 1,263 feet bpl. '
1300 1400 Casing jiont at 1,305, 1,346, and 1,388 feet bpl.
1400 1500 Casing joint at 1,426 and 1,467 feet bpl.
£500 1600 Casing joint at 1,501, 1,539 and 1,577 feet bpl.
1600 1700 Casing joint at 1,617, and 1,658 and 1,695 feet bpl.
1700 1800 Casing joint at 1,736 and 1,776 feet bpl.
1800 1900 Casing joint at 1,817 and 1,857 feet bpl.
1900 2000 Casing joint at 1,900, 1,940 and 1,981 feet bpl.
2000 2100 Casing joint at 2,022 and 2,063 feet bpl.
2100 2200 Casing joint at 2,104, 2,145, and 2,186 feet bpl.
2200 2300 Casing joint at 2,226 and 2,265 feet bpl.
2300 2400 Casing joint at 2,304, 2,344, and 2,379 feet bpl.
2400 2500 Casing joint at 2,419, 2,458 and 2,494 feet bpl.
2500 2600 Casing joint at 2,534 and 2,573 feet bpl.
2600 2700 Casing joint at 2,612, and 2,650 and 2,692 feet bpl.
2700 2772 Casing joint at 2,732 feet bpl.
2772 2776 Cement inside casing. Base of casing at 2,776 feet bpl.
2776 2818 Fractured and cevernous. ..
2818 2838 Large cavern.
2838 2987 Fractured and cevernous.
2987 2996 Large cavern, total depth of well at 2,996 feet bpl.

[bpl = below pad level
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