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SECTION1

Introduction

1.1 Background Information

A deep injection well was constructed to serve as a disposal mechanism for brine
concentrate produced at the Bonita Springs Ultilities, Inc. (BSU) reverse-osmosis water
treatment plant (RO WTP). The RO WTP is located in Bonita Springs, Florida. A site location
map showing the location of the RO WTP is presented in Figure 1-1. The overall site plan of
the RO WTP and injection well system is presented in Figure 1-2.

A permit application for the construction of a RO injection well (RO IW-1) and a dual zone
monitoring well (DZMW-1) was submitted to the Florida Department of Environment
Protection (FDEP) in June, 2001. An FDEP Underground Injection Control (UIC) permit
(Construction Permit No. 186015-001-UC) was issued on April 3, 2002. A copy of the
construction permit is provided in Appendix A.

The injection well facilities construction was completed at the end of April 2003. An
operational testing permit was obtained from FDEP on January 5, 2004. The injection well
facilities were started up on April 1, 2004, and has been in operation since then. The
injection well facilities operational testing permit is also provided in Appendix A.

1.2 Scope

This report summarizes the construction and testing of the injection well and dual zone
monitor well for the BSU RO WTP. Construction and testing of the wells were performed in
accordance with Chapter 62-528, Florida Administrative Code (FAC), the recommendations
of the Technical Advisory Committee (TAC), and the provisions of the FDEP construction
permit. The wells and appurtenances were constructed following the contract documents
for the “Bonita Springs Utilities Reverse Osmosis Water Treatment Plant and Water
Reclamation Facility Injection Wells” (CH2M HILL, 2002).

1.3 Project Description

Youngquist Brothers, Inc. of Fort Myers, Florida was the selected contractor for construction
of the injection well system. The Notice-to-Proceed was issued on August 15, 2002.
Construction activities of the deep injection well system included installation of a temporary
steel drilling pad, construction of four temporary shallow pad monitor wells, construction of
the injection well, and construction of the dual zone monitor well.

The TAC consisted of local, state, and federal agencies, including FDEP state and local
representatives, the South Florida Water Management District (SFWMD), the U.S.
Environmental Protection Agency (EPA), and the U.S. Geological Survey (USGS).

TPA\040490002
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SECTION 2

Well Construction

Construction of the injection well system included construction of four temporary surficial
aquifer monitor wells, a deep injection well, and a dual zone monitor well. Prior to beginning
drilling activities, a temporary steel drilling pad and mud/water containment system was
constructed around the injection well and the mud tank system. This steel pad was later
removed and a smaller, permanent 20-ft x 45-ft concrete pad was constructed around the
injection well. The dual zone monitor well has a 10-ft x 10-ft final concrete pad.

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

2.1 Surficial Aquifer Monitor Well Construction

As required by the FDEP construction permit, four surficial aquifer (or pad) monitor wells
were installed and sampled before the start of construction at RO IW-1. The pad monitor
wells were installed at locations surrounding the well construction area to monitor potential
surficial aquifer contamination during construction. Following installation of the pad
monitor wells and prior to RO IW-1 drilling activities, samples were collected from each
well and analyzed to establish background water quality data. Figure 2-1 presents a typical
pad monitor well construction diagram. Water quality data from the wells are provided in
Section 4 of this report.

2.2 Injection Well (RO IW-1) Construction

Drilling of the injection well began on September 26, 2002. Mud-rotary drilling techniques
were used to drill through the surficial aquifer and clay intervals that make up the Hawthorn
Group. Reverse-air drilling techniques were used during subsequent drilling to a total depth
of 3,206 feet below land surface (bls) to remove drill cuttings from the borehole, collect water
samples, and conduct specific capacity tests. A closed drilling fluid circulation system was
used during reverse-air drilling in order contain all fluids.

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

TPAV040490002
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SECTION 2 - WELL CONSTRUCTION

Four concentric steel casings and one fiberglass reinforced plastic (FRP) tubing were used to
construct RO IW-1. The casing depths and the types and quantities of cement used during the
construction of RO IW-1 are summarized in Table 2-1. Completion details of RO IW-1 are
depicted in Figure 2-2. The mill certificates for each of the steel casing strings are provided in
Appendix D.

TABLE 241
Summary of Casing Setting Depths and Cement Quantities - RO Deep Injection Well (RO 1W-1)
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Outside  Inside Casing Casing Quantity of
Casing Diameter Diameter Thickness Depth Cement  Type of Cement
Casing Material  (in) (in) (in) (ft bis) Date Stage Cement {bbls)
Pit Steel 50.00 49.25 0.375 48 8/27/102 #1 Neat 59
Remark: Pressure grout from bottom of casing.
Surface Steel 38.00 37.25 0.375 450 10/7/02 #1 4% 360
Neat (tail) 96
Remark: Pressure grout from bottom of casing.
Intermediate Steel 30.00 29.25 0.375 1,600 12/5/02 #1 4% 308
Neat (tail) 60
Remark: Pressure grout from bottom of casing.
12/6/02 #2 4% 92
Remark: Tremied into annulus from 1,020 ft bis.
12/6/02 #3 4% 75
Remark: Tremied into annulus from 762 ft bls.
12/6/02 #4 4% 80
Remark: Tremied into annulus from 635 ft bls.
12/7/02 #5 4%’ 112
Remark: Tremied into annulus from 478 ft bls.
12/7102 #6 4% 118
Remark: Tremied into annulus from 260 ft bls.
Final Steel 20.00 19.00 0.500 2,704 2/18/03 Plug #1 Neat * 3
Tremied into annulus from 2,700 ft bis.
2/19/03 Plug #2 Neat ' 7
Tremied into annulus from 2,695 ft bis.
2/19/03 #1 Neat 71
Tremied into annulus from 2,675 ft bls.
2/19/03 #2 4% 220
Tremied into annulus from 2,550 ft bls.
2/20/03 #3 4% 202
Tremied into annulus from 2,312 ft bis.
2/20/03 #4 4% 228
Tremied into annulus from 2,016 ft bls.
2120103 #5 4% 177
Tremied into annulus from 1,675 ft bis.
2/21/03 #6 4% 226
Tremied into annulus from 1,311 fi bls.
2/21/03 #7 12% 230
Tremied into annulus from 794 ft bls.
2126103 #3 12% 117
Tremied into annulus from 273 ft bls.
Final Tubing FRP 16.10 14.48 0.81 2,694 3/2/03 N/A N/A N/A
Total Volume Neat: 296 bbis
Total Volume 4%: 2,198 bbls
Total Volume 12%: 347 bbls
Abbreviations: bbls = Barrel
in = inches 1 Barrel = 42 gal = 5.6 cuft
ft =feet FRP = Fiberglass Reinforced Plastic
bls = below land surface Notes:

Calcium chloride additive

TPA\040490002
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SECTION 2 - WELL CONSTRUCTION

Construction of RO IW-1 began with the installation of a 50-inch diameter steel casing to

48 feet bls. A 12.25-inch diameter pilot hole was then advanced to 500 feet bls using mud-
rotary drilling methods. The pilot hole was then geophysically logged (caliper, gamma ray,
spontaneous potential, and dual induction logs) and reamed to a nominal 48.5-inch diameter
to a depth of 455 feet bls. Caliper and natural gamma logs were subsequently performed on
the reamed hole and a 38-inch diameter casing was installed and cemented through the
surficial and intermediate aquifers to a depth of 450 feet bls.

The pilot hole was then advanced using reverse-air drilling methods to a depth of 1,800 feet
bls. Six 4-inch diameter cores were attempted between the interval of 1,500 feet and 1,798 feet
bls during this phase of pilot hole drilling. Of the six coring attempts, only five cores were
successfully recovered and submitted to a laboratory for a detailed analysis. The intervals
analyzed were selected based on lithology and sample size. Core analyses and descriptions
are provided in Section 4 of this report. Caliper, gamma ray, spontaneous potential, dual
induction, borehole compensated sonic, fluid temperature, fluid conductivity, flowmeter,
borehole video, and borehole televiewer logs were then conducted in the open-hole interval.
Ten straddle packer tests were performed between the interval of 1,150 feet and 1,750 feet bls
in order to provide confining characteristics of the tested intervals and identify the base of the
Underground Source of Drinking Water (USDW), defined as water with a total dissolved
solids (TDS) concentration less than 10,000 milligrams per liter (mg/L). The water quality and
testing data are presented in Section 4.

Based on the results of packer testing, coring, geophysical logging, and formation sample
analyses, a 30-inch diameter intermediate casing setting depth of 1,600 feet bls was
recommended and approved by the TAC. The pilot hole was then plugged back with

12 percent bentonite cement and reamed to a nominal 36.5-inch diameter to a depth of 1,606
feet bls. A caliper log was then conducted on the reamed hole and the 30-inch diameter

- intermediate casing was installed below the base of the USDW to a depth of 1,600 feet bls.

After the intermediate casing installation, the pilot hole was advanced to 3,206 feet bls (total
depth of the well). Seven 4-inch diameter cores were attempted between the interval of

1,900 feet and 2,323 feet bls during this phase of pilot hole drilling. Of these seven coring
attempts, three core samples were submitted for laboratory analysis. Section 4 of this report
presents core analyses including detailed descriptions. Caliper, gamma ray, spontaneous
potential, dual induction, borehole compensated sonic, fluid temperature, fluid conductivity,
borehole video, and flowmeter logs were then conducted on the entire open-hole interval.
Five packer tests were subsequently conducted between the interval of 1,813 feet and 3,206
feet bls to determine the confining characteristics and water quality of the tested intervals.

Based on flow results of packer testing, coring, geophysical logging, and formation sample
analyses, a 20-inch diameter final casing setting depth of 2,700 feet bls was recommended and
approved by the TAC. A drillable bridge plug was installed at 2,675 feet bls and the borehole
was plugged back with 12 percent bentonite cement between 2,675 feet and 1,600 feet bls prior
to reaming the pilot hole.

Reaming of the pilot hole began at 1,600 feet bls with a 28.5-inch diameter drill bit. The
bentonite grout that was used to plug back the pilot hole was encountered at 1,602 feet bls.
Minimal to no cement returns were reported beyond 1,800 feet bls. When reaming reached
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2,675 feet bls, the drillable bridge plug that had been installed was not encountered. It was
concluded that the reamed hole had deviated from the original pilot hole at approximately
1,800 feet bls, although all deviation measurements of the reamed hole were consistently
within the required limits. After reaming to 2,697 feet bls with the 28.5-inch diameter bit, an
18.5-inch diameter borehole was advanced from 2,697 feet to 3,206 feet bls. Caliper and video
logs were conducted on the open borehole to determine the reamed hole characteristics and at
which depth the reamed hole deviated from the pilot hole. The video log confirmed that the
reamed borehole deviated from the pilot hole at approximately 1,770 feet bls by identifying
tracking of the cement backplug.

Following caliper and video logging, a final off-bottom packer test was conducted between
2,728 feet and 3,206 feet bls to evaluate the injection capacity of the reamed borehole. After
packer testing, the final 20-inch diameter casing and the stainless steel Positive Seal Packer
(PSP) hanger (female portion) and external casing plug (ECP) were installed to a depth of
approximately 2,704 feet bls. The approximate length between the bottom of the PSP hanger
and the top of the external casing plug is six feet. The purpose of the ECP is to seal the casing
to the borehole wall preventing the leakage of cement below the bottom of the reamed
interval into the open borehole during grouting operations. The final casing was then
cemented in several stages, using the tremie method, from 2,700 feet to 273 feet bls. Following
a 24-hour waiting period, a cement bond log (CBL) was run from 2,690 feet to 273 feet bls. The
CBL provided evidence of adequate cement behind the final 20-inch diameter casing.
Following a pressure test of the casing, a final stage of cement was pumped around the casing
to land surface using the tremie method.

A pressure test was conducted on the final 20-inch diameter casing string before cementing
the casing to land surface. FDEP was onsite to witness the pressure test conducted on the final
casing. On February 26, 2003 the casing was pressurized to 105.25 psi and indicated a

0.47 percent decrease in pressure during the first 60 minutes. The test was continued for an
additional 60 minutes and ended with a total pressure decrease of 1.2 percent over the 120-
minute period. The 14.5-inch diameter FRP injection tubing was then installed to 2,694 feet bls
with the PSP (male portion) attached to the base of the tubing. Prior to seating the PSP,
approximately 13,000 gallons of 1 percent Baracor 100 corrosion inhibitor fluid was pumped
into the annulus. The FRP tubing and male end PSP assembly were then lowered into the
female PSP hanger located at 2,694 feet bls.

Two pressure tests were conducted on the annular zone and the FRP casing. FDEP was onsite
to witness the pressure test conducted on the annular zone. On March 3, 2003, the annulus
was pressurized to 107 psi and indicated a 0.23 percent increase during the first 60 minutes.
The test was continued for an additional 60 minutes and ended with a total pressure increase
of 0.70 percent over the 120-minute period. The final pressure test was conducted on the
inside of the FRP. Within the FRP, a temporary packer was installed to a depth of 2,679 feet
bls and the FRP was pressurized to 106.25 psi. This test showed a pressure increase of

0.71 percent during the 120-minute testing interval.

A final video log was performed on May 7, 2003 to assess the internal mechanical integrity of
the FRP tubing and to provide record of the completed well. A radioactive tracer survey (RTS)
was performed to assess the external mechanical integrity of RO IW-1. The successful RTS test
was conducted on May 15, 2003. The injection test was conducted on November 6, 2003 and
the data is provided in Section 4.
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Prior to the injection test, construction of the well head was completed with 16-inch diameter
stainless steel piping fitted with a 16-inch diameter Venturi flowmeter, pressure transducer,
pressure gauge, a 4-inch vacuum release valve, and 2-inch air release valve. The wellhead
allows for sampling of the RO brine injectate and the injection of monitor well purge water
during required sampling. Appendix E presents the record drawings for the RO IW-1
wellhead.

2.3 Dual Zone Monitoring Well (DZMW-1) Construction

Construction of DZMW-1 began on March 10, 2003, with the mud drilling of a 12.25-inch
diameter pilot hole to 505 feet bls. The pilot hole was geophysically logged from land surface
to 505 feet bls. Geophysical logs performed include caliper, gamma ray, spontaneous
potential, and dual induction. The pilot hole was subsequently reamed to 455 feet bls using a
34.5-inch diameter drill bit. A caliper log was conducted to verify the reamed hole
characteristics and the 24-inch diameter steel surface casing was set to 450 feet bls and
cemented in place. After a 24-hour cement cure period, a 12.25-inch diameter pilot hole was
advanced to 1,250 feet bls using the reverse-air method. Geophysical logs consisting of caliper,
gamma ray, spontaneous potential, dual induction, borehole compensated sonic, fluid
temperature, fluid conductivity, and flowmeter logs were then conducted on the open hole
interval. After logging activities were complete, the pilot hole was reamed to 1,252 feet bls
using a 22.5-inch diameter drill bit. A caliper log was then performed to evaluate the reamed
hole characteristics. The 16-inch diameter intermediate casing was then installed to 1,250 feet
bls, with TAC approval, and cemented to land surface. Following a 24-hour curing period
after the last cement stage, a 14.75-inch diameter pilot hole was advanced to 1,620 feet bls. A
12.25-inch diameter pilot hole was continued between 1,620 feet and 1,700 feet bls.
Geophysical logs consisting of caliper, gamma ray, spontaneous potential, dual induction,
borehole compensated sonic, fluid temperature, fluid conductivity, and flowmeter logs were
then conducted on the open hole interval. After many attempts were made to conduct a
borehole video, however, the turbidity of the formation water was too high for an acceptable
video from being completed. After the video log attempt, the 6-inch diameter FRP casing and
packer assembly was installed to 1,630 feet bls. A 5.5-foot long stainless steel packer was
installed at the base of the FRP casing to serve as a seal between the borehole wall and the
FRP casing. The seal would allow the cementing of the FRP, via the tremie method, without
the loss of cement into the lower monitor zone. After seating the FRP assembly to 1,630 feet
bls, the annulus was cemented from 1,630 feet to 1,350 feet bls. The finished dual zone
monitor well includes both upper and lower zones. The upper zone is completed between
1,250 feet and 1,350 feet bls, and the lower zone between 1,630 feet and 1,700 feet bls.

The casing depths and the types and quantities of cement used for construction of DZMW-1
are summarized in Table 2-2. The DZMW-1 well completion details are provided in Figure 2-2
(presented previously).

TPA040490002
263954/REVERSE OSMOSIS WTP DEEP INJECTION WELL AND FACILITIES ENGINEERING REPORT_APRIL 2004.D0C 27



SECTION 2~ WELL CONSTRUCTION

TABLE 2-2
Summary of Casing Sefting Depths and Cement Quantities - Dual Zone Monitor Well (DZMW-1)
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Outside  Inside Casing Casing Quantity of
Casing Diameter Diameter Thickness Depth Cement  Type of Cement
Casing Material (in) (in) (in) (ft bis) Date Stage Cement (bbls)
Surface Steel 24.00 23.25 0.375 450 3/5/03 #1 4% 220
Neat (tail) 92
Remark: Pressure grout from bottom of casing.
Intermediate Steel 16.00 156.25 0.375 1250  3/26/03 #1 4% 180
Neat (tail) 70
Remark: _Pressure grout from bottom of casing.
3/26/03 #2 4% 225
Remark: Tremied into annulus from 707 ft bls.
3/27/03 #3 4% 31
Remark Tremied into annulus from 124 ft bis.
Final FRP 5.97 543 0.27 1,630  4/5/03 Plug #1 Neat ' 15
Red Box 1250 Tremied into annulus from 1,630 ft bls.
4/5/03 Plug#2  Neat' 1
Tremied into annulus from 1,619 ft bls.
4/6/03 #1 Neat 11
Tremied into annulus from 1,607 ft bis.
4/6/03 #2 Neat 32
Tremied into annulus from 1,554 ft bls.
4/7/03 #3 Neat 25
Tremied into annulus from 1,447 ft bis.
417103 #4 Neat 4

Tremied into annulus from 1,366 ft bis.

Total Volume Neat: 236.5 bbls
Total Volume 4%: 656 bbls

Abbreviations: Notes:

in = inches T Calcium chloride additive
ft = feet

bbl = Barrel

1 Barrel = 42 gal = 5.6 cuft
bls = below land surface
FRP = fiberglass reinforced plastic

After cementing of the annulus was complete, the FRP casing was pressure tested. The casing
was pressurized to 51 psi and indicated a 1.5 percent decrease over the 1-hour test period.
Following pressure testing activities, the DZMW-1 wellhead construction was finalized. The
wellhead is completed with a 20-inch stainless steel flange approximately 1-foot above pad
level. The upper monitor zone is completed with a 2-inch stainless steel pipe extending
approximately 3 feet above the flange. The lower monitor zone is completed with 2-inch
stainless stain pipe 2-foot above the flange. Both monitor zones are fitted with a submersible
pump with PVC sampling tubes originating from each zone. Each respective zone is fitted
with a 1-inch vacuum/ air release valve, a magnetic flowmeter, a pressure transducer, and a
pressure gauge. The wellhead allows for sampling of the individual monitor zones from a ¥2-
inch diameter port and directs water generated during purging to the injection well via a 2-
inch line from each monitor zone. The Dual Zone Wellhead record drawings are presented in
Appendix E.
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SECTION 3

Geology and Hydrogeology

Groundwater in Lee County’s aquifer systems are developed within a thick carbonate
platform which overlies the Early Jurassic (150 to 195 million years old) basement rocks.
Sediments within the carbonate platform range in age from Eocene to Recent. The sediments
consist primarily of carbonates and Miocene age siliciclastics. The aquifer systems in Lee
County are contained within sediments ranging in age from late Paleocene (55 million years
old) to Holocene (recent) and include the Floridan Aquifer System, the Intermediate Aquifer
System, and the Surficial Aquifer System.

In general, groundwater at the Bonita Springs Utilities, Inc. RO WTP injection well location
becomes more mineralized with depth. Potable groundwater is found only in limited
quantities within the surficial aquifer and the very upper portions of the Intermediate
Aquifer System. A brief description of the geologic and hydrogeologic units encountered
during construction is provided below.

3.1 Lithologic Descriptions

Sediments encountered during the construction of RO IW-1 and DZMW-1 range in age from
Eocene to Holocene. A brief discussion of Holocene to Eocene age sediments and their
relationship to the hydrostratigraphy of the site is presented below. The stratigraphic and
hydrostratigraphic column of the site is provided in Figure 3-1.

3.1.1 Undifferentiated Holocene and Pleistocene Series

Quartz sand, shell beds, clay, and limestone of varying thickness make up the surficial
undifferentiated Holocene and Pleistocene sediments at the site. These sediments, which
comprise the Surficial Aquifer System, include the water table and Tamiami Aquifers. The
water table aquifer extends to 20 feet bls at the RO injection well site. This aquifer yields
moderate amounts of water and is highly utilized in the Bonita Springs area. A confining
unit of silty clay divides the water table and Tamiami Aquifer. This confining layer extends
between 20 feet and 50 feet bls at the site. The Tamiami Aquifer underlies the confining unit
described above and extends between 50 feet and 100 feet bls. This aquifer yields moderate
to large amounts of water and is also heavily utilized in the area. BSU currently utilizes the
Tamiami Aquifer for its groundwater supply.

3.1.2 Miocene Series

Hawthorn Group. In Lee County, the Hawthorn Group is divided into two members. The
upper member is the Peace River Formation, which is made up primarily of olive gray and
phosphatic clay with interbedded sandy limestone. The top of the Peace River Formation was
encountered at a depth of 100 feet bls and is approximately 310 feet thick at the site. The
Sandstone Aquifer was present at the site between 100 feet and 240 feet bls. A confining unit of
the Peace River Formation underlies the Sandstone Aquifer and extends from 240 feet to 410
feet bls. The lower member of the Hawthorn Group is the Arcadia Formation, which is a
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SECTION 3 - GEOLOGY AND HYDROGEOLOGY

predominantly carbonate formation consisting of limestone and phosphatic limestone with
interbedded phosphatic clay. The top of the Arcadia Formation was encountered at a depth of
410 feet bls. The Arcadia Formation is approximately 510 feet thick and is characterized by a
low to high gamma ray signature (10 to 200 API units). Aquifers within the Hawthorn Group
are collectively referred to as the Intermediate Aquifer System.

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

3.1.3 Oligocene Series

Suwannee Limestone. The Oligocene-aged Suwannee Limestone is characterized by a
yellowish gray to very pale orange, fine grained, porous limestone. The Suwannee Limestone
is part of the Upper Floridan Aquifer System, and characteristically exhibits relatively high
permeability and artesian pressure. The top of the Suwannee Limestone was encountered at
approximately 920 feet bls and is approximately 390 feet thick at the site.

3.1.4 Eocene Series

Ocala Limestone. The Ocala Limestone consists of two units. The upper unit is generally
composed of pale orange to yellowish gray foraminiferal and molluscan limestones. The lower
unit is partially dolomitized and often forms an unconformable boundary with the underlying
Avon Park Formation. The lower unit of the Ocala Limestone generally serves as a confining
unit between the Upper Floridan and Lower Floridan Aquifers. The Ocala Limestone was
encountered at a depth of 1,310 feet bls and is approximately 730 feet thick at the site.

Avon Park Formation. The Mid-Eocene Avon Park Formation occurs from a depth of 2,040 feet
bls and is approximately 700 feet thick at the site. The Avon Park is characterized by yellowish-
gray limestone and moderately permeable dolomitic sections. The upper portion of the Avon
Park Formation typically exhibits permeability. The lower portion of the formation is often
finer grained, has a lower porosity than the upper portion, and typically is confining in nature.

Oldsmar Formation. The Eocene Oldsmar Formation occurs from a depth of approximately
2,740 feet bls and is present through the total depth of the injection well to 3,206 feet bls. The
Oldsmar Formation is predominately characterized by dolomite and interbedded
recrystallized limestone. The Oldsmar Formation contains highly transmissive, fractured,
and cavernous intervals often referred to as the “Boulder Zone.” The Boulder Zone is
utilized for RO concentrate wastewater injection in South Florida and comprises the
injection zone for the Bonita Springs Utilities RO WTP brine concentrate.
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SECTION 4

Hydrogeological Testing

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

4.1 Surficial Aquifer Monitor Well Water Quality

Throughout construction, water samples were collected on a weekly basis from the four
Surficial Aquifer monitor wells (NE-1, NW-1, SE-1, and SW-1) surrounding the well
construction area to demonstrate that the Surficial Aquifer was not impacted by
construction activities. Water samples were field-analyzed for chlorides, conductivity, pH,
and temperature. The water level at each well was recorded weekly during construction
activities. Water quality and water level data recorded during the construction period is
presented in Appendix F.

‘Prior to construction of the injection well, a water sample was collected from each monitor
well to establish background groundwater conditions. The background chloride
concentrations for the NE-1, NW-1, SE-1, and SW-1 monitor wells were 120 mg/L, 85 mg/L,
175 mg/L, and 78 mg/L, respectively. Water quality and water levels at each monitor well
were variable throughout the construction period. Wells NE-1, NW-1, SE-1, and SW-1 had
average chloride concentrations of 120 mg/L, 98 mg/L, 222 mg/L, and 99 mg/L,
respectively. Based on these data, no adverse impacts to the surficial aquifer were observed
during the well construction activities at the site.

4.2 Formation Sampling

Formation samples from RO IW-1 and DZMW-1 were collected every 10 feet from land
surface to the total depth of each well and were characterized for rock type, color,
consolidation, texture, porosity, and fossil appearance. Duplicate samples for RO IW-1 were
submitted to the Florida Geological Survey (FGS) of Tallahassee, Florida for a more
comprehensive analysis. A generalized summary of the geologic formations encountered
during construction of the wells is provided in Table 4-1. Detailed lithologic descriptions of
samples from RO IW-1 and DZMW-1 are provided in Appendix G.
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TABLE 4-1
Generalized Lithologic Description of Drill Cuttings
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Interval

(feet bls) Generalized Description Formation Geologic Age
0-20 Limestone and shell fragments, poorly consolidated Undifferentiated  Holocene to
Pleistocene

20-50 Gray clay, sticky Tamiami Miocene

50-100 Limestone with minor shell fragments, moderately Tamiami Miocene
consolidated

100-240 Sandy limestone and shell fragments, poorly consolidated Peace River Miocene

240-410 Green clay, high phosphates Peace River Miocene

410-920 Limestone with interbedded clay and marl, yellowish gray, Arcadia Miocene
minor shell fragments, phosphates (Hawthorn

Group)

920-1,310 Limestone, yellowish gray to very pale orange , sandy and Suwannee Oligocene
friable

1,310-2,040 Limestone with interbedded dolomite, poorly to well Ocala Upper Eocene
consolidated, low porosity, friable to dense, foraminiferal

2,040-2,740 Limestone and dolomite, poorly to well consolidated, low Avon Park Mid-Eocene
porosity, minor vugs

2,740-3,206 Dolomite, dusky yellowish brown, well consolidated, dense,  Oldsmar Eocene

fractured, vuggy, microcrystaliine

4.3 Pilot-Hole Water Quality

Water samples were collected at approximately 30-foot intervals during reverse-air drilling
of RO IW-1 and DZMW-1. Samples were submitted to a certified laboratory and analyzed
for chlorides, total dissolved solids, conductivity, and pH. Closed circulation reverse-air
drilling techniques were used during pilot-hole drilling below a depth of 450 feet bls in both
the injection well and dual zone monitor well. In all closed circulation systems pilot hole
water quality reflects a mixture of formation fluids for the entire open borehole interval
including any fresh water which may have been used to begin reverse-air drilling. The
mixing of pilot hole water from multiple zones results in diluted changes in water quality
with depth and does not accurately represent the water quality near the bottom of the
borehole.

Analytical results from the water quality testing of RO IW-1 and DZMW-1 showed an
overall increase in concentration with depth for most parameters. Laboratory total dissolved
solids (TDS) data for RO IW-1 are presented in Figure 4-1. As shown in the figure, a sharp
increase in TDS concentration is noted at approximately 1,800 feet bls and steadily increases
beyond this depth. The reverse-air water quality suggests that the base of the USDW (10,000
mg/L interface) was encountered at approximately 1,900 feet bpl, however, this interface
does not accurately represent the base of the USDW because the reverse-air water samples
are diluted with closed circulation formation water. Tabulated summaries of the laboratory
water quality data for RO IW-1 and DZMW-1 are presented in Table 4-2 and Table 4-3,
respectively. Laboratory water quality data reports are for both wells are presented in
Appendix H.
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TABLE 4-2
Injection Well Pilot Hole Water Quality
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Pilot Hole Depth Chioride DS Conductivity
(ft bis) (mg/L) {mg/L) {(umhos/cm)
500 730 1,920 3,640
530 700 2,000 3,400
560 800 2,100 3,650
590 850 2,100 3,600
620 825 1,840 3,470
650 775 1,950 3,560
680 1,150 2,200 3,660
710 650 2,190 3,930
740 900 2,340 4,080
770 950 2,430 4,260
800 975 2,550 4,310
830 1,000 2,550 4,510
860 1,020 2,470 4,620
890 1,170 2,770 4,970
920 1,050 2,620 4,600
950 975 2,430 4,360
980 1,020 2,650 4,520
1,010 1,000 2,530 4,480
1,040 1,000 2,610 4,620
1,070 900 2,590 4,600
1,100 1,050 2,590 4,770
1,130 1,050 2,580 4,740
1,160 1,070 2,680 4,740
1,190 1,200 2,960 . 5,220
1,220 1,120 2,690 4,780
1,250 1,070 2,790 4,780
1,280 1,120 2,910 5,020
1,310 1,120 2,900 4,920
1,340 1,150 2,970 4,940
1,370 1,070 2,910 4,920
1,400 1,150 2,630 4,910
1,430 1,170 2,910 5,010
1,460 1,170 2,900 5,060
1,620 1,200 2,780 4,900
1,550 725 2,510 4,200
1,580 1,080 2,780 4,600
1,610 900 2,320 4,040
1,640 800 2,210 3,920
1,670 875 2,530 4,050
1,710 800 2,230 3,750
1,740 650 1,820 3,350
1,760 700 2,280 3,680
1,830 2,250 5,400 11,500
1,860 5,700 6,750 12,400
1,890 5,750 6,540 12,200
1,920 4,700 9,640 14,800
1,950 6,670 13,200 19,700
1,980 5,100 11,000 16,800
TPA\40490002
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TABLE 4-2 (CONTINUED)
Injection Well Pilot Hole Water Quality

Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Pilot Hole Depth Chloride DS Conductivity
(ft bis) (mg/L) {mg/L) (pmhos/cm)
2,010 5,650 11,700 17,500
2,040 5,200 9,800 15,700
2,070 7,000 10,500 16,000
2,100 8,750 14,000 23,000
2,130 8,380 14,500 23,700
2,160 8,000 15,000 23,800
2,190 13,500 21,400 34,000
2,220 12,200 20,500 32,400
2,250 9,620 16,500 26,500
2,280 13,200 22,200 34,100
2,310 10,500 19,600 28,600
2,340 13,500 21,600 33,000
2,370 13,500 23,800 35,000
2,400 13,800 24,400 35,300
2,430 14,000 25,200 36,300
2,460 13,200 23,800 35,000
2,490 14,800 25,000 35,600
2,520 14,000 25,800 37,500
2,550 14,500 25,700 37,300
2,610 13,500 24,700 37,500
2,640 16,500 27,500 37,300
2,670 13,500 22,000 36,200
2,700 14,500 24,200 37,500
2,730 14,500 23,600 36,100
2,760 15,000 25,400 37,700
2,790 15,000 24,300 41,800
2,820 19,000 32,600 46,900
2,850 18,500 29,000 51,400
2,880 18,500 39,800 52,300
2,910 20,000 38,600 50,700
2,940 17,000 38,400 53,300
2,970 20,500 32,900 52,400
3,000 20,000 37,800 53,200
3,030 21,500 37,100 52,900
3,060 21,500 40,100 52,800
3,090 21,000 35,300 52,200
3,120 20,500 31,900 53,000
3,150 20,000 33,700 53,300
3,180 19,000 33,200 52,900
3,206 22,000 36,400 53,000

Notes:

ft bls = feet below land surface

mg/L. = milligrams per liter

pmhos/cm = micromhos per centimeter
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TABLE 4-3
DZMW-1 Pilot Hole Water Quality
Bonita Springs Ulilities RO WTP Deep Injection Well and Facilities Engineering Report

Pilot Hole Depth Chioride TDS Conductivity
(ft bls) {mg/L) __(mglL) (pmhos/cm)
540 750 1,180 3,120
570 900 1,660 3,610
600 1,050 1,640 4,120
630 1,100 1,420 4,080
660 850 2,360 4,750
690 1,150 2,140 4,810
720 1,300 2,340 4,770
750 1,100 3,000 4,470
780 1,150 2,800 4,520
800 1,250 2,520 4,650
830 1,250 3,220 5,010
860 1,300 2,800 4,970
890 1,400 3,480 5,180
920 1,250 2,920 4,980
950 1,250 3,200 4,980
980 1,200 3,080 4,930
1,010 1,150 3,020 5,010
1,040 1,150 2,940 4,910
1,070 1,200 3,540 4,930
1,100 1,200 2,480 4,900
1,130 1,250 3,460 4,980
1,160 1,200 3,020 4,950
1,190 1,200 3,140 5,050
1,220 1,400 3,420 5,100
1,250 1,300 3,500 5,160
1,260 900 2,640 5,250
1,290 950 2,660 5,360
1,320 1,750 4,120 6,890
1,350 1,050 2,720 5,530
1,380 2,200 4,860 8,350
1,410 2,350 5,420 8,590
1,440 1,800 4,540 - 7,150
1,470 1,950 5,140 8,100
1,500 1,800 3,800 7,130
1,530 1,800 4,500 7,240
1,560 2,200 5,700 8,460
1,590 2,000 4,880 7,620
1,620 2,200 4,820 ' 8,240
1,650 2,250 4,780 8,550
1,680 2,000 4,500 8,010
1,700 2,000 4,980 7,980
Notes:

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

Air-lift specific capacity tests were conducted at approximately 80-foot intervals from 450
feet to 3,206 feet bls at RO IW-1 to provide information on the specific capacity of the open
hole interval of the well. In DZMW-1, specific capacity tests were conducted in 80-foot
intervals from 450 feet to 1,680 feet bls. Each test was conducted for approximately 15
minutes, during which time water level and approximate flow rate measurements were
taken to provide data for specific capacity calculations.

The air-lift specific capacity data for RO IW-1 and DZMW-1, are presented in Table 4-4 and
Table 4-5, respectively. The air-lift specific capacity and normalized air-lift specific capacity
data for the injection well is presented in Figure 4-2 and Figure 4-3, respectively. The
normalized air-lift specific capacity data were derived by calculating the specific capacity of
the given interval divided by length of the test interval. The normalized data allows an
evaluation of the productivity of the borehole which is unbiased by the amount of open
borehole during testing.

4.5 Formation Coring

Formation core samples were collected at selected intervals while drilling the injection well
pilot hole to correlate with drill cuttings and geophysical logs, and to more thoroughly
determine the hydrogeological properties of the formation. The core samples are typically
collected in geological zones of suspected low permeability. Samples were obtained by a 4-
inch diameter, 20-foot core barrel. A total of 13 cores were attempted between 1,500 feet and
2,323 feet bls. A generalized geologic description and recovery of each core is presented in
Table 4-6.

The cores were first examined and described on site. Selected cores were then shipped to a
testing laboratory for a detailed geotechnical and hydrogeological analysis. The testing
laboratory, Ardaman & Associates, Inc. of Orlando, Florida (Ardaman), analyzed the
selected cores for hydrogeological parameters. Eight representative core samples over the
interval from 1,500 feet to 2,323 feet bls were analyzed to determine the specific gravity,
total porosity, and vertical and horizontal permeability. Of these, representative core
samples from 1501 feet and 1651.5 feet were analyzed to determine unconfined compressive
strength.

Results of the laboratory hydraulic conductivity and porosity analyses conducted by
Ardaman are summarized in Table 4-7. The analysis reports are provided in Appendix L
The laboratory analysis reports indicated that the cores varied in vertical hydraulic
conductivity from 1.0 X 102 cm/sec to 1.1 X 108 cm/sec. All of the core samples sent to the
laboratory exhibited low permeability. A detailed description of the cores and laboratory
methods used for hydraulic conductivity and porosity determinations, along with the
laboratory results are provided in Appendix I. Results of hydraulic conductivity laboratory
analyses demonstrate varying degrees of confining characteristics throughout the intervals
tested.

TPA040450002
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TABLE 4-4
RO IW-1 Air-Lift Specific Capacity Tests
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Specific
Test Interval Pumping Rate Drawdown Capacity
Test Date (ft bls) {gpm) (ft) ___{(gpmift)
10/11/02 450-560 690 48 14
10/11/02 450-640 641 49 13
10/11/02 450-720 598 43 14
10/12/02 450-800 374 38 10
10/12/02 - 450-880 449 34 13
10/12/02 450-960 528 27 20
10/12/02 450-1,040 528 25 21
10/12/02 450-1,120 561 22 25
10/12/02 450-1,200 541 23 23
10/13/02 450-1,280 449 20 23
10/13/02 450-1,360 449 15 30
10/13/02 450-1,440 374 16 23
10/15/02 450-1,520 345 19 18
10/16/02 450-1,580 408 19 21
10/18/02 450-1,680 561 20 28
10/21/02 450-1,760 427 21 20
12/10/02 1,600-1,840 598 163 4
12/12/02 1,600-1,930 374 167 2
12/14/02 1,600-2,000 390 177 2
12/16/02 1,600-2,080 500 127 4
12/20/02 1,600-2,160 579 8.5 68
12/20/02 1,600-2,240 690 5.6 123
12/22/02 1,600-2,323 598 5.0 121
12/22/02 1,600-2,400 575 3.9 148
12/22/02 1,600-2,480 598 3.8 160
12/23/02 1,600-2,560 598 4.2 144
12/24/02 1,600-2,640 579 4.6 126
12124102 1,600-2,720 579 4.6 126
12/24/02 1,600-2,800 570 0.45 1,287
12/24/02 1,600-2,880 665 0.30 2,216
12/28/02 1,600-2,960 641 0.73 878
12/28/02 1,600-3,040 598 0.35 1,710
_12/28/02 1,600-3,120 641 0.80 801
12/30/02 1,600-3,206 641 0.62 1,034

gpm = gailons per minute
gpm/ft = gailons per minute per foot of drawdown
ft = foot
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TABLE 4-5
DZMW-1 Air-Lift Specific Capacity Tests
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Specific
Test Interval Pumping Rate Drawdown Capacity
Test Date (ft bis) {gpm) (ft) __(gpmift)
3/18/03 450-560 561 17 34
3/18/03 450-640 544 27 20
3/19/03 450-720 579 39 15
3/19/03 450-800 598 41 15
3/19/03 450-880 561 30 19
3/19/03 450-960 528 21 25
3/19/03 450-1,040 508 19 31
3/19/03 450-1,120 499 17 29
3/19/03 450-1,200 513 15 35
3/28/03 450-1,360 641 49 13
3/28/03 450-1,440 598 55 11
3/28/03 450-1,520 598 41 14
3/28/03 450-1,600 528 61 9
3/29/03 450-1,680 528 102 5

gpm= gallons per minute
ft = feet
gpm/ft = gallons per minute per foot of drawdown

TABLE 4-6

RO IW-1 Generalized Core Descriptions
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Interval Recovery
(ft bls) (%) Generalized Description
1500-1512 100 LIMESTONE, yellowish gray (5Y 8/1), fine grained, very well consolidated, low porosity
1560-1573 a2 LIMESTONE, yellowish gray (5Y 8/1), very fine grained, well consolidated, low porosity,
soft to friable
1650-1663 100 LIMESTONE, yeliowish gray (5Y 8/1), fine grained, very well consolidated, low porosity
1700-1710 80 LIMESTONE, yellowish gray (5Y 8/1), very fine grained, well consolidated, low porosity,
soft to friable
1750-1760 0 No recovery
1780-1798 44 LIMESTONE, yellowish gray (5Y 8/1), very fine grained, well consolidated, low porosity,
soft to friable; trace of gray dolomite
1,900-1,910 30 LIMESTONE, yellowish gray (5Y 8/1) with stratified dark yellowish brown (10YR 4/2),
very fine grained, well consolidated, low porosity, silty texture
1,930-1,940 10 LIMESTONE, moderate yellowish brown (10YR 5/4) with stratified dark yellowish brown
(10YR 4/2), fine grained, well consolidated, dense; DOLOMITE, moderate yellowish
brown (10YR 5/4), low porosity, dense, microcrystalline
1,982-1,992 50 LIMESTONE, moderate yellowish brown (10YR 5/4), fine grained, moderately
consolidated, dense, stratified layers of microcrystalline DOLOMITE
2,047-2,059 67 DOLOMITE, dusky yellowish brown (10YR 2/2) with mottled black (N1), low porosity,
dense, fractured, microcrystalline
2,125-2,142 0 No recovery
2,155-2,171 25 DOLOMITE, pale yellowish brown (10YR 6/2) with mottled black (N1), well consolidated,
low porosity, dense; LIMESTONE, pale yellowish brown (10YR 6/2), well consolidated,
fine grained, soft to friable
2,315-2,323 87 DOLOMITE, dusky brown (6YR 2/2), very well consolidated, low to medium porosity,
dense, microcrystalline, vuggy
Notes:
Lithologic color designations are based on the Rock-Color Chart, distributed by the Geological Society of America, 1984.
ft = feet
TPA\040490002
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SECTION 4 - HYDROGEOLOGICAL TESTING

TABLE 4-7
RO IW-1 Generalized Core Laboratory Analyses
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Total Effective Hydraulic
Core Depth Test Specimen Specific Porosity Porosity Conductivity
(ft bls) Orientation Gravity (%) (%) (cm/sec)
1,501 to 1,502 Vertical 2.72 0.35 0.31 6.3 X 10°
Horizontal 0.36 6.6 X 10°
1,565.5 to 1,566 Vertical 975 0.34 0.29 6.8 X 10
Horizontal : 0.34 58X 10°
1,651.5to 1,652.5 Vertical 272 0.34 0.24 1.0X10°
Horizontal : 0.35 2.3X10%
1,706.5 to 1,706.8 Vertical 272 0.33 0.32 1.3X10%
Horizontal . 0.34 1.7 X10°
1,787 10 1,787.5 Vertical 273 0.32 0.26 9.1 X 10°
Horizontal . 0.32 1.0X10°
1,901.5 to 1,902 Vertical 272 0.25 0.22 56 X107
Horizontal : 0.26 6.7 X107
2,049 to 2,050 Vertical 973 0.07 0.05 1.1 X10%
Horizontal . 0.06 8.6 X10°
2,31810 2,318.5 Vertical 273 0.19 0.12 9.5Xx 107
Horizontal : 0.27 2.3X10°
cm/sec = centimeters per second
ft = feet

4.6 Packer Tests

After the completion of the injection well pilot hole, 14 straddle packer tests and two off-
bottom packer tests were conducted at RO IW-1 to determine water quality and hydraulic
characteristics of the open borehole. Packer Tests were conducted using both straddle and
off-bottom packer tests. Fourteen straddle and two off-bottom packer test were conducted.

4.6.1 Injection Well (RO IW-1)

The straddle packer tests consist of two inflatable packers with the tested zone of the
formation between the packers. The off-bottom packer tests consist of a single packer with
the tested zone between the single packer and the bottom of the well bore. Each packer test
consisted of pumping the tested interval at a predetermined rate and recording water level
changes (drawdown) over time. Preliminary pumping tests were conducted to determine
the optimal pumping rate for each interval. Since these zones were selected due to a low
permeability characteristic, the pumping rates are relatively low. The testing periods were
long enough to observe the drawdowns become near steady state (small water level
changes) or, at a minimum, long enough to evacuate three well volumes. This was done to
make sure the selected formation interval is influenced and a representative water sample
was collected.

Data from the pumping portion of each packer test was used to determine the specific
capacity, transmissivity, and storativity of the test interval. Water level recovery
measurements were taken immediately following the pumping period to provide data for
transmissivity estimates. Water levels during the packer tests and recovery periods were
measured using submersible pressure transducers and recorded by an In-Situ Hermit 3000

TPAW040490002
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series data logger. Water levels in the annular space between the well casing and the packer
drop pipe were also monitored and recorded with a pressure transducer and Hermit 3000
data logger to determine if the upper packers were leaking, indicated by a water level change
in the annular space above the packers. Pressures in the zone below the bottom packer were
recorded with a device called a memory gauge. This is a pressure transducer with a
mechanical timer which records pressure data over time steps. Packer test water level data
plots for the test interval and annular zone are presented in Appendix J. The data plots also
present the memory gauge data recorded at the packer seating depth during each test. Table
4-8 summarizes packer test flow rates, drawdown, calculated specific capacity,
transmissivity, and storativity. Cooper Jacob and Theis recovery curves used to estimate
aquifer parameters are presented in Appendix K.

Water samples were collected throughout the pumping portion of each packer test and
analyzed for conductivity and chloride concentration to demonstrate that water quality had
stabilized before collecting a final water sample for laboratory analysis. Final water samples
were then collected at the end of the pumping period to evaluate water quality within the
test interval to help identify the base of the USDW. Water quality data from the straddle
packer tests demonstrated that the base of the USDW is located within the interval from
1,500 feet to 1,508 feet bls. Below this interval, water quality degrades quickly to TDS
concentrations of approximately 30,000 mg/L. The water quality data obtained from the
packer test closely correlate to the geophysical log interpretations. Water quality data for
packer tests conducted at the injection well are summarized in Table 4-9. The packer test
water quality laboratory analytical reports are provided in Appendix H.

4.7 Geophysical Logs

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

4.71 Injection Well (RO IW-1)

Geophysical logging below 450 feet bls took place in two stages. The interval from 450 feet
to 1,800 feet bls underwent geophysical logging on October 25, 2002. The interval from 1,600
feet to 3,206 feet bls underwent geophysical logging on January 2, 2003. The geophysical
logging included caliper, natural gamma ray, spontaneous potential, dual induction, sonic
porosity, flowmeter, fluid conductivity, fluid temperature, borehole video, and borehole
televiewer. The geophysical logging activities at the injection well are summarized in Table
4-10. Video log summaries are provided as Appendix M. Copies of the video logs are
provided in Appendix N.

TPA040490002
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TABLE 4-3
Summary of RO IW-1 Packer Test Results
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

4 Packer Test Pump Duration Discharge Drawdown Specific Capacity Transmissivity Transmissivity Analysis
( :"%,ﬁ ........ : Interval (hours) (gpm) (feet) (gpmift) : (gpd/ft) (f21d) Storativity Method
e 1,150-10-1,260-—- 1 45 17 2.65 - - - -—
a9 ~4,250101,350 1 63 18 3.50 - - — -
9. 1,459 to 1,500 8.5 2.25 129 0.017 6.23 0.83 0.05 CJ
5.68 0.76 TR
1,508 to 1,549 6.3 0.40 75 0.005 2.16 0.29 0.01 cJ
| 1.33 0.18 TR
5 1,589 to 1,620 6.8 1.75 100 0.017 7.31 0.98 0.04 CJ
- 4.82 0.64 TR
i 1,634 10 1,665 56 45 98 0.460 180 24 0.05 CJ
1 50 6.7 TR
o 1,664 to 1,720 4.8 20 94 0.210 76 10 0.04 cJ
- 82 11 TR
e 1,664 to 1,749 4.4 10 51 0.196 68 9.1 0.05 CJ
62 8.3 TR
’”?L 1,679 10 1,705 5 4 106 0.038 12 1.6 0.05 CcJ
12 1.6 TR
{ 1,726 to 1,750 5 3.5 99 0.035 12 1.6 0.04 CJ
< , 11 1.5 TR
m 1,813 10 1,845 17.9 0.3 110 0.003 1 0.13 0.04 CJ
9 0.62 0.08 TR
12 1,949 10 1,976 4.4 45 57 0.078 27 3.6 0.05 cJ
23 3.1 TR
2,228 10 2,255 3.7 3 43 0.07 24 32 0.06 CcJ
H 22 2.9 TR
. 2,61810 2,645 16.1 0.6 104 0.006 1.86 0.25 0.07 CJ
B 1.15 0.15 TR
S 2,723 to 3,206 3 215 0.07 " 3,071
cJ Cooper-Jacob Method (straight line method) gpm gallons per minute T Memory Gauge Data
TR Theis Recovery Method f/d square feet per day - Value could not be determined
- Value cannot be determined from data gpd/ft  gallons per day per foot
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TABLE 4-9
RO IW-1 Packer Test Water Quality Results
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Packer Test Total
Interval Conductivity pH Chloride Sulfate Dissolved
{feet bis) (umhos/cm) {s.u.) (mg/L) {mglL) Solids (mg/L)
1,150 to 1,250 8,190 7.75 2,400 934 4,740 |
1,250 to 1,350 9,840 7.71 3,050 708 5,880
1,459 to 1,500 8,870 7.57 2,580 576 5,090
1,508 to 1,549 17,800 7.26 6,500 687 12,200
1,589 to 1,620 25,000 7.31 10,500 848 16,300
1,634 to 1,665 41,800 7.32 13,500 1,930 27,700
1,664 t0 1,720 42,200 7.22 17,000 1,870 28,800
1,664 to 1,749 41,800 7.05 15,300 1,910 28,300
1,679 to 1,705 43,800 7.22 15,300 1,910 29,900
1,726 t0 1,750 45,700 7.20 16,800 2,080 31,300
1,813 10 1,845 48,800 6.32 17,000 2,420 33,100
1,949 t0 1,976 48,000 7.07 18,800 2,630 33,600
2,228 0 2,255 50,500 7.00 18,200 2,640 35,400
2,618 t0 2,645 34,700 6.50 15,000 1,740 24,000
2,723 to 3,206 54,700 725 20,500 2,640 36,900
Notes.

pmhos/cm = micromhos per centimeter
mg/L. = milligrams per Liter
s.u. = standard units
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TABLE 4-10

RO IW-1 Geophysical Logging Activity Summary
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

L.ogging Well Progress and
Event Date Casing Depth Type of Log Runt Purpose
1 9/30/02 12.25-inch pilot hole to C,NGR, DI, 8P Determine surface
10/01/02 500 feet bls. casing seating depth
2 10/7/02 48.5-inch reamed hole to C, NGR Confirm reamed hole
455 feet bls characteristics
3 10/25/02 to 38-inch casing to 450 feet C, NGR, DI, SP, SFC,  Determine intermediate
10/29/02 bls; 12.25-inch pilot hole  SFT, SFM, BCS/VDL, casing setting depth
to 1,800 feet bis DFC, DFT, DFM, BV,
BTV
4 12/4/02 36.5-inch reamed hole to C, NGR Confirm reamed hole
1,606 feet bls characteristics
5 1/2/103 30-inch casing to 1,600 C, NGR, DI, SP, SFC, Determine final casing
feet bis; 12.25-inch pilot SFT, SFM, BCS/VDL, setling depth.
hole to 3,206 feet bls DFC, DFT, DFM, BV
6 2/13/03 28.5-inch reamed hole to C, NGR, BV Confirm reamed hole
2,697 feet bis; 18.5-inch characteristics
reamed hole to 3,206 feet
bis
7 2/19/03 to 2/21/03 20-inch casing to 2,704 SFT Logs were run following
feet bis; 18.5-inch reamed each cement stage to
hole t0 3,206 feet bis determine lift and water
temperature
8 2/22/03 20-inch casing cemented CBL Determine cement-to-
to 273 feet bls; 18.5-inch casing bond quality
reamed hole to 3,206 feet :
bls
9 5/7/03 14 5-inch FRP to 2,694 C.NGR, BV Examine final well
feet bls; 18.5-inch reamed characteristics and
hole to 3,206 feet bls casing quality
10 5/15/03 14.5-inch FRP 10 2,694 RTS, SFT Examine final well
feet bls; 18.5-inch reamed mechanical integrity
hole to 3,206 feet bls
Legend:
C — X-Y Caliper DFT — Dynamic Fluid Temperature

NGR — Natural Gamma ray

Dl — Dual Induction

SP ~ Spontaneous Potential

SFC - Static Fluid Conductivity
SFT — Static Fluid Temperature
SFM — Static Flow Meter

DFC — Dynamic Fluid Conductivity

DFM — Dynamic Flow Meter

BCS/VDL - Borehole Compensated Sonic/Variable Density Log
CBLNVDL — Cement Bond Log/ Variable Density Log

BV — Borehole Video

BTV — Borehole Televiewer

RTS - Radioactive Tracer Survey

TPAD40490002
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In general, the geophysical logs correlate well to each other and to the drill cuttings, cores,
and packer test data. Evaluation of the geophysical logs suggests that the interval below the
intermediate casing (1,600 feet bls) to the total depth of the injection well of 3,206 feet bls can
be divided into eight distinct zones. A hydrogeological interpretation of these zones is
presented in Table 4-11.

TABLE 411

Hydrogeological Interpretation of Lithology Encountered
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Interval
(feet bis)

Comments

1,600 to 2,040

Confinement Zone- This interval is considered to be confining. A non-uniform borehole ranging from
13-inches to 25-inches in diameter, low gamma responses of less than 15 AP, and a consistent
resistivity response on the dual induction log. Sonic porosity of this interval is generally low (less than
40 percent) and decreases with depth. However, an increase in porosity fo 55 percent is noted near
1,700 feet bls and 1,900 feet bls.

2,040 10 2,190

Confinement Zone- This interval is considered to be confining. A non-uniform borehole ranging from
13-inches to 19-inches in diameter (but relatively gauged between 2,050 feet and 2,080 feet bis), low
gamma responses of less than 20 AP, a sudden increase in induction resistivity is noted at 2,050
feet bls but then decreases and remains relatively consistent beyond this depth. Sonic porosity is
very low (less than 5 percent) near 2,040 feet bls and 2,070 feet bls but then increases to 30 percent
beyond this depth.

2,190 to 2,280

Confinement Zone- This interval is considered to be confining. A non-uniform borehole ranging from
14-inches to 19-inches in diameter, low gamma responses of less than 15 AP|, a consistent resistivity
response as shown on the dual induction log, and a low sonic porosity of approximately 25 percent.

2,280 to 2,360

Confinement Zone- This interval is considered to be confining. A relatively gauged borehole of 14-
inches in diameter with low gamma responses of 10 AP| or less. A sudden increase in induction
resistivity is noted near 2,320 feet bls with slight to modest divergences between long and short
normal resistivity. Sonic porosity is generally less than 25 percent through this interval.

2,360 to 2,560

Confinement Zone- This interval is considered to be confining. The borehole diameter gradually
increases from 14-inches o 18-inches in diameter with increasing depth. Gamma responses are
generally at or near 10 API. A slight but gradual decrease in induction resistivity is noted between
2,360 and 2,500 feet bls. Resistivity increases beyond 2,500 feet bls. Sonic porosity is generally less
than 25 percent. However, a sudden increase in porosity to 40 percent is noted at 2,540 feet bis and
2,550 feet bls.

2,560 to 2,730

Confinement Zone- This interval is considered to be confining. A non-uniform borehole ranging from
14-inces to 23-inches in diameter with low gamma responses near 10 AP| (an isolated increase to 30
APl is noted at 2,600 feet bls). A strong divergence between long and short-normal resistivity is
noted at 2,600 feet bls with a gradual decrease in resistivity beyond this depth. The sonic log
indicates a sudden increase in porosity to 75 percent at 2,600 feet bls but then decreases less to 25
percent between 2,620 feet and 2,660 feet bis. Porosity then increases to 40 percent beyond 2,600
feet bls.

2,730 to 3,050

Main Injection Zone- This highly transmissive interval is considered to be the injection zone. A highly
fractured and cavernous borehole ranging from 13-inches to 42-inches in diameter, gamma
responses are generally at 10 AP! with elevated counts of 20 to 50 AP| between 2,800 and 2,970
feet bls. The dual induction log shows several strong divergences between long and short normal
resistivity throughout this interval. Sonic porosity increases to 100 percent at several points and the
flow log indicates that the majority of horehole flow is produced from this zone.

3,050 to 3,206

Lower Injection Zone- This interval is considered to be slightly transmissive and serves as the lower
portion of the injection zone. A relatively gauged borehole of 13-inches in diameter with gamma
counts of less than 20 API. Several moderate divergences between long and short-normal resistivity
are noted in this interval. The sonic porosity is very low (less than 5 percent) between 3,050 feet and
3,120 feet bis but suddenly increases to 75 percent near 3,150 feet bls, then decreases to less than
25 percent beyond this depth. The flow log indicates minimal borehole flow is produced from this
zone.
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4.7.2 Dual Zone Monitoring Well (DZMW-1)

In general, the geophysical logs correlate well to the other logs for the injection well and the
drill cuttings to a depth of 3,206 feet bls. Geophysical logging conducted during the
construction of the well DZMW-1 is summarized in Table 4-12. A video log summary is
provided in Appendix M. A copy of the video log is provided in Appendix N.

TABLE 4-12
DZMW-1 Geophysical Logging Activity Summary
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

Logging Well Progress and
Event Date Casing Depth Type of Log Run Purpose

1 3/12/03 12.25-inch pilot hole to C,NGR, DI, SP Determine shallow
505 feet bls casing setting depth

2 3/15/03 34.5-inch reamed hole to C, NGR Confirm reamed hole
455 feet bls characteristics

3 3/21/03 12.25-inch pilot hole to C, NGR, DI, SP, SFC, Confirm properties of
1,250 feet bis SFT, SFM, BCSAVDL,  shaliow monitoring zone

DFC, DFT, DFM

4 3/22/03 22.5-inch reamed hole fo C, NGR Confirm reamed hole
1,252 feet bls characteristics

5 3/31/03 14.75-inch borehole to C, NGR, DI, SP, SFC, Confirm properties of

1,620 feet bls; 12.25-inch  SFT, SFM, BCS/VDL, deep monitoring zone
borehole to 1,700 feet bls DFC, DFT, DFM

6 4/14/03 to 6-inch FRP to 1,630 feet C’ NGR' BV Confirm final deep zone
4/16/03 bls; 12.25-inch borehole to characteristics
1,700 feet bls
Legend:
C —~ X-Y Caliper DFC ~ Dynamic Fiuid Conductivity
NGR ~ Natural Gamma Ray DFT — Dynamic Fluid Temperature
DI — Dual Induction DFM ~ Dynamic Flow Meter
SP - Spontaneous Potential BCS/VDL ~ Borehaole Compensated Sonic/Variable Density Log
SFC — Static Fluid Conductivity CBL/VDL — Cement Bond Log/ Variable Density Log
SFT ~ Static Fluid Temperature BV — Borehole Video
SFM - Static Flow Meter RTS —~ Radioactive Tracer Survey

4.8 Summary of USDW Location

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

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

The results from the reverse-air water samples during drilling identified a noticeable
deterioration of water quality near 1,800 feet bls and beyond, suggesting that the USDW is
located at or above this depth. The packer test water quality suggested that the USDW
existed between 1,500 feet and 1,508 feet bls. Finally, while the borehole was static for a
period of time allowing for natural water quality stratification, a combination of the
resistivity and dual induction geophysical logs were utilized to locate the USDW at a more
precise depth of 1,510 feet bls. A plot of this combination log is provided in Appendix O.
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It was not unexpected that the reverse-air water quality data was not accurate in identifying
the base of the USDW. As stated earlier in this section, the water samples collected during
pilot hole drilling represent a mixture of formation water from the entire open borehole. The
mixing of pilot hole water from multiple zones resulted in diluted changes in water quality
with depth.

4.9 Selection of Injection and Monitoring Zones

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

4.9.1 Injection Zone of RO IW-1

The formation samples, geophysical logs, and packer test data show that a distinct change in
hydrogeology occurs at a depth of approximately 2,740 feet bls. The zone below 2,740 feet
bls consists of hard, vuggy dolomite with extensive fractures and large cavernous zones.
This zone also shows a rapid deterioration of water quality and increase in production
capacity. The zone immediately above 2,740 feet bls consists of soft, low porosity limestone
with good confining characteristics, capable of preventing vertical fluid migration from the
injection zone. The highly fractured and transmissive zone between 2,740 feet and 3,206 feet
bls was determined to be the injection zone. After reviewing of all the available data, it was
decided to set the final casing at a depth of 2,700 feet bls. This placed the final casing
approximately 40 feet above the extensive fracturing present at 2,740 feet bls.

4.9.2 Upper Monitoring Zone of DZMW-1

The FDEP construction permit requires that the upper monitoring zone be completed into
the lowermost permeable zone above the base of the USDW. Since the USDW was detected
at approximately 1,510 feet bls, the lowermost permeable zone within the USDW was
located at approximately 1,300 feet bls. Therefore, the upper monitoring zone was
completed with an open interval between 1,250 feet and 1,350 feet bls. The water quality
located within and below this zone can be seen in the geophysical dual induction and
resistivity combination log presented in Appendix O.

4.9.3 Lower Monitoring Zone of DZMW-1

The FDEP construction permit requires that the lower monitoring zone be completed into
the first permeable zone below the base of the USDW. The first permeable zone below the
base of the USDW was located at approximately 1,630 feet bls. Well DZMW-1 was
completed with an open interval between 1,630 feet and 1,700 feet bls. The water quality of
this zone can be seen in the geophysical dual induction and resistivity combination log
presented in Appendix O.
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4.10 Background Water Sampling

Background water quality samples were collected from each well and analyzed for primary
and secondary drinking water standards and FDEP’s minimum criteria.

4.10.1 Injection Well (RO IW-1)

After construction on the well was completed, RO IW-1 was sampled for background water
quality on February 27, 2003, after fully developing the well to establish true background
conditions. The water sample was analyzed for all primary and secondary drinking water
standards and FDEP’s minimum criteria. The background sample had a TDS concentration
of 36,000 mg/L, demonstrating that the injection zone is located below the base of the
"USDW. Ambient water quality data for RO IW-1 is summarized in Table 4-13. The certified
laboratory results final report is contained in Appendix P.

TABLE 4-13
Ambient Water Quality Data
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

State Primary Drinking Water Standards: Inorganic

McL’ RO IW-1 DZMW-1 DZMW-1

Parameter {mg/L) ___{Upper) {Lower)
Antimony 0.006 <0.003 <0.003 <0.003
Arsenic 0.05 0.01 <0.001 0.001
Barium 2 <0.003 <0.003 <0.003
Beryllium 0.004 0.0024 0.0003 0.0016
Cadmium 0.005 <0.001 <0.001 <0.001
Chromium . 0.1 0.025 <0.001 <0.001
Cyanide 0.2 <0.005 <0.005 <0.005
Fluoride 4 0.83 1.8 6.4
Lead 0.015 0.006 <0.001 0.001
Mercury 0.002 <0.001 <0.001 <0.001
Nickel 0.1 0.051 <0.002 <0.002
Nitrate (as N) 10 0.01 <0.01 <0.01
Nitrite (as N) 1 0.01 <0.01 <0.01
Selenium 0.05 <0.001 0.006 0.004
Sodium 160 15,000 1,640 9,290
Thallium 0.002 <0.002 <0.002 <0.002

State Primary Drinking Water Standards: Volatile Organics
MCL' DZMW-1 DZMW-1

Parameter (pg/L) RO IW-1 (Upper) {Lower)
1,1-Dichloroethene 7 <0.5 <0.5 <0.5
1,1,1-Trichloroethane 200 <0.3 <0.3 <0.3
1,1,2-Trichloroethane 5 <0.3 <0.3 <0.3
1,2-Dichloroethane 3 <0.2 <0.2 <0.2
1,2-Dichloropropane 5 <0.3 <0.3 <0.3
1,2,4-Trichlorobenzene 70 <0.5 <0.5 <0.5
Benzene : 1 <0.5 <0.5 <0.5
Carbon Tetrachloride 3 <0.3 <0.3 <0.3
Cis-1,2-Dichloroethylene 70 <0.2 <0.2 <0.2
Dichloromethane (Methylene Chioride) 5 <0.5 <0.5 <0.5
Ethylbenzene 700 <0.5 <0.5 <0.5
Monochlorobenzene (Chlorobenzene) 100 <0.5 <0.5 <0.5
o-Dichlorobenzene (1,2-Dichlorobenzene) 600 <0.5 <0.5 <0.5
p-Dichlorobenzene (1,4-Dichlorobenzene) 75 <0.5 <0.5 <0.5
Styrene 100 <0.5 <0.5 <0.5
Tetrachloroethylene 3 <0.2 <0.2 1
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TABLE 4-13 (CONTINUED)
Ambient Water Quality Data
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

State Primary Drinking Water Standards: Volatile Organics

MCL' DZMW-1 DZMW-1
Parameter (pgl/L) RO IW-1 __{(Upper) (Lower)
Toluene 1,000 2.2 <0.5 1.3
Trans-1,2-Dichloroethylene 100 <0.5 <0.5 <05
Trichloroethylene 3 <0.2 <0.2 <0.2
Vinyl Chloride 1 <0.5 <0.5 <0.5
Xylenes (Total) 10,000 <0.5 <0.5 <0.5
State Primary Drinking Water Standards: Pesticides and PCB’s
McL' DZMW-1 DZMW-1
Parameter {pg/L) RO Iw-1 __(Upper) {Lower)
2,3,5-TP (Silvex) 50 <0.25 <0.25 <0.25
24-D 70 <1 <1 <1
Alachlor 2 <0.2 - <0.2 <0.2
Atrazine 3 <0.06 <0.06 <0.06
Benzo(a)pyrene 0.2 <0.1 <0.1 <0.1
Carbofuran 40 <0.5 <0.5 <0.5
Chilordane 2 <0.05 <0.05 <0.05
Dalapon 200 <1 <1 <1
Di(2-ethylhexyDadipate 400 <0.3 <0.3 <0.3
Di(2-ethylhexyl)phthalate (bis(2-ethylhexyl)phthalate) 6 12 <1 <1
Dibromochloropropane 0.2 <0.005 <0.005 <0.005
Dinoseb 7 <0.5 <0.5 <0.5
Dioxin 0.00003  <0.0000031 <0.000001 <0.0000012
Diguat 20 <1 <1 <1
Endothall 100 <20 <20 <20
Endrin 2 <0.1 <0.1 <0.1
1,2-Dibromoethane (Ethylene Dibromide — EDB) 0.021 <0.005 <0.005 <0.005
MCL DZMW-1 DZMW-1
Parameter (ug/L) RO IW-1 (Upper) (Lower)
Glyphosate (Roundup) 700 <10 <10 <10
Heptachlor 0.4 <0.08 <0.08 <0.08
Heptachlor Epoxide 0.2 <01 <0.1 <0.1
Hexachlorobenzene 1 <0.05 <0.05 <0.05
Hexachlorocyclopentadiene 50 <0.2 <0.2 <0.2
Lindane (G-BHC) 0.2 <0.06 <0.06 <0.06
Methyoxychlor 40 <0.05 <0.05 <0.05
Oxamyl (Vydate) 200 <0.5 <0.5 <0.5
Pentachlorophenol 1 <0.1 <0.1 <0.1
Picloram 500 <0.75 <0.756 <0.75
Polychlorinated Biphenyl (PCB) 0.5 <0.2 <0.2 <0.2
Simazine 4 <0.07 <0.07 <0.07
Toxaphene 3 <0.05 <0.5 <0.5
State Primary Drinking Water Standards: Radionuclides
Parameter MmcL’ RO IW-1 DZMW-1 DZMW-1
{(pCi/lL) __{Uppen (Lower)
Radium 226° 5 ocil3? 15906 4.1:03 8.8+05
Radium 2287 pi 17207 <0905  <0.8+05
Gross Alpha 15pCill. 153463.7 279%7.7 <46.2+286
State Secondary Drinking Water Standards
mcL’ DZMW-1 DZMW-1
Parameter {mglL) RO W1 {Upper) {Lower)
Aluminum 0.2 <0.005 0.059 0.006
Chloride 250 19,500 2,450 14,700
Copper : 1 0.009 <0.001 <(.001
TPA040450002
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TABLE 4-13 (CONTINUED)
Ambient Water Quality Data
Bonita Springs Utilities RO WTP Deep Injection Well and Facilities Engineering Report

State Secondary Drinking Water Standards

McL DZMW-1 DZMW-1
Parameter (mg/L) RO IW-1 (Upper) {Lower)
Fluoride 2 0.83 1.8 6.4
Iron 0.3 1.13 <0.006 0.014
Manganese 0.05 0.037 0.02 0.021
Silver 0.1 0.004 <0.001 <0.001
Sulfate 250 2,640 804 1,630
Zing 5 0.009 0.005 0.009
Color 15 PCU 32 <1 <1
Odor 3 TON <1 140 140
pH 6.5-8.5 7.02 7.77 7.47
Total Dissolved Solids (TDS) 500 34,300 5,400 26,000
Foaming Agents (MBAS) 0.5 <0.05 <0.05 <0.05
Microbiological
McL DZMW-1 DZMW-1
Parameter {CFU) RO IW-1 (Upper) (Lower)
Total Coliform 4 <1 <1 <1
Fecal Coliform 1 <1 <1 <1

Notes:

1 Maximum Contaminant Level (MCL) per Rules 62-550.310, FAC.

2 The MCL for Radium 226 and Radium 228 combined is 5 pCi/L

-Concentrations expressed in milligrams/liter (mg/L) or micrograms/iiter (ug/L) unless otherwise indicated.
Abbreviations:

pCi/lL:  Picacurries/liter TON: Threshold Odor Number
MDL: Minimum Detection Limit PCU: Platinum Cobalt Units

MFL: Million Fibers/Liter > 10 um. CFU: Colony Forming Units/100 mL
pg/l: Micrograms/Liter ND: Non Detect

4.10.2 Dual Zone Monitoring Well (DZMW-1)

Both monitoring zones of DZMW-1 were sampled for background water quality analyses on
April 14, 2003. Before sampling, both zones were fully developed. The samples were
analyzed for primary and secondary drinking water standards and FDEP’s minimum
criteria. The background sample for the upper monitoring zone had a TDS concentration of
5,400 mg/L, demonstrating that the monitoring zone is located slightly above the base of the
USDW. The TDS concentration of the lower monitoring zone sample was 26,000 mg/L,
demonstrating that the lower monitoring zone is located below the base of the USDW.
Water quality data for the upper and lower zones of DZMW-1 is summarized in Table 4-13
(presented previously). The certified laboratory results final reports for both DZMW-1
monitoring zones are presented in Appendix P.
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4.11 Injection Testing

After the injection well wellhead was completed, a 12-hour injection test was conducted on
November 6, 2003 to evaluate the hydraulic characteristics of the injection well and verify
the integrity of the confining units between the injection zone and the specific monitoring
intervals of DZMW-1.

The injection test was conducted at an average flow rate of approximately 5,100 gpm of
brackish water from the new RO wellfield. Flowrate and injection pressure at RO IW-1 and
the water level pressure in both zones of the Dual Zone monitoring well were monitored
and recorded for the 1-day background period, 12-hour injection test, and a 3-day
recovery/background period. The associated aquifer water pressures of the injection well
and monitoring wells for the period from approximately 1 day prior to starting the injection-
test through approximately 3 days after completion of the injection test is presented in
Figure 4-4. The injection test data is provided in Appendix Q.

Prior to injection testing the injection well wellhead was under static artesian pressure. To
minimize any “water hammer” effects, the flow from the production wells to the injection
well was gradually increased over a period of 4 hours to the target flow rate of 5,100 gpm.
The flow was measured by a Panametrics ultrasonic flowmeter and checked with the
individual production well flow meters. The recorded static wellhead pressure in RO IW-1
was approximately 12.5 psi prior to restarting the injection test. The 5,100 gpm flow rate was
maintained for approximately 12 hours. During the test, the maximum injection pressure
was approximately 46 psi during the 5,100 gpm flow rate portion of the injection test. At the
end of the 12-hour injection test, the production wells were turned off one at a time to
minimize potential damage to the injection well. Injection well wellhead pressures dropped
to a new background pressure of 23.5 due to density differences from injecting lower saline
water.

No noticeable pressure changes were evident in the lower monitoring zone of DZMW-1
during the injection test. The upper monitoring zone showed fluctuations in pressure
(drawdown) for the period of the entire test. The reason for this pressure change is thata
brackish water production well (Well 25) exists slightly greater than 500 feet away from the
Dual Zone monitoring well. Evidence of drawdown in the upper monitoring zone during
the background data prior to the injection test was due to Well 25 being pumped to collect
water quality samples. Evidence of drawdown during the injection test was also from Well
25 being pumped to provide a portion of the 5,000 gpm injected water supply. Well 25 is
constructed with an open borehole between 816 feet to 1,040 feet bls. The upper monitoring
zone is constructed to monitor between 1,250 feet to 1,350 feet bls. This data shows that the
upper zone pressure is hydraulically influenced by Well 25 pumping. Individual plots of the
RO IW-1 wellhead pressure, upper zone pressure, and lower zone pressures, each with
barometric data and tidal data are located in Appendix Q.
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SECTIONS5

Mechanical Integrity Testing

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

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

Several methods were conducted on RO IW-1 to test the mechanical integrity of the well.
Mechanical integrity testing (MIT) included, pressure testing of the casings and annular
zone, a video survey, a cement bond log, a temperature log, and radioactive tracer survey
logs. The results of the testing is provided in the sections below.

5.1.1 Casing Pressure Tests

A total of three pressure tests were conducted on the injection well. These include the final
20-inch diameter casing string, 14.5-inch diameter FRP tubing, and the annular zone
between them. The test results are discussed below and the pressure data sheets are
provided in Appendix R. Pressure gauge calibration certificates are also presented in
Appendix R.

5.1.1.1 Final 20-inch Diameter Steel Casing Pressure Test

The first pressure test was conducted on February 26, 2002, on the final 20-inch diameter
steel casing prior to installing the FRP tubing. The pressure test began at 105.25 psi and
dropped to 104 psi after the 120-minute testing period. Jack Myers/FDEP was onsite to
witness the first 60 minutes of the testing period. After 60 minutes, the pressure dropped to
104.75 psi, a change of 0.47 percent, below the 5 percent loss over a 60-minute period
allowable by FDEP. The pressure test continued for an additional 60 minutes. At the
conclusion of the 120-minute test, the pressure dropped to 104 psi. The pressure loss of
1.25 psi resulted in a change of 1.2 percent over the entire 120-minute testing period.

5.1.1.2 Annular Zone Pressure Test

On March 3, 2003, a pressure test was successfully conducted on the annular zone of RO IW-
1 following the installation of the YBI packer and FRP tubing. The wellhead pressure was
monitored for a 120-minute period with a calibrated 200 psi pressure gauge. Pressure
readings were recorded manually every minute during the 120-minute test. During the test,
the pressure increased from 107 psi to 107.75 psi. The 0.75 psi gain (a gain of 0.70 percent)
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over 120 minutes was within the £ 5 percent limit allowed by FDEP for a 60-minute pressure
test.

5.1.1.3 Installed 12-inch Diameter FRP Injection Tubing Pressure Test

On May 8, 2003, a pressure test was successfully conducted on the installed FRP injection
tubing. The pressure test was conducted with an inflatable packer set at 2,679 feet bls. The
casing was pressurized with water to 106.25 psi using a high-pressure pump. During the
test, the pressure increased from 106.25 psi to 107 psi during the 120-minute test. The

0.75 psi gain (a gain of 0.71 percent) was within the + 5 percent limit allowed by FDEP for a
60-minute test.

5.1.2 Video Survey

A color camera video survey was conducted on the completed injection well (RO IW-1) on
May 7, 2003. The video survey was conducted to a depth of 3,204 feet bls. The video log
summary sheet is provided in Appendix M.

The survey showed no inconsistencies, and the FRP tubing appeared to be in good
condition. The base of the 20-inch diameter casing was identified at a depth of 2,704 feet bls.
The YBI packer was encountered at a depth of 2,694 feet bls. A broken off piece of 4-inch
diameter PVC casing was identified at 3,163 feet bls and continued to the total depth of the
injection well. The video survey was terminated after logging up the completed borehole
and into the base of the 20-inch diameter casing.

5.1.3 Geophysical Logging

Cement bond and high resolution temperature logs were performed on injection well RO
IW-1 by Youngquist Brothers, Inc., on February 22, 2003 and May 15, 2003, respectively.

The CBL was conducted to assess the quality of the cement-to-casing bond of the final
casing of RO IW-1. The log was performed before cementing the upper 273 feet of the 20-
inch diameter casing to allow the tool to be calibrated to uncemented casing (above 273 feet
bls) and cemented casing (below 273 feet bls). The CBL demonstrated an adequate cement
bond exists around the final 20-inch diameter casing from 2,690 feet bls to the base of the
logged interval. Above 273 feet bls, the cement bond log confirms that the casing was
uncemented at the time of the logging event. The interval from land surface to 273 feet bls
was cemented following completion of the cement bond log. The cement bond log is
provided in Appendix L.

The temperature log (run from land surface to a total depth of 3,206 feet bls) indicated a
temperature between 80.6 °F and 101.1 °F from 20 feet to 3,206 feet bls. Results of
temperature logging give no indication of leaks in the 14.5-inch diameter FRP tubing,.

5.1.4 Radioactive Tracer Survey

5.1.41 Summary of Testing

On May 15, 2003, an external RTS was performed on RO IW-1 after pumping 47,000 gallons
of potable water into the well. The survey was conducted by Youngquist Brothers, Inc., in
the presence of Mr. Dan Jablonski (CH2M HILL).
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In preparation for RTS logging, a gamma ray log was conducted to establish background
conditions on the entire well. Using the Casing Colar Locator (CCL), the base of the
14.5-inch diameter FRP and top of the positive seal packer was delineated at 2,694 feet bls.
The base of 20-inch diameter casing was identified at 2,704 feet bls. The base of the FRP
and/or 20-inch diameter casing was identified by using the CCL during each logging run
throughout the RTS.

One static test and two dynamic tests were performed. The tracer fluid (Iodine 131[I131]) was
placed in an RTS tool equipped with an ejector, upper, middle, and lower gamma ray
detectors, and a CCL. The upper (top) gamma ray detector (GRT) is located 10.5 feet above
the ejector on the tool. The middle (GRM) and lower (bottom) (GRB) gamma ray detectors
are located 3.0 feet and 12.3 feet, respectively, below the ejector. A schematic diagram of the
radioactive tracer tool used during the test is presented in Figure 5-1.

During the static test, the ejector was located 1 foot below the base of the 20-inch diameter
casing. For the dynamic tests, the ejector was positioned 5 feet above the base of the casing
ata depth of 2,699 feet bls. For each test, the RTS tool was placed in time drive for 1 minute
prior to ejecting tracer to ensure the detectors were functioning properly. Following the one-
minute detector test, 1 milliCurie (mCi) of I3l was ejected under both static and dynamic
conditions. Gamma ray activity was monitored for 60 minutes after release of the tracer
during the static and first dynamic test. Gamma ray activity was monitored for 30 minutes
during the second dynamic test. Following each monitoring period, a log out of position
was performed to 200 feet above the highest point at which elevated gamma counts were
detected. This was followed by a flush of potable water (approximately 85 gpm) for a period
of 15 to 20 minutes. The two dynamic tests were performed at injection rates of 42 gpm and
43 gpm, respectively, of potable water.

The background gamma log that was run from ground level to a total depth of 3,206 feet bls
is identified at the bottom of the RTS log sheet as BACKGROUND GAMMA RAY.
Following the background gamma log, a log was performed to verify the base of the 14.5-
inch diameter FRP tubing and 20-inch diameter casing. This log pass is identified on the log
sheet as CASING TIE-IN. The log verified the base of the FRP at 2,694 feet bls. The base of
the 20-inch diameter casing was not located by the CCL during the CASING TIE-IN log.
However, the base of the 20-inch casing was identified at 2,704 feet bls during the
DYANMIC #1 L.A Flog.

5.1.4.2 Static Test - Ejection No. 1

The first static test began by positioning the ejector 1 foot below the base of the 20-inch
diameter casing at a depth of 2,705 feet bls. After 1 minute of time drive logging to ensure
that the detectors were functioning properly, 1 mCi of tracer was ejected. The output of the
three gamma detectors during the 1-minute background monitoring and the hour following
ejection of 1 mCi of tracer is displayed in log file STATIC PASS. Increased gamma ray
activity was not evident at any of the three detectors indicating no movement of the I-131 in
the casing,.

After the first static test, a log out of position was conducted. The output of the three gamma
detectors and the CCL during the log out of position is displayed in the log file titled
STATIC L.O.P. Elevated gamma activity related to staining of the casing is evident on the
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log out of position. Slight residual staining is evident on the middle and bottom detectors.
Gamma ray activity is similar to the background gamma ray log above a depth of 2,490 feet
bls.

As shown on log file titled STATIC L.A.F,, the log out of position following the casing flush
indicates that little residual stain from the I3l was present on the middle and bottom
detectors.
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Radioactive Tracer Survey (RTS) Tool Diagram
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SECTION 5 - MECHANICAL IANTEGRITY TESTING

5.1.4.3 First Dynamic Test - Ejection No. 2

The second ejection was conducted under dynamic conditions to verify the integrity of the
grout seal around the base of the 20-inch diameter casing. Potable water was pumped into
the well at a rate of 42 gpm (5 feet per minute). The ejector of the tool was positioned 5 feet
above the base of the casing (2,699 feet bls) and 1 mCi of tracer was released following

1 minute of time drive logging. The gamma ray response from each detector is shown on log
file DYNAMIC #1 (42 GPM). An increased gamma ray response was evident at the middle
detector approximately 0.3 minutes following the release of the tracer. The tracer was then
detected at the lower detector after approximately 3.3 minutes. Elevated gamma responses
were not detected at the upper detector during the first dynamic test conducted for

60 minutes.

Following the first dynamic test, the tool was logged out of position while continuing to
inject at 42 gpm. The output of the three gamma detectors and the CCL during the log out of
position is displayed in the log file tited DYNAMIC #1 L.O.P. The log out of position shows
that the base of casing had some residual tracer staining. Increased gamma ray activity was
not encountered above a depth of 2,698 feet bls as shown on the middle and bottom
detectors. The casing was then flushed with approximately 1,200 gallons of water before
lowering the RTS tool to the base of the casing.

As shown on log file titled DYNAMIC #1 L.A.F., the log out of position following the casing
flush indicates that a residual stain from the I131 was present on the middle and bottom
detectors.

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

5.1.4.4 Second Dynamic Test - Ejection No. 3

The third ejection was conducted under dynamic conditions to verify the results of the first
dynamic test. Potable water was pumped into the well at a rate of 43 gpm (5 feet per
minute). The ejector of the tool was positioned 5 feet above the base of the casing (2,699 feet
bls) and 1 mCi of tracer was released following 1 minute of time drive logging. The gamma
ray response from each detector is shown on log file DYNAMIC #2 (43 GPM). An increased
gamma ray response was evident at the middle detector approximately 0.3 minutes
following the release of the tracer. The tracer was then detected at the lower detector after
approximately 2.3 minutes. Elevated gamma response was not detected at the upper
detector during the second dynamic test conducted for 30 minutes.

Following the second dynamic test, the tool was logged out of position while continuing to
inject at 43 gpm. The output of the three gamma detectors and the CCL during the log out of
position is displayed in the log file titted DYNAMIC #2 L.O.P. The log out of position
middle and bottom detectors showed that there was residual staining at the base of the 20-
inch diameter casing. Increased gamma ray activity was not encountered above a depth of
2,698 feet bls as shown on the middle and bottom detectors. The casing was then flushed
with more than 560 gallons of water before lowering the RTS tool to a depth of 2,850 feet bls
and ejecting the remaining tracer into the open borehole. The tool was then raised to 2,780
feet bls and cycled with water to flush out any remaining I3 from the ejector.
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Following the water cycling through the ejector port, the well was logged to ground level as
shown on log file titled FINAL BACKGROUND. The log out of position following the
casing flush indicates the residual tracer stain at the bottom of the 20-inch casing was
reduced by the casing flush. Gamma ray activity at the top and bottom detectors is similar
to the background gamma ray log above 2,698 feet bls.

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

5.2 Dual Zone Monitor Well (DZMW-1)

Mechanical integrity testing of DZMW-1 included pressure testing of the casing, and a video
survey. The results of the testing is discussed in the sections below.

5.21 Casing Pressure Test

On April 11, 2003, a casing pressure test was successfully conducted on the final 6-inch
diameter casing of DZMW-1. The pressure test was conducted with an inflatable packer set
at 1,623 feet bls after cementing to 1,351 feet bls. The wellhead pressure was monitored for a
60-minute period with a calibrated 150-psi pressure gauge. Pressure readings were recorded
manually every minute during the 60-minute test. During the test, the pressure decreased
from 51 psi to 50.25 psi. The 0.75 psi loss was within the FDEP allowable 5 percent limit for a
60-minute pressure test. The test results are discussed below and the pressure data sheets
are provided in Appendix R.

5.2.2 Video Survey

A color camera video survey was completed on DZMW-1 on April 16, 2003 by Youngquist
Brothers, Inc., after air and pump developing the lower monitor zone. The video survey was
conducted to a depth of 1,700 feet bls. The video log summary sheet is provided in
Appendix M. The survey showed no inconsistencies, and the casing appeared to be in good
condition.
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SECTION 6

Summary and Conclusions

A deep injection well was constructed to serve as a disposal mechanism for brine
concentrate produced at the BSU RO WTP. Construction of the injection well facilities began
on September 26, 2002, and was substantially completed on April 16, 2003. Final completion
of the project, including system startup, occurred on April 1, 2004.

The injection well RO IW-1 was constructed with a final 20-inch diameter steel casing string
set to a depth of 2,704 feet bls and a 502-foot open hole interval to a total depth of 3,206 feet
bls. The well was completed with a 14.5-inch inside diameter FRP tubing with a stainless
steel packer assembly. The annulus between the final 20-inch diameter steel casing and the
14.5-inch diameter FRP is filled with a corrosion inhibitor fluid and is pressurized.

One dual zone monitoring well was constructed as part of the injection well facilities. The
dual zone monitoring well, DZMW-1, was constructed as a nominal 6-inch diameter FRP
well with an upper open borehole interval between 1,250 feet and 1,350 feet bls and lower
open borehole interval between 1,630 feet and 1,700 feet bls. Construction and testing were
conducted in accordance with FDEP Construction Permit No. 186015-001-UC, the applicable
sections of Chapter 62-528, FAC, and the construction contract documents prepared by
CH2M HILL.

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

Packer tests identified the base of the USDW between 1,500 feet and 1,508 feet bls.
Interpretation of the geophysical logs correlates with the data obtained during packer
testing and suggests that the base of the USDW is located at approximately 1,510 feet bls.
These data were used to ensure that the lower monitoring zone of DZMW-1 was
constructed below the base of the USDW and upper monitoring zone of DZMW-1 was
constructed just above the base of the USDW.

The testing program identified the top of the injection zone at 2,740 feet bls. The injection
zone is characterized by extremely high transmissivity, highly fractured and cavernous
dolomite with intervals of lower transmissivity limestone. Confining units were identified
above the injection zone over the interval from 1,459 feet and 2,645 feet bls. Additional
layers of confinement are present above 1,459 feet bls.

Geophysical logging, casing pressure testing, a video survey, and an RTS survey were
performed to demonstrate mechanical integrity of RO IW-1. Mechanical integrity of the 6-
inch diameter FRP final casing of DZMW-1 was verified through geophysical logging,
casing pressure testing, and video surveys. All testing confirmed that the final casing of
both wells demonstrated mechanical integrity and met the standards established in
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Chapter 62-528, FAC. A 12-hour injection test was conducted with raw water from the RO
wellfield. The well RO IW-1 was tested at a consistent flow rate of 5,100 gpm. The resulting
wellhead pressure at this flow rate was approximately 46 psi.

Operational testing permission was granted from FDEP on January 5, 2004, after a site
inspection. The wellhead facilities control floor was completed by December 10, 2003. The
completed injection well system was started on April 1, 2004. At the time of startup, the
initial brine flow to the injection well was approximately 820 gpm and the injection
wellhead pressure was 14.5 psi, resulting in a wellhead pressures increase of 2 psi from the
static wellhead pressure of 12.5 psi observed at the injection well prior to testing activities.

An Operation and Maintenance (O&M) Manual was completed to satisfy the conditions of
the operational permit to be applied for after this operational testing phase. This O&M
Manual is provided as Appendix S. This manual will be updated as needed to remain
current on the operational procedures of this system.
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& Department of Ny ,_M.{
‘m\ . R v
£ i Environmental Protection u
South District
Jeb Bush P.O. Box 2549 David B, Struhs
Fort Myers, Florida 33902-2549 Secretary

Governor

August 7, 2002

Mr. Fred Partin, General Manager
Bonita Springs Utilities
11860 East Terry Street

Bonita Springs, FL. 34135-0000
Re: Lee County -~ UIC

FDEP File No. 50210-219-UC
Bonita Springs Utilities RO WTP
IW-1 Class I Injection Well
Minor Modification

Dear Mr. Partin:
Please be advised that in response to the June 27, 2002 application for a Minor
Modification by CH2MHILL, the department hereby approves the request to modify the

following:

Reduce the size of the injection tubing from 18-inch inside diameter to 14.5-inch inside

diameter FRP tubing.
Reduce the steel casing sizes down to: final casing of 20-inch diameter, intermediate

casing of 30-inch diameter, and surface casing of 38-inch diameter.
3. Reduce the permitted injection rate to 7.4 MGD.

1.

A

This letter is to be attached to the existing construction permit (FDEP Number 186015-001-
UC) and becomes a permanent part thereof,

Should you have questions, please call Jack Myers, P.G. at (239) 332-6975, Ext. 120.

Sincerely,
%“ 2

Abd 1/B Ahmadi, Ph.D., P.E.
Water Facilities Administrator

IBM/mjf

Copies furnished to:
William D. Beddow ~ CH2MHILL - Tampa

TAC ) N
“Mare Protection, Less Process

Printed on recycled paper.
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Department of
Environmental Protection

, South District
Jeb Bush P.O. Box 2549 : David B. Struhs
Governor Fort Myers, Florida 33902-2549 Secretary
CERTIFIED MAIL NO: 7001 0360 0000 8682 6898
RETURN RECEIPT REQUESTED
In the Matter of an
Application for Permit by:
Fred Partin, General Manager Lee County — UIC/TW
Bonita Springs Utilities FDEP File No. 186015-001-UC
11860 East Terry Street Bonita Springs Utilities WTP
Bonita Springs, FL 34135-0000 Reverse Osmosis IW-1
_J Class I Injection Well

NOTICE OF PERMIT ISSUANCE

Enclosed is Permit Number 186015-001-UC to construct one Class I injection well, issued pursuant to Section(s)
403.087, Florida Statutes.

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

Executed in Fort Myers, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

Richard W. Cantrell ' é

Director of
District: Management

Page 1 of 2

“More Protection, Less Process”

Printed on recycled paper.



CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby certifies that this PERMIT and all copies were mailed
by certified mail before the close of business on April_, 3 , 2002 to the listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to §120.52, Florida Statutes, with the designated Department Clerk, receipt of which
is hereby acknowledged.

-

Cl Date

RWC/IBM/mijf
Enclosures
Copies furnished to:
Charles Davault — FDEP Fort Myers

William Beddow, P.E. -- CH2MHILL — Tampa
TAC
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Department of
Environmental Protection

South District
Jeb Bush P.O. Box 2549 David B. Struhs
Governor Fort Myers, Florida 33902-2549 Secretary
PERMIT
PERMITTEE:
Permit/Certification
Bonita Springs Utilities Number: 186015-001-UC
11860 East Terry Street Date of Issue: April 3, 2002
Bonita Springs, FL. 34135-0000 Expiration Date: April 2, 2007
County: Lee

Latitude: 26°20° 36" N

Longitude: 81°45” 19" W

Section/Town/Range: 36/47S/25E

Project: Bonita Springs Utilities Reverse Osmosis WTP
IW-1 Class I Injection Well

This permit is issued under the provisions of Chapter 403, Florida Statutes (F.S.), and Florida Administrative Code
(F.A.C.) Rules 62-4, 62-520, 62-528, 62-550, and 62-660. The above named permittee is hereby authorized to perform the
work or operate the facility shown on the application and approved drawing(s), plans, and other documents, attached hereto
or on file with the Department and made a part hereof and specifically described as follows: :

Construct one nominal 18 inch diameter tubing and packer Class I injection well (IW-1), with cemented 227 steel
casing to approximately 2,500 feet below land surface (bls) and a total depth of approximately 3,200 feet bls. Injection is
into the Oldsmar Formation for the primary means of disposal of non-hazardous, reverse osmosis concentrate from the
Bonita Springs Utilities Reverse Osmosis Water Treatment Plant (BSUROWTP) and non-hazardous treated domestic
wastewater from the Bonita Springs Utilities Water Reclamation Facility (BSUWRF) at 25051 Tamiami Trail on
emergency backup situations, for a maximum disposal of 10.2 million gallons per day (MGD). The maximum injection
rate for each well shall not exceed 7083 gpm. The dual zone monitoring well (DZMW-1) will be completed from
approximately 1000 to 1100 feet bls and from approximately 1600 to 1650 feet bls.

The Application to Construct/Operate/Abandon Class I, III, or V Injection well System, DEP Form 62-528.900(1),
was received June 27, 2001, with supporting documents and additional information last received October 5, 2001, The
Certificate of Demonstration of Financial Responsibility was approved September 7, 2001. Project is located at 11860
East Terry Street, Bonita Springs, Florida.

Subject to Specific Conditions 1-13.
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PERMITTEE:

Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002

Expiration Date:  April 2, 2007
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. Itshall 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.

c. The permittee 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
assurance procedures. .

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

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

“1 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. 1
am aware that there are significant penalties for submitting false information, including the possibility
of fine and imprisonment for knowing violations.”

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

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 noncompliance with permit

requirements.

j. 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
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PERMITTEE:
Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002
Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

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 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 prevent reoccurrence of the noncompliance.

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

" 1. The permittee shall retain all records of all monitoring information concerning the nature and composition of
injected fluid until five years after completion of any 33ging and abandonment procedures specified under
Rule 62-528.435, F.A.C. The permittee shall deliver the records to the Department office that issued the
permit at the conclusion of the retention period unless the permittee elects to continue retention of the
records.

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

2. Site RQ uirements

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

b. The disposal of drilling fluids, cuttings, formation water or waste shall be in a sound environmental manner
that avoids violation of surface and ground water quality standards. The disposal method shall be approved by
the Department prior to start of construction.

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

d. The four water table monitoring wells surrounding the injection well pad shall be sampled and analyzed prior
1o drilling this injection well and then weekly thereafter. Sampling shall include specific conductance, pH,
chloride, temperature and water level.

¢. Pursuant to Rule 62-528.455(1)(c)6., F.A.C., a survey indicating the exact location in metes and bounds of all
wells authorized by this permit shall be provided prior to issuance of an operating permit.

3. Construction and Testing Requirements

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

b. All drilling shall be inside a blow out preventer upon penetration of the Floridan Aquifer.
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PERMITTEE:
Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities _ Date of Issue: April 3, 2002

Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

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

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

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

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

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

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

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

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

i. The background water quality of the injection zone and monitoring zones shall be established prior to

. commencement of any injection testing. Parameters to be measured are the primary and secondary drinking
water standards (except asbestos). These parameters are contained in Section 5 in the June 2001 application
document.

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

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

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

m. An engineering drawing showing the drill pad construction (including material used) and locations of the

injection well, dual zone monitor well, and the four water table monitor wells shall be provided for
Department approval prior to pad construction and well construction.
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PERMITTEE:

Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002

Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

4. Quality Assurance/Quality Control Requirements

a. This permit approval is based upon evaluation of the data contained in the application dated June 27, 2001,
and the plans and/or specifications submitted in support of the application. Any proposed modifications to this
permit shall be submitted in writing to the Underground Injection Control program manager, the TAC, and
USEPA for review and clearance prior to implementation. Changes of negligible impact to the environment and
staff time will be reviewed by the program manager, cleared when appropriate and incorporated into this permit.
Changes or modifications other than those described above will require submission of a completed application
and appropriate processing fee as per Rule 62-4.050, F.AC. -

b. A professional engineer registered pursuani to Chapter 471, Florida Statutes shall be retained throughout the
construction period to be responsible for the construction operation and to certify the application, specifications,
completion report and other related documents. The Department shall be notified immediately of any change of
engineer.

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

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

e. Issuance of a Class I Test/Injection well construction and testing permit does not obligate the Department to
authorize operation of the injection well system, unless the wells qualify for an operation permit applied for by

the permittee and issued by the Department.

5. Reporting Requirements

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

Florida Department of Environmental Protection
South District

P.O. Box 2549

Fort Myers, FL. 33902-2549

Florida Department of Environmental Protection
Bureau of Water Facilities Regulation

UIC Program, MS 3530

2600 Blair Stone Rd.

Tallahassee, FI. 32399-2400

South Florida Water Management District
P.O. Box 24860
West Palm Beach, FL. 33416-4860

United States Environmental Protection Agency, Region IV
UIC Section

61 Forsythe Street, SW

Atlanta, Georgia 30303-8909
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PERMITTEE:
Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002
Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

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

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

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

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

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

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

(5) Description of the amount of salt used.

(6) Results of any water quality analyses performed as required by this permit, including pad monitor
wells

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

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

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

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

f. After completion of construction and testing, a final reporst shall be submitted to the Department, the TAC, and
the USEPA. The report shall include, but not be limited to, all information and data collected under Rule
62-528.450(2) and Rule 62-528.450(3), F.A.C., with appropriate interpretations. Mill certificates for the
casing(s) shall be included in this report. To the extent possible, the transmissivity of the injection zone and
maximum injection rate within safe pressure limits shall be estimated.

6.  The construction permit includes a penod of temporary injection operation for the purposes of long term testmg

Prior to commencement of operational testing:

a. Construction of the injection well shall be complete and the permittee shall submit a notice of completion of
construction to the Department.

b. Each well shall first be tested for integrity of construction, and shall be followed by a short-term injection test
of such duration to allow for the prediction of the operating pressure.

c. The permittee shall submit the following information to each member of the Technical Advisory Committee:
1) A copy of the borehole television survey(s),
2) Geophysical logs,
3) Mechanical integrity test data,
4) Data obtained during the short term injection testing conducted pursuant to Rules 62-528.405(3)(a) and

62-528.410(7)(e), and 62-528.450(3)(a)2., F.A.C., above,

5) Confining zone data,
6) Background water quality data for the injection and monitor zones,
7y Wastestream analysis,
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' PERMITTEE:

Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002

Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

8) As-built well construction specifications,

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

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

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

e. Any corrective action required under Rule 62-528.300(5)(c)2., F.A.C., has been completed.

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

1) Injection pressure limitation,

2) Injection flow rate limitation,

3) Monthly specific injectivity testing,

4) Reporting requirements, and

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

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

7. Operational Testing Requirements

(a). Operational Testing Conditions - Injection Well System
The injection system shall be monitored in accordance with rule 62-528.425(1)(g) and 62-528.430(2), F.A.C.

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

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

INJECTION WELL, TW-1

The proposed specifications for the injection wells are as follows:

Casing Depth (bls) _ Open
Diameter (OD) Cased Hole (bls)
38"Steel 700"
32”Steel 1350°
22" Steel 2500°
18 Steel Thg 2500 2500-3200°
Reporting
Parameters Frequency
Injection Pressure (p.s.i) Daily/Monthly
Maximum Injection Pressure Daily/Monthly
Minimum Injection Pressure Daily/Monthly
Average Injection Pressure Daily/Monthly
Flow Rate (g.p.m.) Daily/Monthly
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PERMITTEE:

Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002

Expiration Date:  April 2, 2007

SPECIFIC CONDITIONS:
Maximum Flow Rate Daily/Monthly
Average Flow Rate Daily/Monthly
Minimum Flow Rate Daily/Monthly
Annular Pressure (p.s.i.) Daily/Monthly
Maximum Annular Pressure Daily/Monthly
Minimum Annular Pressure Daily/Monthly
Average Annular Pressure Daily/Monthly
Annular Fluid added/removed (gallons) Daily/Monthly
Annular Pressure added/removed (p.s.i.) Daily/Monthly

Total Volume WTP Concentrate Injected (gallons)  Daily
Total Volume WTP Concentrate Injected (gallons) Monthly
Total Volume WWTP Effluent Injected (gallons) Daily
Total Volume WWTP Effluent Injected (gallons) Monthly

Injectate Water Quality

WWTP Efiluent

TKN (mg/L) Monthly
Ammonia as N (mg/L) Monthly
Nitrate and Nitrite as N (mg/l) Monthly

Primary and Secondary Drinking Water Standards *
Minimum Criteria *

* These analyses shall be provided prior to operational testing or testing with effluent.

WTP Concentrate Water Quality

TKN (mg/L) Monthly
pH (std. units) ] Monthly
Specific Conductance (pmhos/cm) Monthly
Chloride (mg/L) Monthly
Sulfate (mg/L) Monthly
Field Temperature (deg. C) Monthly
Total Dissolved Solids (mg/L) Monthly
Sodium (mg/L) Monthly
Calcium (mg/L) Monthly
Potassium (mg/L) © Monthly
Magnesiom (mg/L) Monthly
Iron (mg/L) Monthly
Carbonate (mg/L) Monthly
Bicarbonate (mg/L) Monthly
Gross Alpha Monthly
Radium 226 Monthly
Radium 228 Monthly

Primary and Secondary Drinking Water Standards **

** These analyses shall be provided prior to operational testing or testing with concentrate.
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PERMITTEE:

Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002
Expiration Date:  April 2, 2007

SPECIFIC CONDITIONS:

(b). Operational Testing Conditions - Monitor Well System

{c).

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

Well Casing Depth (bls) Open
Number Dia, (OD) Cased Hole(bls)
DZMW-1 24" Steel 700
16” Steel 1000’ 1000-1100’
6" FRP 1600 1600-1650°

All monitor wells shall be monitored in accordance with rule 62-528.425 and 62-528.430, FA.C. The
following monitor well performance data shall be recorded and reported at the frequency indicated from the 4
monitor well instrumentation in the Monthly Operating Report as indicated below. Samples and measurements
taken for the purpose of monitoring shall be representative of the monitored activity. The permittee shall use
continuous indicating and recording devices to monitor the monitor zone pressures or water levels. In the case
of operational failure of any of these instruments for a period of more than 48 hours, the permittee shall report

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

DZMW-1
Parameters

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

Water Guality

TKN (mg/L)

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

Chloride (mg/L)

Sulfate (mg/L)

Field Temperature (°C)
Ammonia (mg/)

Sodium {mg/L)

Calcium (mg/L)

Potassium {mg/L)

Magnesiam (mg/L)

Iron (mg/L)

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

Gross Alpha

Radium 226

Radium 228

Reporting
Frequency

Daily/Monthly
Daily/Manthly
Daily/Monthly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Monthly

Monthly

Monthly

Monthly

Moanthly

Monthly

Monthly

Monthly (deep monitor zone only)
Monthly (deep monitor zone.only)
Monthly (deep monitor zone only)

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

The permittee shall calibrate all pressure gauge(s), flow meter(s), chart recorder(s), and other related
equipment associated with the injection well system on a semi-annual basis. The permittee shall maintain
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PERMITTEE:

Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002

Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

all monitoring equipment and shall ensure that the monitoring equipment is calibrated and in proper
operating condition at all times. Laboratory equipment, methods, and quality control will foliow EPA
guidelines as expressed in Standard Methods for the Examination of Water and Wastewater. The pressure
gauge(s), flow meter(s), and chart recorder(s) shall be calibrated using standard engineering methods.

(d). The permittee shall submit monthly to the Department the results of all injection well and monitor well
data required by this permit no later than the last day of the month immediately following the
month of record. The results shall be sent to the Department of Environmental Protection, P.Q. Box
2549, Fort Myers, Florida 33902-2549. A copy of this report shall also be sent to the Department of

Environmental Protection, Underground Injection Control Program, MS 3530, 2600 Blair Stone Road,
Tallahassee, Florida 32399-2400.

(e). The Engineer of Record or designated qualified representative must be present for the start-up operations
and the Department must be notified in writing of the date operational testing commenced for the well.

8. Abnormal Events

a. In the event the permittee is temporarily unable to comply with any conditions of this permit due to breakdown
of equipment, power outages, and destruction by hazard of fire, wind, or by other cause, the permittee shall notify

the Department. Notification shall be made in person, by telephone or by telegraph within 24 hours of breakdown
or malfunction to the UIC Program staff, South District office.

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

9. Emergency Disposal

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

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

¢. The permittee shall notify the Department within 24 hours whenever an emergency discharge has occurred
(Rule 62-528.415{(4)(c)1., F.A.C.). Written notification shall be provided to the Department within 5 days after

each occurrence. The Permittee shall indicate the location and duration of the discharge and the volume of fluid
discharged.

10. Financial Responsibility

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

b. The permittee shall review annually the plugging and abandonment cost estimates. The permittee shall

resubmit documentation necessary to demonstrate financial responsibility using the revised cost estimates on or
before March 31 of each year. ’

¢. Inthe event that the mechanism used to demonstrate financial responsibility should become invalid for any
reason, the permittee shall notify the Department of Environmental Protection in writing within 14 days of
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PERMITTEE:
Permit/Cert. No.:  186015-001-UC
Bonita Springs Utilities Date of Issue: April 3, 2002
Expiration Date:  April 2, 2007
SPECIFIC CONDITIONS:

d. such invalidation. The permittee shall, within 30 days of said notification, submit to the Department for
approval, new financial documentation in order to comply with Rule 62-528.435(9), F.A.C., and the
conditions of this permit.

11. Mechanical Integrity

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

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

¢. Unless the Department requires the immediate cessation of injection, within 48 hours of receiving written
notice from the department that the well lacks mechanical integrity the permittee shall cease injection into the
well unless the Department allows continued injection pursuant to (d) below.

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

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

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

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 this 3n OL day of April , 2002,

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

Richard W. Cantrell é

Director of
District Management

RWC/IBM/mjf
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IW-1 Operational Testing Permit




Department of
Environmental Protection

“Jeb Bush South District David B. Struhs
Govemnor P.0. Box 2549 Secretary
Fort Myers, Florida 33902-2549
BY ELECTRONIC MAIL TO:
fpartin(@bonitaspringsutilities.com
In the Matter of an
Application for Permit by:
Fred Partin, General Manager Lee County — UIC/TW
Bonita Springs Utilities FDEDP File No: 186015-001-UC
11860 East Terry Street Bonita Springs Utilities
Bonita Springs, FL. 34135-0000 Water Treatment Plant IW-1
/ Class I Injection Well
Dear Mr. Partin:

The Department has received and hereby approves the request by the Bonita Springs Utilities Water Treatment
Plant to begin operational testing of injection well IW-1 for the Reverse Osmosis Water Treatment Plant. The
Bonita Springs Utilities Water Treatment Plant may commence operational testing in accordance with specific
condition 7 of construction permit 186015-001-UC and the specific testing and reporting conditions listed below:

Operational Testing Conditions

a.

A qualified representative of the Engineer of Record must be present for the start-up operations and the
Department must be notified in writing of the date operation began for the subject well.

Only non-hazardous reverse osmosis concentrate from the Bonita Springs Utilities Water Treatment Plant
and non-hazardous treated domestic wastewater from the Bonita Springs Utilities Water Reclamation Facility
may be injected. '

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

Flow to the injection well shall be monitored at all times to ensure the maximum sustained pressure at the
wellhead does not exceed 71 psi on the final casing and a maximum injection rate of 5100 gpm (7.34 MGD).

The Permittee shall calibrate all pressure gauge(s), flow meter(s), chart recorder(s), and other related
equipment associated with the injection well system on a semiannual basis. The Permittee shall maintain all
monitoring equipment and shall ensure that the monitoring equipment is calibrated and in proper operating
condition at all times. Laboratory equipment, methods, and quality control will follow EPA guidelines as
expressed in standard methods for the examination of water and wastewater. The pressure gauge(s), flow
meter(s), and chart recorder(s) shall be calibrated using standard engineering methods.
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PERMITTEE:

Fred Partin, General Manager Permit/Cert. No: 186015-001-UC

Bonita Springs Utilities

f.  Injection Well IW-1

The specifications for the injection well are as follows:

Casing Depth (bls) Open
Diameter (OD) Cased/Total Hole (bls)
38” Steel 450°

30” Steel 1600°

20 Steel 2704° 2704-3206’
14.5” FRP Tbg 2695

The injection well shall be monitored in accordance with the parameters and frequency listed below. The
Permittee shall submit a Summary of the Monthly Monitoring Data developed from the injection well
instrumentation. Injection pressure, annular pressure, and injection flow rate shall be monitored
continuously and reported at the frequency indicated below. The report shall include the following data:

Page 2 of 5

Reporting
Parameters Frequency
Injection Pressure (p.s.i.) Daily/Monthly
Maximum Injection Pressure Daily/Monthly
Minimum Injection Pressure Daily/Monthly
Average Injection Pressure Daily/Monthly
Flow Rate (g.p.m.) Daily/Monthly
Maximum Flow Rate Daily/Monthly
Average Flow Rate Daily/Monthly
Minimum Flow Rate Daily/Monthly
Annular Pressure (p.s.i.) Daily/Monthly
Maximum Annular Pressure Daily/Monthly
Minimum Annular Pressure Daily/Monthly
Average Annular Pressure Daily/Monthly
Annular Fluid added/removed (gallons) Daily/Monthly
Annular Pressure added/removed (p.s.i.) Daily/Monthly
Total Volume WTP Concentrate Injected (gallons) Daily
Total Volume WTP Concentrate Injected (gallons) Monthly
Total Volume WWTP Effluent Injected (gallons) Daily
Total Volume WWTP Effluent Injected (gallons) Monthly
Injectate Water Quality
WWTP Effluent
TKN (mg/) Monthly
Ammonia as N (mg/l) Monthly
Nitrate and Nitrite as N (mg/1) Monthly



PERMITTEE:

Fred Partin, General Manager Permit/Cert. No: 186015-001-UC
Bonita Springs Utilities

WTP Concentrate

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

" Primary and Secondary Drinking Water Standards**
**These analyses shall be provided within 45 days after the commencement of testing with concentrate

g. Monitor Well System

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

Well Casing Depth (bls)
Number Dia. (OD) Cased/Total
DZMW-1 24” Steel 450°
16” Steel 1250°/1350’
6” FRP Tbg 1630°/1700°

All monitor wells shall be monitored in accordance with Rule 62-528.615, F.A.C. The following monitor
well performance data shall be recorded and reported at the frequency indicted from the monitor well
instrumentation in the Monthly Operating Report as indicated below. Samples and measurements taken for
the purpose of monitoring shall be representative of the monitored activity. The Permittee shall use
continuous indicating and recording devices to monitor the monitor zone pressure or water levels. In the case
of operational failure of any of these instruments for a period of more than 48 hours, the Permittee shall
report to the Department in writing the remedial action to be taken and the date when the failure will be

corrected.
DZMW-1

Reporting
Parameters Frequency

Maximum Water Level/Pressure Daily/Monthly
Minimum Water Level/Pressure Daily/Monthly
Average Water Level/Pressure Daily/Monthly
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PERMITTEE:

Fred Partin, General Manager Permit/Cert. No: 186015-001-UC
Bonita Springs Utilities

Water Quality

TKN (mg/L) Weekly
Specific Conductivity (umhos/cm)  Weekly
Total Dissolved Solids (mg/L) Weekly

pH (std. units) Weekly
Chloride (mg/L) Weekly
Sulfate (mg/L) Weekly
Field Temperature (°C) Weekly
Ammonia (mg/l) Weekly
Sodium (mg/L) Monthly
Calcium (mg/L) Monthly
Potassium (mg/L) Monthly
Magnesium (mg/L) Monthly
Iron (mg/L) Monthly
Carbonate (mg/L) Monthly
Bicarbonate mg/L) Monthly

Gross Alpha (Deep Zone Only) Monthly
Radium 226 (Deep Zone Only) Monthly
Radium 228 (Deep Zone Only) Monthly

Water quality data may be reduced to monthly analyses after a minimum six months of data if the conditions
of Rule 62.528.450(3)(d), F.A.C., have been met and with Department approval.

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

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

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

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

1.  Abnormal Events
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PERMITTEE:

Fred Partin, General Manager Permit/Cert. No: 186015-001-UC
Bonita Springs Utilities

(1) In the event the Permittee is temporarily unable to comply with any conditions of this permit
due to breakdown of equipment, power outages, destruction by hazard or fire, wind, or by other
cause, the Permittee shall notify the Department. Notification shall be made in person, by
telephone or by telegraph within 24 hours of breakdown or malfunction to the UIC Program
staff, South District office.

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

m. Emergency Disposal

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

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

(3) The Permittee shall notify the Department within 24 hours whenever an emergency discharge
has occurred (Rule 62-528.415(4)(c)1, F.A.C.). Written notification shall be provided to the
Department within five days after each occurrence. The Permittee shall indicate the location
and duration of the discharge and the volume of liguid discharged.

n. Certification. Reports required by this permit and applications should contain the proper signatories
and certification language contained in Rule 62-528.340, F.A.C. (See specific condition 1.g of the
construction permit).

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

Sincerely,

7/@7’ J—

Jon M. Iglehart
Acting Director of
District Management

IMI/IBM/mjf
Copies furnished to:

William D. Beddow bbeddow@ch2m com
Charles Davault charles.davault@dep.state.fl.us
Nancy Marsh marsh.nancy@epa.gov

Steve Anderson sanderso@sfwmd.gov

Ron Reese gsreese(@usgs.gov

Joe Haberfeld joe.haberfeld@dep.state.fl.us
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at IW-1 and DZMW-1




APPENDIX B.1

IW-1 Summary of Construction Activity




Bonita Springs Utilities
Summary of Construction Activities

Date Deep Injection Well IW-1 Construction Activity

9/26/02 Drilling of a 12.25-inch pilot hole was advanced to 52 feet bis using mud-rotary. The
pilot hole was reamed to 50 feet bls using a 58.5-inch bit.

9/27/02 The 50-inch steel pit casing was installed to 48 feet bls.

9/29/02 A 12.25-inch pilot hole was advanced to 180 feet bls using mud-rotary.

9/30/02 The pilot hole was advanced to 500 feet bls and then geophysically logged. Logs
performed include caliper, gamma, dual induction, and spontaneous potential.

10/1/02 The pilot hole was reamed to 140 feet bls using a 48.5-inch bit.

10/2/02 The 48.5-inch reamed hole was advanced to 269 feet bls.

10/3/02 The 48.5-inch reamed hole was advanced to 324 feet bis.

10/4/02 The 48.5-inch reamed hole was advanced to 344 feet bls.

10/5/02 The 48.5-inch reamed hole was advanced to 388 feet bls.

10/6/02 The 48.5-inch reamed hole was advanced to 455 feet bis.

10/7/02 The 48.5-inch reamed hole was geophysically logged. Logs performed include caliper
(with borehole calculated volume) and gamma. The 38-inch steel surface casing was
installed to 450 feet bls. A total of 360 bbis of 4% gel cement followed by 96 bbls of
neat cement were used to pressure grout the casing to surface.

10/10/02 A 12.25-inch pilot hole was advanced to 480 feet bls using reverse-air.

10/11/02 The pilot hole was advanced to 777 feet bls. Specific capacity tests were conducted at
560 feet bls, 640 feet bils, and 720 feet bls. Respective specific capacities are 14
gpm/ft, 13 gpm/ft, and 14 gpmy/ft.

10/12/02 The pilot hole was advanced 1o 1,225 feet bis. Specific capacity tests were conducted
at 800 feet bls, 888 feet bls, 960 feet bls, 1,040 feet bls, 1,120 feet bls, and 1,200 feet
bls. Respective specific capacities are 10 gpm/ft, 13 gpmv/it, 20 gpm/ft, 21 gpm/ft, 25
gpm/it, and 23 gpm/fi.

10/13/02 The pilot hole was advanced to 1,500 feet bls. Specific capacity tests were conducted
at 1,280 feet bls, 1,360 feet bls, and 1,440 feet bls. Respective specific capacities are
22 gpm/ft, 30 gpm/fi, and 23 gpmift.

10/14/02 A core sample was collected from 1,500 feet bls to 1,512 feet bls.

10/15/02 The pilot hole was advanced to 1,560 feet bls. A specific capacity test was conducted
at 1,520 feet bls. The specific capacity is 18 gpm/ft. A core sample was recovered from
1,560 feet bls to 1,672 feet bls.

10/16/02 The pilot hole was advanced to 1,650 feet bls. A specific capacity test was conducted
at 1,580 feet bls. The specific capacity is 21 gpm/ft.

10/17/02 A core sample was collected from 1,650 feet bls to 1,663 feet bls.

10/18/02 The pilot hole was advanced to 1,700 feet bis. A specific capacity test was conducted
at 1,680 feet bls. The specific capacity is 28 gpm/ft.

10/18/02 A core sample was collected from 1,700 to 1,708 feet bls.

10/20/02 The pilot hole was advanced to 1,750 feet bls. An attempt was made to recovery a core
from 1,750 feet bls to 1,760 feet bls. Zero-percent of the core was recovered.

10/21/02 The pilot hole was advanced to 1,780 feet bls. A specific capacity test was conducted
at 1,760 feet bls. The specific capacity is 20 gpm/ft.

10/22/02 A core sample was recovered from 1,780 to 1,789 feet bls. The pilot hole was
advanced to 1,800 feet bls.

10/25/02 Static and dynamic geophysical logs were conducted to 1,800 feet bis. Static logs

performed include caliper, gamma, dual induction, spontaneous potential, flow meter,
fluid resistivity, fluid temperature, and sonic porosity/variable density. Dynamic logs
performed include flow meter, fluid resistivity, and fluid temperature.
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10/27/02

A single packer was set to 1,627 feet bls and air developed in an attempt to clear the
well. A borehole video log was run from 1,627 to 1,750 feet bls.

10/28/02 A single packer was set to 1,745 feet bls and air developed in an attempt to clear the
well. A borehole video log was run from 1,745 to 1,762 feet bls.

10/29/02 A single packer was set to 1,489 feet bls and air developed in an attempt to clear the
well. A borehole video log was run from 1,489 to 1,675 feet bls. A borehole televiewer
log was run from 450 to 1,754 feet bls.

10/30/02 to The Packer Test 1 monitor interval (1,508 to 1,549 feet bls) was air developed at a rate

10/31/02 of 1 gpm.

11/2/02 Conducted Packer Test 1 at a rate of 0.4 gpm. The observed drawdown was 75 feet,
yielding a specific capacity of 0.005 gpm/ft.
11/3/02 The Packer Test 2 monitor interval (1,459 to 1,500 feet bls) was air developed at a rate
of 2.5 gpm.
11/4/02 to Conducted Packer Test 2 at a rate of 2.25 gpm. The observed drawdown was 129 feet,
11/56/02 yielding a specific capacity of 0.017 gpm/ft. ,_~
11/6/02 to The Packer Test 3 monitor interval (1,589 to 1,620 feet bls) was air developed at a rate

11/7/02 of 2 gpm.

11/8/02 Conducted Packer Test 3 at a rate of 1.75 gpm. The observed drawdown was 100 feet,
yielding a specific capacity of 0.017 gpm/ft.

11/9/02 The Packer Test 4 monitor interval (1,634 to 1,665 feet bis) was air developed at a rate
of 30 gpm.

11/10/02 Conducted Packer Test 4 at a rate of 45 gpm. The observed drawdown was 98 feet,
yielding a specific capacity of 0.46 gpm/ft.

11/11/02 to The Packer Test 5 monitor interval (1,664 to 1,720 feet bls) was air developed a rate of

11/12/02 22 gpm. Conducted Packer Test 5 at a rate of 20 gpm. The observed drawdown was 94
feet, yielding a specific capacity of 0.21 gpm/ft.

11/13/02 to The Packer Test 6 monitor interval (1,724 to 1,750 feet bls) was air developed at a rate

11/14/02 of 5 gpm. Conducted Packer Test 6 at a rate of 3.5 gpm. The observed drawdown was
99 feet, yielding a specific capacity of 0.035 gpm/ft.

11/15/02 to The Packer Test 7 monitor interval (1,679 to 1,705 feet bls) was air developed at a rate

11/16/02 of 5 gpm. Conducted Packer Test 7 at a rate of 4 gpm. The observed drawdown was
106 feet, yielding a specific capacity of 0.038 gpm/ft.

11/18/02 The Packer Test 8 monitor interval (1,664 to 1,749 feet bls) was air developed at a rate
of 5 gpm.

11/19/02 Conducted Packer Test 8 at a rate of 10 gpm. The observed drawdown was 51 feet,
yielding a specific capacity of 0.196 gpnft.

11/21/02 Conducted Packer Tests 9 and 10. The monitor interval for Packer Test 9 was 1,250 to
1,350 feet bls and the monitor interval for Packer Test 10 was 1,150 to 1,250 feet bls.
Packer Test 9 was completed at a rate of 63 gpm. The observed drawdown was 18
feet, yielding a specific capacity of 3.7 gpm/ft. Packer Test 10 was completed at a rate
of 45 gpm. The observed drawdown was 17 feet, yielding a specific capacity of 2.6
gpmv/it.

11/22/02 Back plugged the pilot hole from 1,760 to 454 feet bls using 305 bbls of 12-percent gel
cement.

11/25/02 Began reaming the pilot hole using a 36.5-inch reamer bit. The reamed hole was
advanced to 636 feet bis.

11/26/02 The 36.5-inch reamed hole was advanced to 871 feet bls.

11/27/02 The 36.5-inch reamed hole was advanced to 1,045 feet bls.

11/30/02 The 36.5-inch reamed hole was advanced to 1,188 feet bls,

12/1/01 The 36.5-inch reamed hole was advanced to 1,343 feet bis.

12/2/02 The 36.5-inch reamed hole was advanced to 1,526 feet bls,
12/3/02 The 36.5-inch reamed hole was advanced to 1,606 feet bls and geophysically logged.

Logs performed include caliper (with borehole calculated volume) and gamma.
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12/4/02 The 30-inch steel intermediate casing was installed to 1,600 feet bls.

12/5/02 Begin cementing of the 30-inch casing. Stage 1: 308 bbls of 4% gel cement followed by
60 bbls of neat cement.
12/6/02 Tagged Stage 1 cement at 1,020 feet bls. Resumed cementing — Stage 2: 92 bbls of

4% gel cement. Tagged Stage 2 cement at 762 feet bls. Resumed cementing — Stage
3: 75 bbis of 4% gel cement. Tagged Stage 3 cement at 635 feet bls. Resumed
cementing — Stage 4: 80 bbis of 4% gel cement.

12/7/02 Tagged Stage 4 cement at 478 feet bls. Resumed cementing - Stage 5: 112 bbls of
12% gel cement with 3% CaCl additive. Tagged Stage 5 cement at 260 feet bls.
Resumed cementing —~ Stage 6: 118 bbls of 12% gel cement with 1% CaCl additive.

12/9/02 Drilled out the cement plug and advanced a 12.25-inch pilot hole to 1,640 feet bls using
reverse-air drilling methods.
12/10/02 Advanced the pilot hole to 1,900 feet bls. A specific capacity test was conducted at
1,840 feet bls. The specific capacity at 1,840 feet bls is 4 gpm/it.
12/11/02 A core sample was attempted between 1,900 and 1,910 feet bls.

12/12/02 Advanced the pilot hole to 1,930 feet bls. A core sample was attempted between 1,930
and 1,940 feet bls.

12/13/02 Advanced the pilot hole to 1,982 feet bls. A core sample was attempted between 1,982
and 1,992 feet bis.

12/14/03 Advanced the pilot hole to 2,047 feet bls. A specific capacity test was conducted at
2,000 feet bls. The specific capacity at 2,000 feet bls is 2.1 gpm/it.
12/16/03 A core sample was attempted between 2,047 and 2,058 feet bls. Advanced the pilot

hole to 2,080 feet bis. The specific capacity at 2,080 feet bls is 4 gpm/it.

12117/02 Advanced the pilot hole to 2,125 feet bls.

12/18/02 A core sample was attempted between 2,125 and 2,142 feet bls. Advanced the pilot
hole to 2,155 feet bls.

12/198/02 A core sample was attempted between 2,155 and 2,171 feet bis.

12/20/02 Advanced the pilot hole to 2,315 feet bls. Specific capacity tests were conducted at
2,160 and 2,240 feet bls. Respective specific capacities are 68 gpm/ft and 123 gpmv/ft.

12/21/02 A core sample was attempted between 2,315 and 2,323.5 feet bls.

12/22/02 Advanced the pilot hole to 2,480 feet bls. Specilic capacity tests were conducted at

2,320, 2,400, and 2,480 feet bls. Respective specific capacities are 120 gpm/ft, 147
gpmv/it, and 160 gpm/ft.

12/23/02 Advanced the pilot hole to 2,560 feet bls. A specific capacily test was conducted at
2,560 feet bls. The specific capacity at 2,560 feet bls is 144 gpmv/ft.
12/24/02 Advanced the pilot hole to 2,880 feet bls. Specilic capacity tests were conducted at

2,640, 2,720, 2,800, and 2,880 feet bls. Respective specific capacities are 126 gpm/ft,
127 gpm/ft, 1,287 gpm/ft, and 2,200 gpm/it, ‘

12/28/02 Advanced the pilot hole to 3,105 feet bls. A specific capacity test was conducted at
3,040 feet bls. The specific capacity at 3,040 feet bis is 1,710 gpm/ft.
12/28/02 Advanced the pilot hole to 3,150 feet bls. A specific capacity test was conducted at

3,120 feet bls. The specific capacity at 3,120 feet bls is 800 gpm/ft.

12/30/02 Advanced the pilot hole to 3,206 feet bls. A specific capacity test was conducted at
3,206 feet bis. The specific capacity at 3,206 feet bls is 1,034 gpm/ft.

1/2/03 Static and dynamic geophysical logs were conducted to 3,206 feet bls. Static logs
performed include caliper, gamma, dual induction, spontaneous potential, flow meter,
fluid resistivity, fiuid temperature, and sonic porosity/variable density. Dynamic logs
performed include flow meter, fluid resistivity, and fluid temperature. A borehole video
was also performed on the pilot hole to 3,206 feet bls.

1/3/03 The Packer Test 11 monitor interval {2,228 to 2,255 bls) was air developed at a rate of
10 gpm.
1/4/03 Conducted Packer Test 11 at a rate of 3.0 gpm. The observed drawdown was 43 feet,

yielding a specific capacity of 0.07 gpm/it.
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1/5/03 The Packer Test 12 monitor interval (1,949 to 1,976) was air developed at a rate of 10
gpm.

1/6/03 Conducted Packer Test 12 at a rate of 4.5 gpm. The observed drawdown was 57 feet,
yielding a specific capacity of 0.08 gpmft.

1/7/03 to The Packer Test 13 monitor interval (2,618 to 2,645) was air developed at a rate of 10

1/11/03 gpm. ,

1/12/03 Conducted Packer Test 13 at a rate of 0.6 gpm. The observed drawdown was 104 feet,
yielding a specific capacity of 0.006 gpm/it.

1/13/03 to The Packer Test 14 monitor interval (1,813 to 1,845) was air developed at a rate of 1.25
1/16/03 gpm.

117/03 to Conducted Packer Test 14 at a rate of 0.3 gpm. The observed drawdown was 110 feet,
1/18/03 yielding a specific capacity of 0.003 gpm/ft.

1/20/03 to Conducted Packer Test 15 at a rate of 215 gpm. The memory gauge drawdown was
1/21/03 0.07 feet, yielding a specific capacity of 3,071 gpm/ft.

1/22/03 Installed drillable bridge plug to 2,675 feet bis.

1/23/03 to Backplugged the pilot hole with 524 bbls of 12-percent bentonite cement. A total of &
1/25/03 cement stages were required to grout the pilot hole between 2,675 and 1,602 feet bls.
1/26/03 Began reaming the pilot hole using a 28.5-inch reamer bit. The reamed hole was

advanced to 1,913 feet bls.

1/27/03 The 28.5-inch reamed hole was advanced to 2,054 feet bls.

1/28/03 The 28.5-inch reamed hole was advanced to 2,128 feet bls.

1/29/03 The 28.5-inch reamed hole was advanced to 2,287 feet bis.

1/30/03 The 28.5-inch reamed hole was advanced to 2,315 feet bls.

1/31/03 The 28.5-inch reamed hole was advanced to 2,363 feet bls.

2/1/03 The 28.5-inch reamed hole was advanced to 2,505 feet bls.

2/2/03 The 28.5-inch reamed hole was advanced to 2,660 feet bis.

2/3/03 The 28.5-inch reamed hole was advanced to 2,697 feet bls. Advanced an 18.5-inch
reamed hole from 2,697 feet to 2,735 feet bls.

2/4/03 The 18.5-inch reamed hole was advanced to 2,801 feet bls.

2/5/03 The 18.5-inch reamed hole was advanced to 2,876 feet bls.

2/6/03 The 18.5-inch reamed hole was advanced to 2,921 feet bls.

2/7/03 The Contractor installed a new 18.5-inch drilling bit.

2/8/03 The 18.5-inch reamed hole was advanced to 2,969 feet bis.

2/9/03 The 18.5-inch reamed hole was advanced to 3,024 feet bls.

2/10/03 The 18.5-inch reamed hole was advanced to 3,106 feet bis.

2/11/03 The 18.5-inch reamed hole was advanced to 3,185 feet bls.

212/03 The 18.5-inch reamed hole was advanced to 3,206 feet bis.

2/13/03 A caliper and borehole video log was conducted between 1,600 feet and 3,206 feet bls.

2/14/03 Conducted Packer Test 16 between 2,728 feet and 3,206 feet bls. At a flow rate of 210
gpm, the memory gauge drawdown was 0.0 feet.

2/15/03 to Installed the 20-inch final casing to 2,700 feet bis.

2/18/03

2/18/03 Begin cementing of the 20-inch final casing. 1% attempt to establish the boot plug: 3
bbls of neat cement with 2% CaCl additive. Tagged cement at 2,695 feet bls.

2/19/03 Resumed cementing — 2™ attempt to establish the plug: 7 bbls of neat cement with 2%
CaCl additive. Tagged cement at 2,675 feet bls. Resumed cementing — Stage 1: 71
bbls of neat cement. Tagged Stage 1 cement at 2,550 feet bls. Resumed cementing -
Stage 2: 220 bbls of 4% gel cement:

2/20/03 Tagged Stage 2 cement at 2,312 feet bls. Resumed cementing — Stage 3: 202 bbls of

4% gel cement. Tagged Stage 3 cement at 2,016 feet bls. Resumed pumping — Stage
4: 228 bbls of 4% gel cement. Tagged Stage 4 at 1,675 feet bls. Resumed pumping —
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Stage 5: 177 bbls of 4% gel cement.

2/21/03 Tagged Stage 5 cement at 1,311 feet bls. Resumed pumping —~ Stage 6: 226 bbls of 4%
gel cement. Tagged Stage 6 at 794 feet bis. Resumed pumping — Stage 7: 230 bbls of
12% gel cement.
2/22/03 Performed a cement bond log of the 20-inch casing between 273 feet and 2,690 feet
bls
2/26/03 Pressure tested the 20-inch casing at a start pressure of 105.25 psi. A pressure loss of
1.25 psi was reported over the 2-hour test period.
Resumed cementing of the 20-inch casing — Stage 8: 117 bbls of 12% gel cement.
Cement returns were observed at land surface.
2/27/03 Collected background primary and secondary water samples from the injection zone.
2/28/03 to Installed the 14.5-inch FRP to 2,694 feet bls. Performed a video log to confirm the YBI
3/2/03 packer seal.
3/2/03 Pumped 13,000 galions of 1% Baracor down the FRP annulus.
3/3/03 Pressure tested the FRP annulus at a start pressure of 107 psi. A pressure gain of 0.75
psi was reported over the 2-hour test period.
11/6/2003 Complete 12-hour injection test.
Notes: bls — below iand surface

gpmv/t — gallons per minute per foot of drawdown
bbis - barrels

cf — cubic feet

FRP - fiber reinforced plastic

psi — pounds per square inch

PSP — positive seal packer
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APPENDIX B.2

DZMW-1 Summary of Construction Activity




Bonita Springs Utilities
Summary of Construction Activities

Date

Dual Zone Monitor Well DZMW-1 Construction Activity

3/10/03

Drilling of a 12.25-inch pilot hole was advanced to 180 feet bls using mud-rotary.

3/11/03

The pilot hole was advanced to 505 feet bls.

3/12/03

The pilot hole was geophysically logged to 505 feet bls. Logs performed include X-Y
caliper, gamma ray, dual induction, and spontaneous potential.

The pilot hole was reamed to 150 feet bis using a 34.5-inch drill bit.

3/13/03

The 34.5-inch reamed hole was advanced to 370 feet bis.

3/14/03

The 34.5-inch reamed hole was advanced to 455 feet bls. The 34.5-inch reamed hole
was geophysically logged. Logs performed include caliper {with borehole calculated
volume) and gamma.

3/15/03

The 24-inch steel surface casing was installed to 450 fest bls. A total of 220 bbls of 4%
gel cement followed by 92 bbls of neat cement were used to pressure grout the casing
to surface.

3/18/03

Advanced a 12.25-inch pilot hole between 450 feet and 720 feet bls using reverse-air.
Specific capacity tests were conducted at 560 feet bls and 640 feet bls. Respective
specific capacities are 34 gpm/ft and 20 gpm/ft.

3/19/03

The pilot hole was advanced to 1,250 feet bls. Specific capacity tests were conducted
at 720 feet bis, 800 feet bls, 880 feet bls, 960 feet bls, 1,040 feet bls, 1,120 feet bls,
and 1,200 feet bls. Respective specific capacities are 15 gpm/ft, 15 gpmv/it, 19 gpm/it,
25 gpm/ft, 31 gpmvit, 29 gpm/it, and 35 gpm/fi.

3/21/03

Static and dynamic geophysical logs were conducted to 1,250 feet bis. Static logs
performed include X-Y caliper, gamma ray, dual induction, spontansous potential, flow
meter, fluid resistivity, fluid temperature, and sonic porosity/variable density. Dynamic
logs performed include flow meter, fluid resistivity, and fluid temperature.

3/22/03

The pilot hole was reamed to 950 feet bls using a 22.5-inch driil bit.

3/23/03

The 22.5-inch reamed hole was advanced to 1,100 feet bis.

3/24/03

The 22.5-inch reamed hole was advanced to 1,252 feet bls. The 22.5-inch reamed hole
was geophysically logged. Logs performed include caliper (with borehole calculated
volume) and gamma.

3/25/03

The 16-inch intermediate casing was installed to 1,250 feet bls.

3/26/03

The 16-inch casing was cemented pressure grouted in place — Stage 1: 180 bbls of 4%
gel cement followed by 70 bbls of neat. Tagged Stage 1 at 707 feet bls. Resumed
pumping — Stage 2: 225 bbis of 4% gel cement.

3/27/03

Tagged the Stage 2 cement at 124 feet bls. Resumed pumping ~ Stage 3: 31 bbls of
4% gel cement. Cement retums observed at land surface.

3/28/03

Advanced a 14.75-inch pilot hole to 1,620 feet bls using reverse-air method. Specific
capacity tests were conducted at 1,360 feet bis, 1,440 feet bls, 1,520 {eet bls, and
1,600 feet bls. Respective specific capacities are 13 gpm/ft, 11 gpm/ft, 14 gpm/ft, and 9
gprv/it.

3/29/03

Advanced a 12.25-inch pilot hole between 1,620 feet and 1,700 feet bls using reverse-
air method. A specific capacity test was conducted at 1,680 feet bls. The specific
capacity at 1,680 feet bls is 5 gpm/ft.

3/31/03

Static and dynamic geophysical logs were conducted to 1,700 feet bls. Static logs
performed include X-Y caliper, gamma ray, dual induction, spontaneous potential, flow
meter, fluid resistivity, fluid temperature, and sonic porosity/variable density. Dynamic
logs performed include flow meter, fluid resistivity, and fluid temperature.

4/1/03

An attempt was made to video log the well, however, poor visibility of the formation
water prevented an acceptable video from being performed.

4/4/03 to 4/5/03

Installed the 8-inch FRP casing to 1,630 feet bpl. Begin cementing of the 6-inch FRP
casing. 1% attempt to establish the packer: 1.5 bbls of neat cement with 2% CaCl
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additive. Tagged cement at 1,619 feet bls. Resumed cementing — 2™ attempt to
establish the packer: 1 bbl of neat cement with 2% CaCl additive.

4/6/03 Tagged the cement at 1,607 feet bls. Resumed cementing — Stage 1: 11 bbis of neat
cement. Tagged the Stage 1 cement at 1,554 feet bls. Resumed cementing — Stage 2:
32 bbls of neat cement.

4/7/03 Tagged the Stage 2 cement at 1,447 feet bis. Resumed cementing — Stage 3: 25 bbls
of neat cement. Tagged the Stage 3 cement at 1,366 feet bls. Resumed cementing —
Stage 4: 4 bbls of neat cement.

4/8/03 Tagged the Stage 4 cement at 1,351 feet bis.

4/9/03 Pump developed the lower monitor zone at 35 gpm.

4/10/03 Pump developed the upper and lower monitor zones at 85 gpm and 15 gpm,
respectively.

4/11/03 Pressure tested the 6-inch FRP casing at a start pressure of 51.00 psi. A pressure loss
of 0.75 psi was reported over the 1-hour test period.

4/12/03 to Pump developed the upper and lower monitor zones at 70 gpm and 15 gpm,

4/13/03 respectively.

4/14/03 Collected background water samples form the upper and lower monitor zones.
Conducted a caliper and video log of the completed lower monitor zone and FRP
casing.

4/15/03 to Air developed and pumped the lower monitor zone at rates of 5 bbls/min and 15 gpm,

4/16/03 respectively..

4/16/03 Completed the video and caliper/gamma ray log to 1,693 feet bls.

4/17/03 Begin demobilization.

5/13/03 Instalied 2-inch PVC sampiling tube in the upper monitor zone to 1,250 feet bis.

Notes: bis — below land surface

gpm/ft — gallons per minute per foot of drawdown
bbls — barrels

¢f — cubic fest

FRP ~ fiber reinforced plastic

psi — pounds per square inch

PSP - positive seal packer

PAGE20OF2



APPENDIX C

Weekly Construction Summaries




MEMORANDUM *,
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP ~ Bill Beddow/CH2M HILL
Joe Haberfeld/ FDEP Don Klose/CH2M HILL
Nancy Marsh/ USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: September 27, 2002

SUBJECT:  Weekly Summary No. 1
September 20 to September 26, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
EDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

No drilling or testing activities were performed at the injection well until Thursday,
September 26, when a 12.25-inch diameter pilot hole was advanced to 50 feet below pad
level (bpl) using mud-rotary methods. The pilot hole was subsequently reamed to 52 feet
bpl using a 58.5-inch diameter drill bit. No other drilling activities were recorded for this
reporting petiod.

On Friday, September 27, the Contractor will install a 50-inch diameter pit casing to 50 feet
bpl. Pilot hole and reaming activities will subsequently commence. It is anticipated that
the 38-inch diameter steel surface casing will be installed by the end of next week's
reporting period.

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



MEMORANDUM ‘
CH2mHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld/FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: October 4, 2002

SUBJECT:  Weekly Summary No. 2
September 27 to October 3, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, September 27, the Contractor installed 48 feet of 50-inch diameter steel pit
casing. No drilling or testing activities were performed the following day. On Sunday, a
12.25-inch diameter pilot hole was advanced to 180 feet below pad level (bpl) using mud-
rotary drilling methods. The pilot hole was advanced to 500 feet bpl by Monday.
Geophysical logs were subsequently performed in the pilot hole. Logs performed include
caliper, gamma ray, dual induction, and spontaneous potential. After reviewing the logs,
it was decided to seat the 38-inch diameter surface casing to +/- 450 feet bpl. The
Contractor initiated the reaming of a 48.5-inch diameter borehole on Tuesday. The total
depth of reaming reached 324 feet bpl by the end of this week’s reporting period.

During the next reporting period, it is anticipated that the 38-inch diameter surface casing
will be set to +/- 450 feet bpl and cemented in place. Reverse-air pilot hole drilling will
commence thereafter.

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



MEMORANDUM o
cHZMHlLL_
TO: Mike Liggins/BSU Ron Reese /USGS
Jack Myers/FDEP Bill Beddow/CH2ZM HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: October 11, 2002

SUBJECT:  Weekly Summary No. 3
October 4 to October 10, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, October 4, the Contractor continued to advance the 48.5-inch diameter reamed
hole using mud-rotary methods. By Sunday, the reamed hole was advanced to 455 feet
below pad level (bpl). The next day, the reamed hole was geophysically logged from 0 feet
bpl to 455 feet bpl to evaluate borehole integrity. Logs performed include caliper and
gamma ray. After reviewing the logs, the 38-inch diameter steel surface casing was seated
at 450 feet bpl and cemented in place. A total of 360 barrels (bbls) of 4% bentonite cement
and 96 bbls of neat cement were used to grout the casing to land surface. No drilling or
testing activities were performed at the injection well on Tuesday or Wednesday. On
Thursday, the Contractor air-developed the initial pilot hole from 450 feet bpl to 480 feet
bpl.

During the next reporting period, it is anticipated the Contractor will initiate reverse-air
pilot hole drilling, coring, and packer testing activities.

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



MEMORANDUM -
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: October 18, 2002

SUBJECT:  Weekly Summary No. 4
October 11 to October 17, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, October 11, the Contractor initiated reverse-air pilot hole drilling using a 12.25-
inch diameter drill bit. The pilot hole was advanced from 480 feet below pad level (bpl) to
777 feet bpl. By Sunday, the pilot hole was advanced to 1,500 feet bpl. A total of three 4-
inch diameter cores were subsequently recovered between 1,500 feet bpl and 1663 feet bpl.
The coring intervals include 1,500 to 1,550 feet bpl, 1,560 to 1,572 feet bpl, and 1,650 to 1673
feet bpl. No other drilling or testing activities were performed during this week’s
reporting period.

During next week’s reporting period, it is anticipated that one to two additional core
samples will be collected between 1,700 and 1,750 feet bpl. Geophysical logs will
subsequently be performed on the pilot hole to identify appropriate packer testing
intervals.

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



MEMORANDUM .
CHZMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: October 25,2002

SUBJECT:  Weekly Summary No. 5
October 18 to October 24, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, October 18, the Contractor continued reverse-air pilot hole drilling using a
12.25-inch diameter drill bit. The pilot hole was advanced from 1,650 feet below pad level
(bpl) to 1700 feet bpl. On Sunday the pilot hole was advanced to 1,750 feet, on Monday
1,780 feet and on Tuesday 1,800 feet. Two core samples were recovered, a 4-inch sample
between 1,700 feet bpl and 1,750 feet bpl and a é-inch sample between 1,780 feet bpl and
1,800 feet bpl. Well was developed on Wednesday 10/23 and Thursday, 10/24 using
reverse air open circulation. Well was shut in Wednesday evening in preparation for
logging Thursday evening. No other drilling or testing activities were performed during
this week’s reporting period.

During next week’s reporting period, it is anticipated that geophysical logs will be
performed on the pilot hole to identify the upper limits of the Underground Source of
Drinking Water (USDW) and appropriate packer testing intervals.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Injection Well Lithologic Descriptions
Pad Monitor Well Water Quality
Deviation Survey Table



MEMORANDUM .
CH2MHILL -
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/ YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: November 1, 2002

SUBJECT:  Weekly Summary No. 6
October 25 to October 31, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, October 25, the Contractor performed static and dynamic geophysical logs to
1,800 feet below pad level (bpl). Static logs performed include caliper, gamma, dual
induction, spontaneous potential, flow meter, fluid temperature, fluid resistivity, and
sonic porosity/variable density. Dynamic logs performed include flow meter, fluid
temperature, and fluid resistivity. The remaining portion of the day was spent air
developing the borehole in preparation of a video log. The Contractor air developed the
borehole from Saturday through Tuesday in an attempt to clear the well prior to running a
video log. The borehole was successfully logged from 1,489 feet bpl to 1,745 feet bpl.
During Tuesday’s night shift, a borehole televiewer was run from 450 feet bpl to 1,753 feet
bpl. On Wednesday, the Contractor set a straddle packer between 1,508 feet bpl and 1,549
feet bpl and began air developing the test interval. Air development continued through
Thursday. No other drilling or testing activities were performed during this week’s
reporting period.

During next week’s reporting period, it is anticipated that several packer tests will be
performed in the open borehole to identify the upper limits of the Underground Source of
Drinking Water (USDW).

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Pad Monitor Well Water Quality
Geophysical Logs
Borehole Televiewer Log



MEMORANDUM .’,
CH2MHILL T
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: November 8, 2002

SUBJECT:  Weekly Summary No. 7
November 1 to November 7, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

Two packer tests were conducted during this week’s reporting period. Packer Test 1
monitored the interval between 1,508 and 1,549 feet below pad level (bpl} and was
completed on Saturday, November 2. At a flow rate of 0.4 gallons per minute (gpm), the
drill stem drawdown was 75 feet, yielding a specific capacity of 0.005 gpm/ft. Packer
Test 2 monitored the interval between 1,459 and 1,500 feet bpl and was completed on
Tuesday, November 5. At a flow rate of 2.25 gpm, the drill stem drawdown was 129 feet,
yielding a specific capacity of 0.017 gpm/ft. Laboratory water samples were collected near
the end of each packer test, however, the results will not be available until next week’s
reporting period. The Contractor spent Wednesday and Thursday air developing the
Packer Test 3 monitoring interval (1,589 to 1,620 feet bpl). No other drilling or testing
activities were performed during this week’s reporting period.

During next week’s reporting period, it is anticipated that two to three additional packer
tests will be performed to further evaluate the hydrogeological properties of the open
borehole.

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



MEMORANDUM ’
CH2MHILL T
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: November 15, 2002

SUBJECT:  Weekly Summary No. 8
November 8 to November 14, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

Four packer tests were conducted during this week’s reporting period. These include
Packer Tests 3 through 6. Packer Test 3 monitored the interval between 1,589 and 1,620
feet below pad level (bpl) and was completed on Friday, November 8. At a flow rate of
1.75 gallons per minute (gpm), the drill stem drawdown was 100 feet, yielding a specific
capacity of 0.017 gpm/ft. Packer Test 4 monitored the interval between 1,634 and 1,665
feet bpl and was completed on Sunday, November 10. At a flow rate of 45 gpm, the drill
stem drawdown was 98 feet, yielding a specific capacity of 0.46 gpm/ft. Packer Test 5
monitored the interval between 1,664 and 1,720 feet bpl and was completed on
Wednesday. At a flow rate of 20 gpm, the drill stem drawdown was 94 feet, yielding a
specific capacity of 0.21 gpm/ft. Packer Test 6 monitored the interval between 1,726 and
1,750 feet bpl and was completed on the last day of this week’s reporting period. At a flow
rate of 4 gpm, the drill stem drawdown was 99 feet, yielding a specific capacity of 0.035
gpm/ft. Laboratory water samples were collected near the end of each packer test,
however, the results are currently unavailable. No other drilling or testing activities were
performed during this week's reporting period.

During next week's reporting period, it is anticipated that one to two additional packer
tests will be performed to further evaluate the hydrogeological properties of the open
borehole.

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



MEMORANDUM L
CH2MHILL e
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel /YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: November 22, 2002

SUBJECT:  Weekly Summary No. 9
November 15 to November 21, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

Four packer tests were conducted during this week’s reporting period. These include
Packer Tests 7 through 10. Packer Test 7 monitored the interval between 1,679 and 1,705
feet below pad level (bpl) and was completed on Saturday, November 16. At a flow rate of
4 gallons per minute (gpm), the drill stem drawdown was 106 feet, yielding a specific
capacity of 0.038 gpm/ft. Packer Test 8 monitored the interval between 1,664 and 1,749
feet bpl and was completed on Tuesday. At a flow rate of 10 gpm, the drill stem
drawdown was 51 feet, yielding a specific capacity of 0.196 gpm/ft. Packer Tests 9 and 10
monitored the intervals between 1,250 and 1,350 feet bpl and between 1,150 and 1,250 feet
bpl, respectively. Both tests were completed during the last day of this week’s reporting
period. The drill stem drawdown during Packer Test 9 was 18 feet, At a flow rate of 63
gpm, the resulting specific capacity is 3.5 gpm/ft. The drill stem drawdown during Packer
Test 10 was 17 feet. At a flow rate of 45 gpm, the resulting specific capacity is 2.6 gpm/ft.
Laboratory water samples were collected near the end of each packer test, however, the
results are currently unavailable. No other drilling or testing activities were performed
during this week's reporting period.

During next week’s reporting period, it is anticipated the pilot hole will be backplugged
with 12-percent gel cement from 1,800 feet bpl to the base of the 38-inch surface casing
(450 feet bpl). Reaming of the pilot hole will subsequently commence.

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



MEMORANDUM ’
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: December 2, 2002

SUBJECT:  Weekly Summary No. 10
November 22 to November 28, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, November 22, the injection well pilot hole was plugged back with 12-percent
bentonite cement between the interval of 1,760 feet below pad level (bpl) and 454 feet bpl.
No drilling or testing activities were performed Saturday or Sunday as the Contractor was
servicing the drilling rig and preparing for reaming activities. On Monday, the Contractor
began reaming the pilot hole using a 36.5-inch diameter reamer bit. The reamed hole was
advanced to 636 feet bpl by the end of the Monday night shift. Reaming activities
continued Tuesday and Wednesday. The total depth of reaming by Wednesday was 1,045
feet bpl. No drilling or testing activities were performed on Thursday due to the
Thanksgiving Holiday.

During next week’s reporting period, it is anticipated that the reamed hole will be
advanced to +/- 1,600 feet bpl. The 30-inch diameter intermediate casing will then be
seated to 1,600 feet bpl and cemented in place. The intermediate casing seating depth of
1,600 feet bpl was approved by the FDEP on November 26, 2002.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Reamed Hole Deviation Survey Record
Pad Monitor Well Water Quality



MEMORANDUM s
GHZMHILL—_—
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: December 6, 2002

SUBJECT:  Weekly Summary No. 11
November 29 to December 5, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

No drilling or testing activities were performed on Friday, November 29, due to the
Thanksgiving Holiday. On Saturday, the 36.5-inch diameter reamed hole was advanced
from 1,045 feet below pad level (bpl) to 1,188 feet bpl. By Monday, the reamed hole was
advanced to 1,606 feet bpl and then geophysically logged to land surface. Logs performed
include caliper and natural gamma ray. After reviewing the logs, the 30-inch diameter
intermediate casing was immediately seated to 1,600 feet bpl and pressure grouted in
place using 308 barrels (bbls) of 4-percent gel cement followed by 60 bbls of neat cement.
No other drilling or testing activities were performed during this week’s reporting period.

During next week's reporting period, it is anticipated that the 30-inch diameter
intermediate casing will be grouted to land surface. Pilot hole drilling will subsequently
commence. Coring, packer testing, reverse-air water sampling, and short-term specific
capacity testing be conducted in concurrence with pilot hole drilling activities.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Reamed Hole Deviation Survey Record
Pad Monitor Well Water Quality



MEMORANDUM —
CH2MHILL T

TO: Mike Liggins/BSU Ron Reese/USGS

Jack Myers/FDEP Bill Beddow /CH2M HILL

Joe Haberfeld /FDEP Don Klose/CH2M HILL

Nancy Marsh/USEPA Gary Giordano/CH2M HILL

Steve Anderson/SFWMD Kevin Greuel / YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL

DATE: December 16, 2002

SUBJECT: = Weekly Summary No. 12
December 6 to December 12, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, December 6, the cementing of the 30-inch diameter intermediate casing
continued. By Saturday, the 30-inch diameter casing was grouted to approximately 20 feet
below pad level (bpl). No drilling or testing activities were performed on Sunday to allow
for the cement to properly cure. On Monday, the casing cement plug was drilled out using
a 12.25-inch diameter pilot bit. The following day, the pilot hole was advanced to 1,900
feet bpl. On Wednesday, a 4-inch diameter core was attempted between 1,900 and 1,910
feet bpl. On Thursday, the pilot hole was advanced to 1,930 feet bpl. A 4-inch diameter
core was subsequently attempted between 1,930 and 1,940 feet bpl. No other drilling or
testing activities were performed during this week’s reporting period.

During next week’s reporting period, it is anticipated that three to four additional cores
will be attempted in concurrence with the advancement of the pilot hole.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Lithologic Descriptions
Borehole Deviation Survey Record
Pad Monitor Well Water Quality



MEMORANDUM g
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/ CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: December 20, 2002

SUBJECT:  Weekly Summary No. 13
December 13 to December 19, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, December 13%, the 12.25-inch diameter pilot hole was advanced from 1,930 feet
below pad level (bpl) to 1,982 feet bpl. A 4-inch diameter core sample was subsequently
attempted between 1,982 feet bpl and 1,992 feet bpl. By Sunday, the pilot hole was
advanced to 2,047 feet bpl. On Monday, a core sample was attempted between 2,047 feet
bpl and 2,059 feet bpl. By Tuesday, the pilot hole was advanced to 2,125 feet bpl. The
following day, a core sample was attempted between 2,125 feet bpl and 2,142 feet bpl. After
recovering the core, the pilot hole was advanced to 2,155 feet bpl. On Thursday, a core
sample was attempted between 2,155 feet bpl and 2,171 feet bpl. No other drilling or testing
activities were performed during this week's reporting period.

During next week’s reporting period, it is anticipated that two additional core samples will
be attempted in concurrence with the pilot hole advancement. No drilling or testing
activities will be performed on December 24t or 25% in observance of the Christmas
holiday.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Lithologic Descriptions
Borehole Deviation Survey Record
Pad Monitor Well Water Quality



MEMORANDUM ‘
CH2MHILL -
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld/FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: December 30, 2002

SUBJECT:  Weekly Summary No. 14
December 20 to December 26, 2002

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, December 20%, the 12.25-inch diameter pilot hole was advanced from 2,171 feet
below pad level (bpl) to 2,315 feet bpl. The following day, a 4-inch diameter core was
attempted between 2,315 feet bpl and 2,323 feet bpl. Pilot hole drilling resumed on
Sunday. By Monday, the pilot hole was advanced to 2,560 feet bpl. No drilling or testing
activities were performed on Tuesday or Wednesday in observance of the Christmas
holiday. On Thursday, the pilot hole was advanced to 2,880 feet bpl. No other drilling or
testing activities were performed during this week’s reporting period. ‘

‘During next week’s reporting period, it is anticipated that the pilot hole will be advanced
to 3,200 feet bpl, the total depth of the well bore. A full suite of static and dynamic
geophysical logs will then be performed. No drilling or testing activities will be performed
on Wednesday, January 1¢, in observance of New Year’s Day.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Lithologic Descriptions
Borehole Deviation Survey Record
Pad Monitor Well Water Quality



MEMORANDUM | <
CH2MIHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: January 6, 2003

SUBJECT:  Weekly Summary No. 15
December 27, 2002 to January 2, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, December 27t, the 12.25-inch diameter pilot hole was advanced from 2,880 feet
below pad level (bpl) to 3,010 feet bpl. Pilot drilling activities continued through Saturday
and Sunday. By Monday, the pilot hole was advanced to 3,206 feet bpl, the total depth of
the injection well. The Tuesday day shift was spent servicing the drilling rig and
preparing for geophysical logging. No drilling or testing activities were performed on
Wednesday in observance of New Year’s Day. On Thursday, a full suite of static and
dynamic geophysical logs was performed on the pilot hole to 3,206 feet bpl. Logs
performed include caliper, gamma, dual induction, spontaneous potential, static fluid
resistivity and temperature, dynamic fluid resistivity and temperature, static and dynamic
flow meter, borehole compensated sonic/variable density, and borehole video. Copies of
the geophysical logs and borehole video will be submitted mext week in concurrence with
the final casing recommendation letter.

During next week’s reporting period, it is anticipated that five packer tests will be
conducted on the pilot hole at various intervals to further evaluate aquifer confinement
and background water quality.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Lithologic Descriptions
Borehole Deviation Survey Record
Pad Monitor Well Water Quality



MEMORANDUM .
CHZMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: January 10, 2003

SUBJECT:  Weekly Summary No. 16
~ January 3 to January 9, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

Two packer tests were completed during this week’s reporting period. Packer Test 11
monitored the interval between 2,228 and 2,255 feet below pad level (bpl) and was
completed on Saturday, January 4%, At a flow rate of 3 gallons per minute (gpm), the drill
stem drawdown was 43 feet, yielding a specific capacity of 0.07 gpm/ft. Packer
Test 12 monitored the interval between 1,949 to 1,976 feet bpl and was completed on
Monday, January 6%. At a flow rate of 4.5 gpm, the drill stem drawdown was 57.4 feet,
yielding a specific capacity of 0.08 gpm/ft. Laboratory water samples were collected near
the end of each packer test, however, the results will not be available until next week’s
reporting period. The Contractor spent Tuesday through Thursday air developing the
Packer Test 13 monitoring interval (2,618 to 2,645 feet bpl). No other drilling or testing
activities were performed during this week’s reporting period.

During next week's reporting period, it is anticipated that two additional packer tests will
be performed to further evaluate the hydrogeological properties of the open borehole.
Static and dynamic geophysical logs performed during last week’s reporting period are
attached for review. A copy of the borehole video will be submitted in concurrence with
the final casing recommendation letter.

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



MEMORANDUM | —
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel /YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: January 17, 2003

SUBJECT:  Weekly Summary No. 17
January 10 to January 16, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

One packer test was completed during this week’s reporting period. Packer Test 13
monitored the interval between 2,618 and 2,645 feet below pad level (bpl) and was
completed on the morning shift of Monday, January 13, At a flow rate of 0.6 gallons per
minute (gpm), the drill stem drawdown was 104 feet, yielding a specific capacity of
0.006 gpm/ft. The Contractor spent Monday through Wednesday air developing the
Packer Test 14 monitoring interval (1,813 to 1,845 feet bpl). No drilling or testing activities
were performed on Thursday.

Packer Test 14 is anticipated to be complete by Saturday, January 18%, A final off-bottom
packer test will be conducted near the bottom portion of the well bore to determine the
hydraulic characteristics of the proposed injection zone. After packer testing is complete, a
temporary bridge plug will be seated immediately above the injection zone and the pilot
hole will be cemented back to the base of the intermediate casing (1,600 feet bpl). Reammg
of the cemented pilot hole will commence thereafter.

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



MEMORANDUM -
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld/FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: ' January 27,2003

SUBJECT:  Weekly Summary No. 18
January 17 to January 23, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

Two packer tests were completed during this week’s reporting period. Packer Test 14
monitored the interval between 1,813 and 1,845 feet below pad level (bpl) and was
completed on the night shift of Friday, January 174, Packer Test 14 was accomplished
using a straddle packer assembly. At a flow rate of 0.3 gallons per minute (gpm), the drill
stem drawdown was 110 feet, yielding a specific capacity of 0.003 gpm/ft. Packer Test 15
monitored the interval between 2,723 and 3,206 feet bpl and was completed on Tuesday,
January 21st. Packer Test 15 was accomplished using a single packer assembly with a
memory gauge installed below the base of the single packer. At a flow rate of 215 gpm, the
memory gauge drawdown was 0.07 feet, yielding a specific capacity of 3,071 gpm/ft. On
Wednesday, a temporary cement bridge plug was successfully installed to 2,676 feet bpl.
By Thursday, the initial 12.25-inch diameter pilot hole was cemented from 2,676 feet bpl to
2,092 feet bpl using 12-percent bentonite gel cement. No other drilling or testing activities
were performed during this week’s reporting period.

During next week’s reporting period, it is anticipated that the pilot hole will be plugged
back to 1,600 feet bpl (intermediate casing depth). After backplugging activities are
complete, reaming of the cemented pilot hole will commence in preparation of the final
casing installation.

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



MEMORANDUM i
CH2MHILL—
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: January 31, 2003

SUBJECT:  Weekly Summary No. 19
January 24 to January 30, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, January 24%, the 12.25-inch diameter pilot hole was plugged back with 12-
percent bentonite cement between the interval of 2,092 feet below pad level (bpl) and 1,764
feet bpl. On Saturday, the pilot hole was plugged between 1,764 feet bpl and 1,602 feet bpl.
On Sunday, a 28.5-inch diameter reamed hole was advanced from 1,602 feet bpl to 1,913
feet bpl. Reaming continued from Monday through Wednesday. By Thursday, the reamed
hole was advanced to 2,314 feet bpl. No other drilling or testing activities were performed
during this week’s reporting period.

A total of 120 sacks (80 pounds per sack) of salt was used to kill the well during this
week’s reporting period.

During next week’s reporting period, it is anticipated that the 28.5-inch diameter reamed -
hole will be advanced to 2,697 feet bpl. An 18.5-inch diameter reamed borehole will then
be advanced from 2,697 feet bpl to 3,206 feet bpl. After reaming activities are complete, the
borehole will undergo geophysical logging and the final 20-inch diameter casing will be
installed to 2,700 feet bpl and cemented in place.

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



MEMORANDUM > 3
CH2ZMHILL T
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: February 7, 2003

SUBJECT:  Weekly Summary No. 20
January 31 to February 6, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, January 31#, the 18.5-inch diameter reamed hole was advanced from 2,315 feet
below pad level (bpl) to 2,363 feet bpl. Reaming continued from Saturday through
Wednesday. By Thursday, the reamed hole was advanced to 2,921 feet bpl. No other
drilling or testing activities were-performed during this week’s reporting period.

A total of 157 sacks (80 pounds per sack) of salt was used to kill the well during this
week’s reporting period.

During next week’s reporting period, it is anticipated that the 18.5-inch diameter reamed
hole will be advanced to 3,206 feet bpl, the total depth of the well. After reaming activities
are complete, the borehole will undergo geophysical logging and the final 20-inch
diameter casing will be installed to 2,700 feet bpl and cemented in place.

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



MEMORANDUM ' > =
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld/FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
' Steve Anderson/SFWMD Kevin Greuel / YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: February 17, 2003

SUBJECT:  Weekly Summary No. 21
February 7 to February 13, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, February 7%, the 18.5-inch diameter reamed hole was advanced to 2,921 feet
below pad level (bpl). Reaming activities continued from Saturday through Tuesday. By
Wednesday, the reamed hole was advanced to 3,206 feet bpl, the total depth of the
injection well. On Thursday, a caliper and borehole video log was performed on the
injection well between 1,595 feet and 3,202 feet bpl. No other drilling or testing activities
were performed during this week’s reporting period.

During next week’s reporting period, the Contractor will conduct an off-bottom packer
test between 2,728 feet and 3,202 feet bpl to evaluate the hydraulic characteristics of the
injection zone. After packer testing is complete, installation of the 20-inch diameter final
casing will commence.

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



MEMORANDUM -
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: February 23, 2003

SUBJECT:  Weekly Summary No. 22
February 14 to February 20, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, February 14, an off-bottom packer test was conducted between 2,728 feet and
3,206 feet below pad level (bpl). At a flow rate of 210 gallons per minute (gpm), 0.0 feet of
drawdown was reported below the bottom packer. Installation of the final 20-inch
diameter steel casing began the following day. By Tuesday, the final casing was installed
to 2,704 feet bpl and cemented in place. Cementing of the final casing continued through
Thursday. No other drilling or testing activities were performed during this week’s
reporting period.

During next week’s reporting period, it is anticipated that the cementing of the final
20-inch diameter casing will be completed to +/- 200 feet bpl. A cement bond log and
internal pressure test of the casing will subsequently commence. After these tests are
complete, the final casing will be cemented to land surface. It is anticipated that the
installation of the 14.5-inch diameter FRP tubing will commence late next week.

A total of 70 sacks of salt was used to kill the well during this week's reporting period.

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



MEMORANDUM -
CH2MHILL
TO: Mike Liggins/BSU Ron Reese /USGS
Jack Myers/FDEP Bill Beddow /CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: March 3, 2003

SUBJECT:  Weekly Summary No. 23
February 21 to February 27, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, February 21s, the 20-inch diameter final casing was cemented from 1,311 feet to
273 feet below pad level (bpl). A cement bond log (CBL) was subsequently performed
from 2,690 feet bpl to land surface. A copy of the CBL is attached for review. Saturday and
Sunday were spent cooling the 20-inch diameter casing using reverse-air circulation. The
Contractor spent Monday and Tuesday preparing for the 20-inch diameter casing pressure
test. On Wednesday, the 20-inch diameter casing pressure test was conducted at a starting
pressure of 105 pounds per square inch (psi). Jack Myers of the FDEP was onsite to
witness the first hour of the 2-hour test. A pressure loss of 0.50 psi was reported at the end
of the first hour of testing, which is within FDEP’s limit of +/- 5% (or +/- 5.25 psi) loss
over one hour. A pressure loss of 1.25 psi was reported at the end of two hours. After
tripping out the packer assembly from the well, the 20-inch diameter casing was cemented
from 273 feet to 10 feet bpl using 117 barrels of 12-percent bentonite cement. On Thursday,
a full suite of primary and secondary water samples was collected from the injection well.
No other drilling and testing activities were performed during this week’s reporting
period.

During next week’s reporting period, it is antficipated that the 14.5-inch fiberglass
reinforced plastic (FRP) tubing will be installed to 2,694 feet bpl (top of the female positive
seal packer). After installation of the corrosion inhibitor fluid, the annulus between the 20-
inch diameter casing and the 14.5-inch diameter FRP tubing will be pressure tested at a
nominal pressure of 105 psi. Mobilization to the dual zone monitoring well (DZMW-1) site
is anticipated to commence late next week.

A total of 70 sacks of salt was used to kill the well during this week'’s reporting period.



MEMORANDUM *
CH2ZMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: March 10, 2003

SUBJECT:  Weekly Summary No. 24
February 28 to March 6, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

On Friday, February 28t, the Contractor began the installation of the 14.5-inch diameter
fiberglass reinforced plastic (FRP) tubing. Installation of the FRP tubing continued
through Saturday and was completed by Sunday. The male end of the positive seal packer
was successfully seated at +/- 2,694 feet below pad level (bpl). On Monday, the annular
zone between the FRP tubing and the 20-inch diameter steel casing was pressure tested at
a starting pressure of 107 pounds per square inch (psi). Jack Myers of the FDEP was onsite
to witness the first hour of the 2-hour test. A pressure gain of 0.25 psi was reported at the
end of the first hour of testing, which is within FDEP’s limit of +/- 5% (or +/- 5.35 psi)
over one hour. A pressure gain of 0.75 psi was reported at the end of two hours. The
Contractor spent Tuesday through Thursday demobilizing the drilling rig and equipment
from the injection well site. No other drilling or testing activities were performed during
this week’s reporting period.

It is anticipated that pilot hole drilling of the dual zone monitor well (DZMW-1) will
commence early to mid-next week. The pilot hole will be advanced to +/- 500 feet bpl
prior to conducting geophysical logs.

No salt was used to kill the injection well this reporting period.

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



4

MEMORANDUM
CHZMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel /YBI
FROM: Pete Larkin and Mike Weatherby/CH2M HILL
DATE: March 14, 2003

SUBJECT:  Weekly Summary No. 25
March 7 to March 13, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log

Between Friday, March 7 through Sunday, March 9, the Contractor continued
mobilization of the rig to the DZMW-1 site. Late Monday evening, March 10, the pilot hole
drilling started on DZMW-1, using mud rotary method.

Drilling of the pilot hole continued through Tuesday, March 11 until a total depth of 505
feet below pad level (bpl). Geophysical logs were conducted on Wednesday, March 12.
The reaming activities commenced on Wednesday evening and continued through
Thursday, March 13. No other activities were performed during this week’s reporting
period.

It is anticipated that reaming of the pilot hole for the dual zone monitor well (DZMW-1)
will be completed Friday night, March 14, to a depth of 455 feet bpl. The 24-inch diameter
steel casing will be installed to a depth of 450 feet on Saturday, March 15 and cemented to
ground surface.

No salt was used to kill the injection well this reporting period.

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



MEMORANDUM P
CH2MHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld/FDEP Don Klose/ CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: March 21, 2003

SUBJECT:  Weekly Summary No. 26
March 14 to March 20, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log : Dual Zone Monitor Well (DZMW-1)

On Friday, March 14%, the 34.5-inch diameter reamed hole was advanced from 370 feet
below pad level (bpl) to 455 feet bpl. Geophysical logs (X-Y caliper and natural gamma)
were subsequently performed to confirm the reamed hole characteristics. On Saturday, the
24-inch diameter steel casing was installed to 450 feet bpl and pressure grouted in place. A
total of 200 barrels (bbls) of 4-percent gel cement and 92 bbls of neat cement were used to
grout the casing to land surface. The Contractor spent Sunday and Monday rigging up for
reverse-air pilot hole drilling. On Tuesday, the 12.25-inch diameter pilot hole was advanced
to 720 feet bpl. By Wednesday, the pilot hole was advanced to 1,250 feet bpl. No drilling or
testing activities were performed on Thursday as the Contractor spent the day preparing for
static and dynamic geophysical logs. /

During next week’s reporting period, it is anticipated that static and dynamic geophysical
logs will be completed to 1,250 feet bpl. Reaming activities using a nominal 23-inch
diameter drill bit will subsequently commence. After FDEP approval, the 16-inch diameter
casing will installed to +/- 1,250 feet bpl and cemented in place. The Contractor will resume
pilot hole drilling after cementing operations are complete.

No salt was used to kill the monitor well this reporting period.

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



MEMORANDUM <
CH2ZMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld / FDEP Don Klose/CH2M HILL
Nancy Marsh/US Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: March 28, 2003

SUBJECT:  Weekly Summary No. 27
March 21 to March 27, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log : Dual Zone Monitor Well (DZMW-1)

On Friday, March 21s, static and dynamic geophysical logs were performed from 1,250 feet
bpl to land surface. Static logs performed include X-Y caliper, gamma ray, dual induction,
spontaneous potential, fluid resistivity and conductivity, borehole compensated sonic, and
flow meter. Dynamic logs include fluid resistivity, fluid conductivity, and flow meter. A
copy of the logs were submitted along with the upper monitor zone approval request letter,
submitted to the FDEP on March 21st, 2003. Reaming of the pilot hole began on Saturday
using a 22.5-inch diameter drill bit. Reaming continued through Sunday. By Monday, the
reamed hole was advanced to 1,252 feet bpl. A caliper log was subsequently performed to
confirm the reamed hole characteristics. On Tuesday, the 16-inch diameter intermediate
casing was installed to 1,250 feet bpl and pressure grouted in place. Two additional cement
stages were required to grout the casing to land surface. Grouting of the 16-inch diameter
casing was completed Thursday morning. The well remained undisturbed for the
remaining portion of the day to allow the cement to properly cure, before resuming pilot
hole drilling. No other drilling or testing activities were performed during this week’s
reporting period.

During next week’s reporting period, it is anticipated that a nominal 15-inch diameter pilot
hole will be advanced to +/- 1620 feet bpl. A nominal 12-inch diameter pilot hole will then
be advanced between 1,620 feet and 1,700 feet bpl. A full suite of static and dynamic
geophysical logs will then be conducted to evaluate the proposed upper and lower monitor
zones of DZMW-1. After FDEP approval, the 6-inch diameter FRP casing will be installed to
+/-1,630 feet bpl.

No salt was used to kill the monitor well this reporting period.



MEMORANDUM >
CHZMHILL

TO: Mike Liggins/BSU Ron Reese/USGS

Jack Myers/FDEP Bill Beddow/CH2M HILL

Joe Haberfeld /FDEP Don Klose/ CH2M HILL

Nancy Marsh/USEPA Gary Giordano/CH2M HILL

Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL

DATE: April 4, 2003

SUBJECT:  Weekly Summary No. 28
March 28 to April 3, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log : Dual Zone Monitor Well (DZMW-1)

On Friday, March 28%, the 14.75-inch diameter pilot hole was advanced between 1,246 feet
and 1,620 feet below pad level (bpl). The next day, the pilot hole was advanced to 1,700 feet
bpl, the total depth of the well. No drilling or testing activities were performed on Monday.
On Tuesday, the pilot hole was geophysically logged between 1,250 feet and 1,700 feet bpl.
Static logs performed include X-Y caliper, natural gamma, dual induction, spontaneous
potential, sonic porosity/variable density, fluid temperature, fluid conductivity, and flow
meter. Dynamic logs include fluid temperature, fluid conductivity, and flow meter. A
borehole video was attempted on Tuesday after pumping the well for 24 hours. However,
the high turbidity of the formation water prevented an acceptable video log from being
performed. No drilling or testing activities were performed on Wednesday or Thursday as
the Contractor was on standby for FDEP approval of the DZMW-1 lower monitor zone.

During next week’s reporting period, it is anticipated that the 6-inch diameter FRP casing
will be installed to 1,630 feet bpl and cemented up to +/- 1,350 feet bpl, pending FDEP
approval. Background water samples will be collected from both upper and lower monitor
zones after well development activities are complete.

No salt was used to kill the monitor well this reporting period.

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



MEMORANDUM ‘
CH2ZMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/ CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby/CH2M HILL
DATE: April 11, 2003

SUBJECT:  Weekly Summary No. 29
April 4 to April 10, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log : Dual Zone Monitor Well (DZMW-1)

Installation of the 6-inch diameter FRP casing began on Friday, April 4%, and continued
through Saturday, April 5%. The FRP was seated to 1,630 feet below pad level (bpl) and
cemented in place. Cementing operations continued through Tuesday. On Wednesday, the
final stage of annular cement was tagged at 1,351 feet bpl. Both the upper and lower
monitor zones (1,250 feet to 1,350 feet bpl and 1,630 feet to 1,700 feet bpl, respectively) were
then pump developed in preparation of background water sampling. Pump development
continued through the last day of this reporting period.

It is anticipated that background water samples will be collected from both monitor zones
early next week. The 6-inch diameter FRP casing will then be pressure tested at 50 psi for a
period of 60 minutes. Geophysical logs of the completed well will be performed shortly
thereafter. '

No salt was used to kill the monitor well this reporting period.

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



MEMORANDUM B
CH2NMHILL
TO: Mike Liggins/BSU Ron Reese/USGS
Jack Myers/FDEP Bill Beddow/CH2M HILL
Joe Haberfeld /FDEP Don Klose/CH2M HILL
Nancy Marsh/USEPA Gary Giordano/CH2M HILL
Steve Anderson/SFWMD Kevin Greuel/YBI
FROM: Dan Jablonski and Mike Weatherby /CH2M HILL
DATE: April 21, 2003

SUBJECT:  Weekly Summary No. 30
April 11 to April 17, 2003

PROJECT:  Bonita Springs Utilities RO Deep Injection Well System
FDEP UIC Permit Number 43980-010-UC

Summary of Engineer's/Driller's Log : Dual Zone Monitor Well (DZMW-1)

On Friday, April 11%, the 6-inch diameter fiberglass reinforced plastic (FRP) casing was
internally pressure tested at a starting pressure of 51.00 pounds per square inch (psi). A
pressure loss of 0.75 psi was reported at the end of the 1-hour test, which is within FDEP’s
limit of +/- 5-percent (or +/- 2.55 psi) over 1 hour. Saturday and Sunday were spent air
developing the upper and lower monitor zones. On Monday, background water samples
were collected from both upper and lower monitor zones. The Contractor spent Tuesday
through Wednesday developing the lower monitor zone and conducting geophysical logs.
Logs performed include X-Y caliper, gamma ray, and borehole video. Copies of the logs
and borehole video will be provided with the final well completion report. No drilling or
testing activities were performed on Thursday as the Contractor began demobilizing from
the monitor well site.

Subsequent weekly summary reports will not be submitted to the FDEP as the injection well
and dual zone monitor well are deemed substantially complete.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Pad Monitor Well Water Quality
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APPENDIX D.1.1

90-Inch Diameter Steel Casing
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APPENDIX D.1.2

38-Inch Diameter Steel Casing
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APPENDIX D.1.3

30-Inch Diameter Steel Casing
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CuSTONER Fiox-ve Diameter _ Wall Grade - Meat Number } |
AP]5L.Jﬂ“wnmem 42ndEd - . I 375 BLXQitPSLJ ' 5G8017 B
- Hyd ratest Results - Physical estmq Resuits Comments
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szroteot Results thsmal Testmg Results Comments
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élunuauun-'/. ‘ Base Metal E’.O ’
C widlh GE?\ N
1.497 l~OF
W)
Chemical Analysis Results _
Ysab . C: Jan; S W1 Si;_I- Cu N (% d No: Ak N: Ii Nb: | C.E.
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12

01L&/ DN

200212 '1J9

WAGE:E
Tve Xvd L0:0T 3L 20/€0/2T

YA
v

<O

ONI SHIH1Oo¥E 1SINDONI0A

4

6

£ooQ)



, (
( -

' CUSTOMER PICK-UP

1

g‘/ ates ’b,m |

Metallurgical and Pipe Test Report Page 1 of 3
Supplemantal Testing Results
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APPENDIX D.1.4

20-Inch Diameter Steel Casing
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Huta SWIADECTWO ODBIORU No 1138/EXP/R/02
B +BATORY” S.A. . ) .
UL. Dyrekeyjna 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
41-506 Chorzéw _ ABNAHMEPRUFZEUGNIS CEPTHOHKAT
POLAND . acc.to EN 10204/3.1.B
) - Inr noomy/
Zamawiajacy STALEXPORT S.A. - KATOWICE \
Le client-Ordered by-Besteller-3axasuux *,
Adres wysylkowy

.. \\
Adresse-Address-Versandad -AfpEc NOAYHATENA :

, 3.
Nr i data zaméwienia klienta Nr zlecenia ~Nr awizu ) Nrwagonu
No ct date s commande Ordre No Avis No Wigen No
Order No and date Manuf. Order No Advice No 3  CitNo
No und Datum der Bestellung Auftrag No Versandanzeige No . Wagon Ne
Ng # 4Hcno 3aK832 Ng Hapsia Ng sysemenus X No sardta
ﬁ" \: "«’
. 4 X e
PL/271936361/22/1041 4228533/02 . Y \,
1?' £ “'\.
A L
Wyszczegblnienie zambwienia: Y4
Specyfication de la commande-Order Specification-Spizifikation der Bestellung-Creunduxauus 3axasa N\ ‘,é_
Przedmiiot i wykonanie 2 N =S
(stan obr, Termicz.,mech. Itp.) R * :
L’objet et 1’6}(&\1@'0“ ‘(tra.itemem thermique et Wymlar lub rysunek | » Marka M Wytop Sztuk | - mb.
. Vusinage) . Dimensions oudessin | ‘Marque [\ oguee Pidoes &
Ttem and specification (Heat and mechanical Dirnesions or drawing Steel type A Picces | (c.mir) Kg
treatment etc.) Abgmessung arder Zeichnung Marke \ Astich Stack o b
Gagenstand und AusfGhrung (therm und mechan. Pamep vepreK Mapxa I w ¢. mir. (kg)
Bearbeitung usw.) ] ) 2BK8 TYX .M. e
TIpeaMET H HCNOHEHHE (COCTORKME TepM. - : : N ke : noc. M
| #mexanofpalb.unp) . . \ A :
Seamless steel pipes ace.to 20" x 0,506" B/ C/Xégf‘ 818592 \/ 8 322,4 |33607
ASTM - A106/A 53/99/ G 33;3 14’4 by AN (98,27) |(15244)
| ASME sA 106/01/ SA 53/98. - N\ Y
-t Diameter tolerances +/- 1%. (10,9"(“ 341m) 5| %
Bevelled ends Acc to API-SL kY j ;'7?
Outside surface double lacquered. A <y 55.9‘7 ‘
i 3 l :
\ & :

Kontrole techniczng pow\yiszego zam‘é:wienia przeprowadzil Oddzial Techniczne] Kontroli. Wyniki badas
podano niZej. & 3 :

Le controle techniquc de 1a été exdcutepar le Service ¢¢Controle. Les resultats des essais sont indiqués ci-aprés.

The technical investigation of this orderhas been exeduted by the Works Contral. Results of tests are as follows.

Die technische Priifimg obiger Bestellung'wurde von der Fabrikationskontrolle durchgefithrt. Dic Ergebnisse der Proben sind nachstehend angefuhre,
Texnuecxull KOHTPOAD BHIUEYTOMARYTOrD 3aKa3a npow3sen Oraen Texuuueckoro KOHTPOAR, PEIynsTar HCNLITARUA IPCACTARICH HIMC.

1. SKLAD CHEMICZNY - ANALYSE CHIMIQUE - CHEMICAL COMPOSITION - CHEMISCHE ZUSAMMENSETZUNG
XUMUUECKHH COCTAB » &

Wyto rd}
hytop A
A;{sc;;h C Mn Si P S Cr Ni © Cu
[naska
818592 0,20 0,71 0,30 0,024 0,013 0,19 0,09 0,17
Mo v Al Ti Nb Ce
0,05 0,00 0,062 | 0,003 0,0000 0,38 l

A4 ERLL N 1414 °QaYA WiC7:0 7007

T7 AN



2. BADANIA MECHANICZNE ~ ESSAIS MECANIQUES —- MECHANICAL TESTS ~ MECHANISCHE UNTERSUCH.UNGEN
MEXAHHYECKME MCIBITAHUA

Nr wytopu
lub préby
Ng:;mx:“ Stan obrébki | Re Rm A" Z U Twardosé
Heat No Ter micznej H‘ig;: .
Or. Tests No T"‘gg‘:‘:g}mg"" psi psi % Yo Hirte
ode,;t;srggz No | Therm. Besrbeitung (MPa) | (MPa) Trepaocrs
Ng nnasxu Topmuy. ofpafiorxa
Ay npofe
818592/14975 Bx;:gﬁ?u},:l:‘ 45252 | 78465 |- 364
* | 228RePipestn | G12) | (541)
accordance to
NACE MR 01-75
Test transferse
Type E

2. BADANIA TECHNOLOGICZNE - ESSAIS TECHNOLOGIQUES - TECHNOLOGICAL TESTS ~ TECHNOLOGISCHE

PROFUNGEN
Flattening test - positive resulis

4. BADANIA METALOGRAFICZNE - ESSAIS METALLOGRAPHIQUES ~ METALLOGRAPHIC TESTS - METALLOGRAPHISCHE
UNTERSUCHUNGEN ~ METAJIIOrPAGUHECKUE ucmmum

5. INNE BADANIA - AUTRES ESSAIS - OTHER TESTS ~ ANDERE UNTERSUCHUNGEN - IPYTHE HCITRITAHMSA

Each pipes hydrostatically tested by pressure 1890 psi - positive results time S5

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

Powlerzehnie | wymiary zbadano w 100% - Surface et dimensions ont éte controlés et 100% - Surfuce and dimensions tested at 100%
| Oberfliche und Abmessungen_gepriift zu 100% « Hapyxusth ocMotp ¥ nposepxa wamepssaft npokssencau 8 100%

Material oznaczono-La material est marqué - Material marked — Das Material wurde bezeichnet - Marepuan obosuauen

Mill's symbol , Seamless. Acc.to APIS L/ B /X42/ PSL 1/ A106//B/ Cf AS3/B/ 5 A106/B/C/SA53/B.
Size in inches. Heat mumber.

Q’\

Pt
:.‘\':) o]

Na podstawie wyZe] przeprowadzonych préb material Zwolniono - Sur la base des essais si-dessus le material est délivré

According to the carried out tests the material released - Untersuchungen wurde das Material freigegeben - Ha ocroBauun syWEHMEHOBRHNLIX
| HMenpmanull niKey roausiM.

Kontrola Jakodei Dyrekeja Huty
Contréle de Fabrication Direction de I'Usine
Control of Manufacture Works Managermnent
Fabrikationskontrolle Hétten - Direktion
Texnuycckul koHTpons Eoas ey s, 3axona

. ‘\4——»' T \-‘4
-, .

T HEML

dn, 02.07. 2002 r.
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.

Huta SWIADECTWO ODBIORU No 1046/EXP/R/02
@ »wBATORY” §.A.
) UL. Dyrekeyjna 6 CERTYFICAT DE RECEPTION "INSPECTION CERTIFICATE
41-506 Chorzéw AB‘IAIMPRﬁFZEUGNIS CEPTHOHKAT
POLAND acc.to EN 10204/3.1.B
for normy/
Zamawlajacy STALEXPORT S.A. - KATOWICE
Le client-Ordered by-Bastelles-3axasunx ) \
Adres wysylkowy \
Adresse-Address-Versandadreesse-Anpec moayyarend DY .
Nr i data zamdwienia klienta Nr zlecenia Nr awizu Nr wagonu
No et date la commande Ordre No Avis No' \ngcn No
Order No and date Manuf, Order No Advice No v “er No
No und Datum der Bestellung Aufirag No Versandanzeige No - n No
Ng ¢ uneno 3axasa Ng Hapazs Ng waseuenun N No arons
. \
PL/271936361/22/1041 4228533/02 . ' \
- A
Wyszczegblnienie zZamdwienia: v ¥ £
Specyfication de I8 commande-Order Specification-Spizifikation der Bestellung-Creunduxanux :mca:x\a g
Przedmiot i wykonanie ' Q N - -
(stan obr. Termicz.,mech. Itp.) 2 N
L*abjet et I"execution (traitement thermique ot | Wymiar lub rysunek Maika\ | p |Sztuk{ mb.
* T'usinage) Dimensions ou dessin - Marque Clulée Pidces Y
Ttem and specification (Heat and mechanical Dimesions or drawing teel type N A P} e ) Kg
Garenstand und ::a{%?\mt ?(:ﬂ)sc 4 erech Abmessung order Zeichnung arke Absctaich Sx&c:; f: . (‘I(b)
Aetil Ut siinmun T UnG mecnarn, - *
¥ Bearbeitung usw.) Paamep sepren Mapka | MTraska ryx 1. M. k;!_
~ (lpenmer 1 uenonuenue (COCTORRKS TEPM. . - H . TO. M
% Mexanabpab. mnp.) i N
Seamless stsecl gga /acc.tc ' 20“ X o soo"\ BICI xg 818561 \/ 9 348,6 |36332
APISL-PSLI 16480
ASTM - A106/A 53/99/ G 0832 Iiz f’:{m) (106,24) | (16480)
ASME SA 106/01/ SA 53/98. \-
Diameter tolerances +- 1%, (10 97 - 13,41 m)
Bevelled ends Acc .to APL- 5L \ j
Qutside surface double lacquered. ‘\' : \\
W%
) x
. g \

AN

Kontrole techniczng powyiszego zan
podano nilef. 4

Le controle technique de 18\té exdeute par lc Servicgdle Controle. Les resultats des essais sont indiqués ci-aprés.

The technical investigation of this ordés has been extouted by the Works Control. Results of tests are as follows.

Die technische Prafung obigeABestellung wurde von der Fabrikationskontrolle durchgefithrt. Dic Ergebnisse der Proben sind nachstchend angefUhrt.
Texuuueckutt KoHpoAs sau:?nmxyr%&; axasa nponssest Otnen Texauyeckoro Kortpona, PesynsTat nenbimanua npefCTARNCH KIDKE,

1 SKLAD CHEMICZNY ALYSE CHIMIQUE - CHEMICAL COMPOSITION - CHEMISCHE ZUSAMMENSETZUNG
XYUMPAYECKHH COCTABR™

dwienia przeprowadzil Oddzial Techniczne} Kontroll. Wyniki badafi

Wytop ..NT; [

Coutée “pith

Heat

Abstih c Mn St P S Cr Ni Cu

{lnaexa

818361 0,18 0,97 0,35 0,016 0,008 0,13 ‘ 0,13 0,22
Mo v Al Tt Nb Ce
0,06 0,00 0,035 0,003 0,0000 0,40
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2. BADANIA MECHANICZNE ESSAIS MECANIQUES - MECHANICAL TESTS - MECHAMSCHF, UNTERSUCKUNGEN
MEXAHWYECKHE HCHLITAHUA

Nr wytopu

lub préby

Nodolicoulteou | Stanobrébki | Re | Rm | A2" z U Twardosé
Hmo Termime} ‘ Dureté
ot | g | g | %% e
Ode':‘?,g;z No | Therm. Bearbeitung (MPa) | (MPa) Taepaocts
Ng rinasxs Tepuun, afpadorxa

. ANy npabut

Hardnes Isn't .
818561/13466 !;lgb:?m: 51633 | 80351 38,2

22 HRePipestn | (356) | (554)
sccordance to .
NACE MR 0175
Test transferse
Type E

I

2. B%Dm% TECHNOLOGICZNE ~ ESSAIS TECHNOLOGIQUES ~ TECHNOLOGICALTESTS TECHNOLOGISCHE
PR G

Flattening test - positive results

4, BADANIA METALOGRAFICZNE ~ ESSAIS METALLOGRAPHIQUES - METALLOGRAPHIC TESTS - METALLOGRAPHISCHE
UNTERSUCHUNGEN -~ METAJJIOTPAOHUECKHE HCTIBITAHHA

5. INNE BADANIA - AUTRES ESSAIS - OTHER TESTS ~ ANDERE UNTERSUCHUNGEN - fIPYTUE HCTIBITAHWS

Each pipes hydrostatically tested by pressure 1890 psi - positive results “time S

.6. TUWAGI DODATKOWE - ADDITIONAL REMARKS - AUTRESOBSERVATIONS ~ ANDERE BEMERUNGEN:

Powlerzchni¢ { wymiary zbadano w 100% - Surface et dimeasions ont éte controlés et 100% - Surface and dimensions tested 2t 100%
Qberflache und Abm gen gepriift zu 100% - Hapysetl ocMoTp ¥ nipoaepks wiMepeunft npousseneun s 100% S
Material oznaczono -1z material est marqué—~Materisl merked — Das Material warde bezeichnet — Matepuan ofosuanes

Mill's symbol . Seamless. Acc.to APIS L/ B /XA2/PSL 1/ A106/ /B/ C/-AS3/B/ S A1061 B/C/SAS3 IB.
Size in inches. Heat number.

Na podstawie wyie} przeprowadzonych préb material zwolniono - Sur la base des essais si-dessus le material est déliveé
According to the carried out tests the material released ~ Untersuchungen wurde das Material freigegeben ~ Ha octOsBHHH BYMGHMCHOBRBHBIX
Uenmtasutl mpHIHAH TOAHBIM.

Kontrola JakoSei : Dyrekeja Huty
Contréle d¢ Fabrication Directlon de I'Usine
Control of Manufacture Works Management
Fabrikationskontrolle - Hiiten « Direktion . .
| Texupecknl xouTpoms . Rupexuns 3mzoga _ .
KISBEOWNIR - S -
ODBILROVY c MICZNYCH LIS S|
F‘@M@"L dn. 1806, 2002 r.

¢Lod eviboN 1414 'S0YA WALTG  70NT 17 anw



Buta SWIADECTWO ODBIORU No 1047/EXP/R/02
{BI‘

BATORY” S.A. .
’(’jL'pymk;yjm 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
41-506 Chorzéw ABNABMEPRUFZEUGNIS ~ CEPTHOUKAT _
FOLAND acc.to EN 10204/3.1.B
for normy/
Zamawiajacy STALEXPORT S.A. - KATOWICE \
Le client-Ordered by-Besteller-Jaxasunx : \
Adres wysytkowy \
Adressc-Address-Vcrsan.dadTm_s_s_e_;?.__upcc fofyuaTent ‘ v Py
Nr i data zam6wienia klienta Nr zlecenia Nr awizu .. Nx wagonu
No et date 1a commande Ordre No Avis No : agen No
Order No and date Manuf. Order No Adyice No + r No
No und Datum der Bestellung Aufirag No Versandanzeige No ‘Wagaqn No
No H YHCNo Jakaa No Hapaaa Ng s3pemienns ™ " No narona
PL/271936361/22/1041 4228533/02 } \
. ] \
| _ 2
Wyszezegbinlenie zamdbwienia: A : s Y 4
Specyfication de la commande-Order Specification-Spizifikation der Eutellung-Cncungmmmms\ g
Przedmiot i wykonanie ] 3 -
(stan obr. Termicz.,mech. Itp.) )
L'objet et Pexecution (rsitement thermique et | Wymiar lub rysunek } Marka op |Sztuk| mb
Uusinege) . Dimensions oudessin ¥ \ Marque Coide Pléces e .
[tert and specification (Heat and mechanical Dimesions or drawing ¢ lope [\ " Pice © me Kg
Ga tand und :::i%nhx:\cczd)t und mechan. Abmiessung order Zeichnung srke ' bstich Slw:; f: mtr.) b
ension G U . .
2 Bcar’ocxtungsusw ; Paimep uepreK xa Mnasxa Wryk LM ﬁ)
Tlpeamer 1 WenoAKeHue (COCTORHHE TTPM. - : - . nor. M
W Mexano6pas. u nn.) ) - \ AN
i;s}rzglfs 5?5’15’5383 /acc&o 20" x 0,500" \ B/C/ Xf 818551 \/ 7 2710 |28243
- LAY 28
ASTM - A106/A 53/99/ 608;; 1?“{7 ;nm) \\ (82,59) | (12811)
ASME SA 106/01/SA 5398, -44ft \ s
Diameter tolerances +/- 1%. (199é -13,41'm) )
Bevelled ends Acc.to AP1-SL . 1
Qutside surface double lacquered. RN
N \\ -
, "u \
v N\
kg
t ; |

Kontro!q techmcznq pOWyzszego zaxﬁéwxenia przeprowadzﬂ Oddzial Technicznej Kontroli. Wyniki badaf
podano niZej. &

Le controle technique de 1a &6 exécute. par le Servicyde Contmle Les vcsultm des essais sont mdiqu&s ci-aprés.

The techmical mvestigation o}xthxs orderdas been exccuted by the Works Control.- Results of tests are as follows. -,

Die techmische Prafing obiget Ecstelhm wurde vor der Fabrikationskontrolle durchgefihet, Die Ergebnisse der Proben sind nachstchend angefihn.
Texurueckull Korpons wmeynouxxym o 3axaaa nponssen Otaen Texuueckoro Koutpons. PesynsTar HCRLITAKAS NPEACTABALH HDKE,

1. SKLAD CHENHCZN& ANALYSE CHIMIQUE - CHEMICAL COMPOSITION - CHEMISCHE ZUSAMMENSETZUNG
XUMHUECKHH COCTAB

Wytop .
Coulée ’
o c ‘Mn si P S Cr Ni Cu
[lnaaka
818551 0,18 0,96 0,34 0,019 0,009 0,06 6,07 0,16

Mo Y Al Ti Nb Ce

0,02 0,00 0,040 0,003 | 0,0000 0,36

I |

EL 4 EpLLON

JAT74°QCYA WIC7:0  TAA7 17
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2. BADANIA MECHANICZNE - ESSAIS MECANIQUES ~ MECHANICAL TESTS - MECHANISCHE UNTERSUCAUNGEN ]
MEXAHWYECKHE HCITLITAHHA

Nr wytopu
lub préby _
‘No de,la couléeou | Stan obrébki Re Rm A 7 U Twardosé
De 'eprouvette .
Heat No Termicznej Dureté
Or. Tasts No Traitement thermique psi psi A % Hardness
Abstich Heat treatement . Hirte
Oder Probe No Therm, Bearbeitung (MPa) | (MP3) Tacpaocrs
No nnasku Tepmun, o6padoTa .
uny ool

- : Hardues lsn't
818551/13476 i;l;h‘:‘;'m:‘;‘ 51343 | 78320 43,9

22 HRoPipestn | (354) | (540)
accordance to
NACE MR 01-75
Test transferse
Type E

2. BADANIA TECBNOLOGICZNE - ESSAIS TECHNOLOGIQUES ~ TECHNOLOGICAL TESTS ~ TECHNOLOGISCHE
PRUFUNGEN .

Flattening test - positive resulfs

4. BADANIA METALOGRAFICZNE - ESSAIS METALLOGRAPHIQUES -

g METALLOGRAPHIC TESTS - METALLOGRAPHISCHE
UNTERSUCHUNGEN ~ METAJUIOTPAOHUECKHE HCIBITAHNSA - : : -

5.INNE BADANIA-AUI'RES ESSAIS - OTHER TESTS ~ ANDERE UNTERSUCHUNGEN - IPYTHE HCITBITAHHS
Each pipes hydrostatically tested by pressure 1890 psi - positive results time §s

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

Powlerzehnie 1 wymiary zbadano w 100% - Surface et cimensions ont éic controlés et100% - Surface snd dimensions tested at 100%
Oberfliche und Abmessungen gepriift zu 100% - HapyxHsill ocMotp ¥ niposepxs xamepeuuit ripomasezens 3 100%

Material oznaczons - La material est marqué -~ Material marked - Das Material wurde beaeichnet~ Marcpran oGoznadcu

Mill's symbol . Seamless. Ace.to APISL/B/X42/ PSL 1/A106//B/ C/ AS3/B/S A106/B/C/SAS3/B. ;) ; ka

Size in inches. Heat number.

Y

Na podstawie wyZej przeprowadzonych préb material zwolniono - Sur la base des essais si-dessus le materizl est délivré

According ta the caried out tests the material released — Untersuchungen wurde des Material freigegeben ~ Ha ocxosamuy symienmenonanien
Honurauuil NpHIHAH TORHLIM,

Kontrola Jakodcei Dyrekeja Huty
Contrdle de Fabrication : Dircetion de I'Using
Control of Manufacture Works Management

Fabrikationskontrolle . Hétten - Direlaion
Texuudeckull KOHTPONS . [upexuus 3asona

P . . ldn. 1806 2002 r

puod ERLLON ERAIRY

]
e
<1Z
-
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| Huta $WIADECTWO ODBIORU No 1048/EXP/R/02

»BATORY” §.A.
UL. Dyrekeyinz 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
41506 Chorzow ABNAHMEPRUFZEUGNIS  CEPTU®MKAT
POLAND acc.to EN 10204/3.1.B
' ot normy/
Zamawiajacy STALEXPORT S.A. ~ KATOWICE
Le client-Ordered by-Besteller-Jaxazuux \
Adres wysylkowy : ' N
Adresse-Address-Versandadreesse-Anpec nonysarens Y
Nr i data zam6wienia klienta Nr zlecenia - Nr awizu Nr wagonu
No et date 12 commande Ordre No Avis No agen No
Order No and date Manuf, Crder No Advice No 4 éar No
No und Datum der Bestellung Aufirag No Versandanzeige No Wagon No
Mo # ¥HENO JaKATA No Hapaaa _Ng HaBetieHKS \ . No nmua
PL/271936361/22/1041 4228533/02 .
Wyszczegélnienie zaméwienia: . Y 4
Specyfication de la commande-Order Specification-Spizifikation der Bestellung-Creundukaums 3axaaa\
‘ Przedmiot i wykonanie . K \ i
(stan obr. Termicz.,mech. Itp.) . .
L'objet et I'execution _(!nitcmmt thermique et Wymiar lub rysunek } Marka \ w op Sztul m'b
. Vusinage) . . Dimensions ou dessin ¥\ Marque Codiée Pidces 8
ltem and specification (Heat and mechanical Dimesions or drawing Steel type pr A Pieces | (c.mtr) Kg
5 g :cag?‘;m“; ctz{})‘ et Abmessung order Zeichnung \jzrkc \ Fhstich stack | comy !ch
SZeNSIANG un: U3l CT URG Mechan. . N .
genstand Bearbcxmngsusw) Paomep yepTex Mapica [Tnasks Wy M, (Kg)
ﬂpmucr H HCHONHEHHE (COCTORHME TePM. . - Ny \ mor. M
H umﬁoﬁgﬁ nwnp) \4 AN
SACPBF;IIG.SS ;gxilx?z‘g?oxmm 20" 10 S{ﬁ)" \ BICIX 818559 \/ 8 333,59 34304
- 1578
ASTM - A106/A 5399/ (5083; li‘z f‘t’“{") N Q01,77 | (15787
ASME SA 106/01/ SA 53/98. \
Diameter tolerances +/- 1%. (10,97 - 13,41 m )
Bevelled ends Acc.to API-SL .J) :
Outside surface double lacquered. . \ . i
' N >
. L ’\3

Kontrole techmcznq po\xyiszego zaniﬁwienia yrzeprowadzﬂ Oddzial Technicznej Kontrol: Wyniki badai
podano niZej.

Lz controle technique de L&xé cxécu&.pzr le Servicegie Contole. Les resultats des essais sont mdtqué: cx-aprés

The technical investigation of\?;s arderhas been exccuted by the Works Control, Results of tests are as follows.

Die technische Pritfung obiger cstellung wurde von der Fabrikationskontrolle durchgefiihet. Die Ergebnisse der Proben sind nachstehend angefubrt,
Texuuueckuit KOKTPORS BHUIEYTIOMAHYFOL 0 JAKEIR (POHIBEA Otaen Texmieckoro KoHTpoas. PeoyneTat HOMBITAHUR HPEACTABICH HIKE,

1. SKLAD CHEMICZNY - A}XALYSE CHIMIQUE ~ CHEMICAL COMPOSITION - CHEMISCHE ZUSAMMENSETZUNG
XUMHUECKUH COCTAB

Wytop ‘:,Té’

Coulée o

oM E e i P S Cr Ni Cu

{Inasxa

818559 0,18 0,96 0,35 0,012 0,006 0,16 A 0,20 0,18
Mo A\ Al Ti Nb Ce
0,04 0,00 0,035 0,003 40,0000 0,41

| B
4 EvLLON T4T4 ey WiK7'0  7AAT o
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2. BADANIA MECHANICZNE - ESSAIS MECANIQUES - MECHANICAL TESTS ~ MECHANISCHE UNTERSUCHUNGEN
MEXAHUYECKHE UCTBITAHHSA

Nr wytopu :
lub préby |
Ng:;;g’:v‘:‘ ou | Stan obrébki Re Rm | A2" | Z U Twardosé
Heat No Termicznej Dureté
Or. Tests No | Traitement thermique psi pst % o Hardness
Abstich Heat treaternent Hirte
Oder Prabe No Therm. Bearbeitung (MPa) (MP 3) :I'Mpnom
Mo nagsxy Tepund. oGpalorka : .
wny npofiet : . ;

¢ _ Hardnes Isn’
818559/13486 };‘gh"e‘;" h: n‘ 52359 | 82671 43,9

22 HRePpestn | (361) | (570)
accordance to
NACE MR 01.75%
Test transferse
Type E

2. BADANIA TECHNOLOGICZNE - ESSAIS TECHNOLOGIQUES ~ T“CHNOLDGICALTESTS r&cmox.ocxscas*
PRUFUNGEN |

H

\Flattening test ~ positive results

4. BADANIA METALOGRAFICZNE - ESSAIS METALLOGRAPHIQUES ~ METALLOGRAPHIC TESTS - ME’I‘ALLOGRAPHISCHE
UNTERSUCHUNGEN — METAJUIOTPADIYECKUE HCTIBITANMS

5, INNE BADANIA - AUTRES ESSAIS ~ OTHER TESTS ~ ANDERE UNTERSUCHUNGEN ~ JIPYTHE HCIIBITAHUA i

Each pipes hydrostatically tested by pressure 1890 psi - positive results time 55

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

Powierzchnie i wymlary zbadano w 100% - Surface et dimensions ont éte controlés et 100% - Surface and dimensions tested at 100%
Oberfliche und Abmessungen gepriift zu 100% - Hapykust ocMoTp M nposepka MimepéHuit npoussesens 3 100%

-

Material oznaczono-~La material est marqué~ Material marked ~ Das Material wurde bezeichnet - Marepuas ofoanaves ;';i-‘“
Mill's symbol . Seamless. Acc.to APISL/B/X42/ PSL 1/A106/ /B! C/ A53/B/S A106/B/C/SA53/B., ' -3{)
Size in inches, Heat number, 3

Na podstawie wyie] przeprowadzonych préb material zwolmono Sur Ta base des essais si-dessus le material est] délivrs

According to the carried out tests the material released - Untersuchungen wurde das Material freigegeben — Ha ocrodannu aymexucaommx
Hernerransft npHIHaH rOARBIM,

Kontrola Jakosci Dyrekeja Huty -
Contréle de Fabrication Direction de I'Usine H
Control of Manuficture Works Manggement

Fabrikationskontroile Hutten - Direktion
Texuyqeckul XOKTPOAS ,U@pcxuux 3asotu

EIdrROwWNIR
oD IOR W PECHHRICZNY CH
' S L T dn. 1806, 2002 r. .
[ ROCH LIGOR A
A R ZR 3

IR N Win7 o 7Ap7
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A

Huta SWIADECTWO ODBIORU No 1137/EXP/R/02
(‘B) +BATORY” S.A,

UL. Dyrekeyjna 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
41-506 Chorzéw ABNAHMEPRUFZEUGNIS  CEPTHOUKAT
POLAND ace.to EN 10204/3.1.B
-__Inr normy/
Zamawiajgcy STALEXPORT S.A. - KATOWICE .

Le clisnt-Ordered by-Besteiler-3agazaux

Adres wysylkowy

Adresse-Address-Versandadreesse-Antpec noayyarens

Nr i data zaméwienia klienta Nr zlecenia Nr awizu Nr wagonu
No et date 1a commande Ordre No Avis No Wagen No
Order No and date Manut. Order No Advice No ¥ Car No
No und Datum der Bestellung Auftrag No Versandanzeige No Wagon No
Ng # 4#cio 3ax8Ia No Hapaaa Ng Hisetenns \ No saroua
PL/271936361/22/1041 4228533/02
| Wyszezegbinlenle zaméwienta: “
Specyfication de |a commande-Order Specification-Spizifikation der Bestellung-Creuuduxauvs sakasa',
Przedmiot 1 wykonanle (
(stan obr. Termicz.,mech. Itp.)
L'objet et I'exccution ‘(mitemcm thermigue et | Wymiar lub rysunek \ Mgrkg\ mb
‘T'usinage) . Dimensions oudessin 6 \ Marque Iy ) ,
Item and specification (Heat and mechanical Dimesions or drawing ¥ |  ‘Steel type . g
Cagenstond und AueThmang Chesms und mechan, | AT Spmg der Zechnung | arke Gosien | Swck | e &)
genstand und Ausflihrung nd mechan, P uepte: : « TTWT- g
" Bearbeitung usw.) P Hepren M{pxa k Tlnaska Wity LM Pt
TipeameT u HCnONHERUE (COCTORNHE TEpM. o : L N E . for. M
% mexanofipal. unp) - ) N ) S )
Se;{?;lfs gtcf"‘gggso /ﬂCC-fO 20" x 0y 590" s |B/C/¥FAL 818694 \/ 9 376,7 (39261
APLSL-PS 08 114,81) | (17809
ASTM - A106/A 53/99/ G 16 1‘1;7 f‘f\m) X (14,81) | (17809)
ASME SA 106/01/ SA 53/98. . \ .
Diameter tolerances +/- 1%. a0; 97 13,41 m)s |
Bevelled ends Acc .to APT-5L : G
Qutside surface double lacquered. \ \. o’ &
Y AR
3 i
\|
\
1 \-,.
: }

Kontrolg techniczng powyiszego zaméwlema przeprowadzl] Oddzial Technicznej Kontroll, Wyniki badan
podano nizej.

\
Le controle technique dz 13 été exéclte par le Scmc;:‘éc Controle. Les resultats des essais sont indiqués cl-aprés.
“The technical mvestigation of this ocacr has been executed by the Works Control. Results of tests are as follows.
Die technische Profung obigés Bcswl\ung wurde von der Fabrikationskontrolle durchgefithrt. Die Ergebnisse der Proben sind nachstchend angefihrt.
Texunuecknit wontpons ammcynomnymro 3axaa nporssen Oraen Texunuccxoro Kowtpons. PE3ynsTaT HOMsiTRHIA NPEACTARNCH HIDKE.

1. SKLAD CHEMICZNY - ANALYSE CHIMIQUE - CHEMICAL COMPOSITION - CHEMISCHE ZUSAMMENSETZUNG
KVMMYECKUR COCTAR

Wytop
Coulée B .
A C Mn S P ) Cr Ni Cu
(naska
818694 0,18 0,9 0,37 0,017 0,008 0,16 0,12 4,26
Mo v Al Ti Nb Ce
0,06 0,00 0,034 0,003 0,0000 0,41
|
H A Eb“ O 24711 'QQ’H,\‘ WINC 7naAT7

7
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2. BADANIA MECHANICZNE - ESSAIS MECANIQUES ~ MECHANICAL TESTS ~ MECHANISCHE NEMUCHWGEN
MEXAHWMECKHE HCHBITAHHA

Nr wytopu
lub préby :
Nodelacouléeou | Stag obrébki Re Rm A2 V. U Twardosé
De I'eprouvette T N . Dureté
Heat Na : ermicane; . Hardness
Or. Tests No T"g::‘m;m?“ psi pst % Y% Harte
e Pt o | Therm. Bearbeitung | (VP3) | (MPa) : TacpaocTs
No nnsskd Tepuuy, ofpadorea
WM npolni
818694/14966 Hardnes lan't 52359 | 82236 39,4
Higher than 361 56
22 HRePpesin | (361) | (567)
accordance to
NACE MR 01-78
Test transferse
Type E

2. BADANIA TECHNOLOGICZNE - ESSAIS TECHNOLOGIQUES ~ TECHNOLOGICAL TESTS ~ TECHNOLOGISCHE
PRUFUNGEN !

Flattening test - positive results ‘

4, BADANIA METALOGRAFICZNE - ESSAIS METALLOGRAPHIQUES ~ METALLOGRAPHIC TESTS - METALLOGRAPHISCHE
UNTERSUCHUNGEN ~ METAJUTOTPAOHUYECKHE HCMBITAHKA

£ INNE BADANIJA ~AUTRES ESSAIS - OTHER TESTS ~ ANDERE UNTERSUCHUNGEN - JIPYTHE HCIIBITAHUA

Each plpes hydrostatically tested by pressure 1890 psf - positive results time 55

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

Powlerzchni¢ § wymiary zbadano w 100% - Surface et dimensions ont éte controlés et 100% - Surface and dimensiong tested at 100%
Oberfliche und Abmessunigen geprift zu 100% ~ Hapyxiseit_ocuotp: # niposepxa nmepenuit npowssenens: 8 100%

Material 0znaczono-La material est marqué — Material marked - Das Material wurde bezzichnet— Marcpuan ofoasauen .

T
r .

P 4
Size in inches, Heat number. A 1350

S

v

Mill's symbol .Seamless. Acc.to APIS L/ B /X42/ PSL.1/A106//B/ C/ AS3/B/S A106/B/C/8SA53/B, ’

Na podstawie wyzej przeprowadzonych peéb material zwolniono - Sur ta base des essais si-dessus le material est déliveé

According to the camied out tests the material released ~ Untersuchungen wurde das Material freigegeben - Ha 0CHOBAHHH BYWCHMCHOBEHHEIX
Honarranuil RpMIKaK rOAHLIM. :

Kontrola Jakaéci . Dyrekeja Huty *
Contréle de Fabrication Direction de 'Usine
Controf of Manufacture Works Management
Fahrikationskontrolle Hatten - Direksion
Texuuuecxult koHrpons : ___[Dstpexuns 3asona

' 39;. RIS IR
;
s dn. 01.07. 2002 v,
C"ﬂ‘ U ,..-v/

. <
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*

&,  Huta SWIADECTWO ODBIORU Np 1049/EXP/R/02 1
B #BATORY” S.A.
UL. Dyrekeyjna 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
41-508 Chorzsw ABNAEMEPRUFZEUGNIS ~ CEPTHOHKAT
POLAND ace.to EN 10204/3.1.8
/nrnonmy/
Zamawiajacy STALEXPORT S.A. - KATOWICE

Le client-Ordered by-Besteller-3axnsuux

Adres wysylkowy
Adresse-Address-Versandadreesse-Axnpec nonyy

arens
e ] %
Nr i data zamdwienia klienta Nr zlecenia Nr awizu
No et date 12 commande Ordre No Avis No
Order No and date Manuf, Order No Advice No
No und Datum der Bestellung Auftrag No Versandanzeige No
NQ ¥ Tucno 3skain No napam Ng sasetmenus
PL/271936361/22/1041 4228533/02

Wyszczegbinienie zamowienia:

Specyfication de la commande-Order Specification-Spizifikation der Bmcllung-(tncuﬁq;mtm .uxa:\a\

Przedmiot { wykonanie

(stan obr. Termicz.,mech. Itp.}
L’objet et Pexecution (traitement thcrm‘quc et

coltic Wymiar lub rysunek Marka \
V'usinage) Dimensions oudessin’ & \ Marque )
ftem and specification (Heat and mechmcax Dimesions or drawing ¢ teel type ) Kg
o and und :c:mnt;mtctzgl dmech Abmessung order Zeichnung’ arke - &b)
agens u U rung {therm und mecnan. Pasn M : g
Bearbeitung usw.) Aamep Heprex Mpra Ultyx s
TIpeamet # Horomuesie (COCTOAHME TEPM. = ’ nor. M
u Mcxmoégad W ap. ) - \ N
. . . L )
Scamless sicel pipes scc.to 20" x 0,590" \ Brcids2  |g18583 /|38 3243 |33801
APl 5L - PSL1/2000, . . . 15332
ASTM - A106/A 53/99/ (5033?241 g{‘) (98,84) | (15332)
ASME SA 106/01/ SA 53/98.

Diameter tolerances +/- 1%,
Bevelled ends acc.to API- 5L
Qutside surface double lacquered.

10\97 - 13,41
( a mz;

A\ S

Kontrole techmcznq powyiszego zamdwienia przeprowadzﬂ Oddzlal Techniczne§ Xontroli, Wymld badan
podanmo mizej. ¢ N )Y

Le controle wchn!que de 12, 4t cxécutc par le Serviggde Controle. Les resultats des essais sont indiqués ci-aprés,
The tachnical investigation 6f this ordé; has been execused by the Works Control, Results of tests are as follows,
Die technische Prifung cbxgcr\Bcstsﬂuﬁg wurde von der Fabrikstionskontrolle durchgsfbrt, Die Ergebnisse der Proben sind nachstehend angefihm.
TeXHuUECKHH KOHTPONTE aumc)’nouxuyrc‘ro 3axaa npouasea Oraen Texunueckoro KoHTpons, PE3yNeTar HCMBITAHUA NPSACTABNCK HIKE.

1. SKLAD CHEMICZNY - ANALYSE CHIMIQUE ~ CHEMICAL COMPOSITION ~ CHEMISCHE ZUSAMMENSETZUNG
KAMHYECKHA COCTAE  § -

“Wﬁm sf
Coulée B
Ay c Mn St Pl s Cr Ni Cu
[Inasxa
818583 0,18 0,96 0,38 0,013 0,006 0,14 0,08 0,19
Mo v Al Ti Nb Ce
0,03 0,00 0,032 0,005 0,0000 0,39
6} 4 EWLLON I414 00V WILC 0

7ART 17 anw



B

BADANIA MECHANICZNE ~ ESSAIS MECANIQUES ~ MECHANICAL TESTS - MECHANISCHE UNTERSUCHUNGEN
MEXAHAMECKHE WCTILITAHUA

Nr wytopu
Jub préby : |
Nodelacoultcou | Stanobrébki | Re | Rm | A2 Z S o 1 Twardosé
Hoat No Termicznej ~ Durcté
Or. Tests No Traitement thermique psi psi LA % Htggg:ss
Abstich Heat treatement . R o T
Oder Probe No Theren, Bearbeitung (MPa) | (MPa) ' BEPROCTS

Ng nnasxy Tepau, obpaborxa

#au apabut

818583/13496 u};i::;?t;ﬁ t 49458 | 80641 | 45,9
22 HRePpestn | (341) | (556)
secordance ta
NACE MR 01-78
Test transferse
Type E

2. BADANIA TECHNOLOGICZNE - ESSAIS TECHNOLOGIQUES ~ TECHNOLOGICAL TESTS - TECHNOLOGISCHE
PRUFUNGEN

b3

Flattening test - positive resuits

4. BADANIA METALOGRAFICZNE -~ ESSAIS METALLOGRAPHIQUES - METALLOGRAPH!CTESTS METALLOGRAPHISCHE
UNTERSUCHU’NGEN mmnorpmmscxpm HCOLITAHHS _ . ‘

5. INNE BADANIA - AUTRES ESSAIS—OTHER TESTS -- ANDERE UNTERSUCHUNGEN ~ APYIUE MCTIBITAHHR

Each pipes hydrostatically tested by pressure 1890 psl - positive results time 5

6. UWAGL DODATKOWE -~ ADDITIONAL REMARKS —~ AUTRESOBSERVATIONS - ANDERE BEMERUNGEN

Powierzchni¢ i wymiary zbadano w 100% - Surface ct dimensions ont étz controlés et 100% - Surface and dimensions tested at 100%
Oberfliche und Abmessungen geprilft 2u 100% - - Hapykistit 0CMOTD # nposepks MIMepeHui mpomasedes:-» 100%

Material oznaczono-La material est marqué - Material marked — Das Material wurde bezeichnet~ Mrrepran ofcauases

Mill's symbol . Seamless. Ace.to APISL/. B /X42/ PSL 1/ A106/ /B/ C/ A53/B/S A106/ B/ C/SAS3/B. -
Size in inches. Heat number. O

h I

Na podstawie wyte] przeprowadzonych préb material zwolniono -Sur Ia basc des essais sidessus le material est délivré
According to the carried out tests the material released ~ Untersuchungen wurde das Material freigegeben - Ha ocHosanuu wyimenMenonasisix

Vienpranafl apuaHan TORHEM.

" Kontrola Jakoel Dyrekeja Huty
Contréle de Fabrication Direction de I'Usine
Control of Manufecture Works Management
Fabrikationskontrolle ) Hitten - Direktion
Texuuueckull XoHTPOAL it ngexum Buona

A “J’ N X B '

oSI0 W HNI" “{Ch ot '

pOEC\.quQR : dn. 19.06. 2002 r, - J
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e Huta SWIADECTWO ODBIORU No 1287/EXP/R/02
BATORY” 8.A. .
(.B) ,L;L.-Dyrckcyjna § CERTYFICAT ~DE RECEPTION INSPECTION CERTIFICATE
; 41-506 Chorzéw ABNAHMEPRUFZEUGNIS CEPTHOQHKAT
POLAND acc.to EN 10204/3.1.B
— B Jar normy/
Zamawiajacy : STALEXPORT S.A. - KATOWICE . __—
Le client-Ordered by-Besteller-Jagasuik : .
| Adres wysylkowy N
| Adresse.Address-Versandad Agpec nafyuaTens e )
I Nr i data zaméwienia klienta Nr zlecenia ‘Nr awizu Nriwagonu
Na ¢t date la commande - " Ordre No - Avis No - Wagen No
Order No and date Manuf. Order No Advice No % Cardg
No und Datum der Bestellung Auftrag No Yersandanzeige No Wagon\Nc
Ng # 9ncno 3akaa Ng rapana No masemenun N Egnmna.
PL/271936361/22/1041 4228533/02 A "‘._

") Wyszezegblnienie zambwienia: "
Specyfication de la commande-Order Specification

-Spizifikation der Bestellung-Creunduxauns 3axaa -

Diameter tolerances +/- 1%.
Bevelled ends Ace .to API- 5L
Outside surface double lacquered.

i

|

-

.-""—""L) o

\ ey

(10,975 13,41m) *

Przedmiot i wykonanie g \
(stan obr. Termicz,mech, Itp.) : \ N
| L'objet et 'execytion (kaitement thermique et | Wymiar lub rysunek ‘Murkn \ Sztuk | mb. -
_ Vusinage) . Dimensions ou dessin & Marque Colé c} Pidees B .
ftem and specification (Heat and mechanical Dimesions or drawing o Stcel type Hoat Pieses | ¢ ~tr) Kg
Gagerstand und Auelhmat ﬂgtg 4 rmechan, | AT ung order Zeichnung Marke Abs:ch Stk | o N
agenstand und AusfGhrung (therm und mechan. P T . Tor. g
Beacbeitung usw.) AP PO Mapk‘?\ fmamcn Uhyx 1. M. <
Tlpeaset  senonueHne: (COCTORKAE TEpM, - . Y 2 Hor. M
# mexanabpub. v ap.) N AN
| Seamless ;t;ﬁ!lgggz, ace.to 20" x 0, 500" [B/CIX42,7 | 818766 V7 284,6 |29663
) 08 > 2 13455
ASTM - AL06/A 53/99/ S 83; 12; f’tnm)._ (86,74) | (13455)
ASME SA 106/01/SA 53/98. N, '

podand niZej.

1.
XUMHHECKHA COCTAS -

Le controle technique de a &é exécutc par fe Service de Controic Les resulms des e3sais sont mdxqués ci-aprés,
The technical investigation of this arder hasbeen executed by the Works Control. Results of tests are as follows.
Die technische Priifung obiger Bestellung wirde von der Fabrikatlonskentrolle durchgefUilnt. Dic Ergebnisse der Proben sind nachstehend dngefiibit.
TexHuuecKKA KOHTPONS BEIICYNOMARYTOrO 38K833 npou3sen Otaen Texnnyeckoro Koutpons. PeayteTar HensiTanka NPEICTARICH HHKE.
SKLAD CHEMICZNY'. ANALYSE CHIMIQUE ~ CHEMICAL COMPOSITION ~ CHEMISCHE ZUSAMMENSETZUNG

Kontrole techmcznq powyzszeoo zaméwxema przeprowadzﬂ Oddzial Technicznej Komroh. Wymk: badan

Wytop

Coulée )

Abmich C Mn Si P s Cr Ni Cu

ﬂnaaxg

818766 0,19 0,97 0,37 0,019 0,007 0,05 0,08 0,21
Mo \ Al Ti Nb Ce
0,02 0,00 3,038 0,004 J 0,0000 0,38

[0 4 EvLLoN T4T4°00YA WACE 8 70A7 17 an




2. BADANIA MECHANICZNE ~ ESSAIS MECANIQUES - MECHANICAL TESTS - MECHANISCHE UNTERSUCHUNGEN

MEXAHHYECKHE HCIIBITAHWUA

Nr wytopu
lub préby : ‘ . | B
vdhoben | Stamobrébk | Re | Rm | A2 | Z | U Twardodt
HZ(NO Termicznej : : N H:::dme
Or.TestsNo | Traftement thermtique |- psf psi % o i ardness
Abstich Heat treatemnent . {Pa i :
Oder Probe No Therm. Bearbeitung (ma) (IV ) _ Tacpaocts
Ng nnasxu Tepmy, ofpadorka .
Hau apobisi

Higher thau : A > REIEE
2 HRcPipestn | 338) | (553)
accordance to ~
NACE MR 01-75
Test transferse
Type E

818766/16860 | Hardnes lsa't 51923 |- 80206 43,7

|

2. BADANIA TECHNOLOGICZNE - ESSAIS TECHNOLOG!QUES TECHNOLOGICALTESTS TECHNOLOG(SCHE

PROFUNGEN -
Flattening test - positive results o

4, BADANIA METALOGRAFICZNE - ESSAIS METALLOGRAPHIQUES ~ ME’I‘ALLOGRAPHICTESTS METALLOGRAPHISCHE

UNTERSUCHUNGEN - MET. AJUIOI'PA&M‘«IECKME HCTILITAHKA

5, INNE BADANIA - AUTRES ESSAIS ~ QTHER TESTS — ANDERE UNTERSUCHUNGEN - IPYTVIE MCITHITAHY

Each pipes hydrostatically tested by pressure 1890 psi - positive results time S5

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

Oberflichs und Abmessungen genrlift zu 100% - Hapywueifl oexorp ¥ fiposepka iouepensit npowaneneny B 100%

.\

Powierzchnie § wymiary zbadano w 100% - Surface et dimensidns ont éte controlés &t 100% - Siirface und dimensidns tested at 100%

Matez’iai 0ZDACZONO ~La material est marqué - Materizl marked ~ Das Material wurde bezeichnet - Matepuan oScanasen

Size In inches. Heat number..

Mill's symbol . Seamless. Accto APY 5 L/ B /X42/ PSL 1/ A106/ /B/ C/ A53/ B/ S A106/ B/ Cf SAS3 IB

5%

/

Na podstawle wyiej przepmwadzonych préh material zwolmono Sur la base des essais si-dessus le material est délivré

According to the carried out tests the matecial released — Untersuchungen wurdc das Material freigegeben - Ha ocosakus |symesnenosanmmx
Hensrrannil npwinan rOAHIM,

Kontrola JakoSci- Dyrekc}a Huty

Contréle de Fabrication Direction de I'Usine

Control of Manufacture Warks Management

Fabrikationskontroile P 5 Hiltien - Diveltion - -~
Texuuseckuit KOHTPONS b ety 7 Jiuperdy Jasona
‘!;:::—::~‘-"
) Ll dn. 2307, 2002 r,
L IR ‘ )
i 'd EvLLON 1414 °28YA WACC:Q 7007 17
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. Huta SWIADECTWO ODBIORU Ng 1283/EXP/R/02
B +BATORY” S.A. _ S -
" UL. Dyrekéyina 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
41508 Chorzdw ABNAHMEPRUFZEUGNIS ~ CEPTHOMKAT
POLAND . acc.to EN 10204/3.1.B
for normy/
Zamawiajacy STALEXPORT S.A. - KATOWICE \
Le client-Ordered by-Besteller-3axagug ' = \,
Adres wysytkowy *
Adresse-Address-Versandadreesse-Anpec nomyuRTens b3
Nr i data zaméwienia klienta Nr zlecenia " Nr awizu Nr'wagonu
No et date Ja commande - "Ordre No Avis.No ‘Wilgén No
Crdes No and date Manuf, Order No Advice No 4% CaNo
No und Datum der Bestellung Auftrag No Versandanzeige No WagonNa
Ng 4 yrcao Jaxata No Hsoxga No naseticHua Ng uat:o‘i(a
PL/271936361/22/1041 4228533/02 \ i’.\._. \"-.\ /

Wyszczegdinienie-zaméwienia: ~
Specyfication de la commande-Order Specification

-Spizifikation der Bestellung-Crneundiukauus ﬁama : ‘ - B
“ Przedmiot { wykonanie i ( N - Lﬁ: i
(stan obr, Termicz.,mech. Itp.) ) \ S
L'objetet ]‘cxccution‘.(cr,ni tement thermigue ¢! Wymiar lub rysunek X ,}M arka ‘\ W V%Q - Sziiik- -mb
:  Vusinage) L Dimensions ou dessin _&c"’ Marque N Coul éé? Pidees 0
ttem and specification (Heat and mechanical Ditresions or drawing ¢ Smwe \ Ted® Pieves | (c.mir Kg
n-ent?nmt ete.) Abmessung order Zeichnung Marke \Ab’h . Sh{k - mir.) It
Gagenstand und Ausfihrung {therm und mechan, Pamep depren Mapks - Abslien < €. mir. (kg)
Bearbeitung usw.) \ _nsaks Ultyx 1M, Jd
TIpeaver  4ChonUeHHE (COCTORNAE TEPM. - . N & for. &
n Mexanodpad, unp.) hY \
miss ;tserillfzigf}sb acc.to 20" x 0,500% . ‘$ICIX42;;;? 818614 .V 110  |408,2. 42548
- / 5 ) | - 19300) -
ASTM - A106/A 53/99/ (”02’6‘ 12’; fftnm)\ \ (124,42) | (19300)
ASME SA 106/01/SA 53/98. - N “x
Diameter tolerances +/- 1%. (1097¢13,41m) &
Bevelled ends Acc to APT-5L % pooA
Qutside surface double lacquered. 5 ;
\.\ ..N..v
i
< ol
Kontrolg techniczng powyzszego zaméswienia przeprowadzil Oddzlal Technicznej Kontroli. Wyniki badag
podano niiej. P o o
Le controle techaique de la 416 exéeute par le Service de Céntrole. Les resultats des easais sont indiqués ci-aprés.

The technical investigation of this order hasbeen executed by the Works Control. Results of tests ars.as follows.
Die technische Priifung obiger Bestellung witrde von der Fabrikationskontrolle durchgefuhrt. Die Ergebnisse der Proben sind fachsichend angefhn.

TexuuecKAR KOHTPONS BHILEYTOMAXYFOrO 3axa0a nposanen Otaen Texuuueckoro KOHTpona. Peaynstar HCMTAHHA NIpeACTasACH Hicke,
1. SKLAD CHEMICZNY ' ANALYSE CHIMIQUE - CHEMICAL COMPOSITION ~ CHEMISCHE ZUSAMMENSETZUNG
XIMUYECKHA COCTAB : ~
Wrytop
Caulée
oo c Mna Si 3 s Cr Ni Cu
Mnaska
818614 0,22 093 | 033 | 0,014 0,009 0,06 0,11 0,20
Mo v Al Ti Nb Ce
0,03 0,00 0,039 0,004 0,0000 0,42
I
¢ 4T EvLLON

TAT 4 QQY pmm M BT LG T AAT 1T 24NN




2. BADANIA -MECHANICZNE - ESSAIS MECANIQUES ~ MECHANICAL TESTS - MECHANISCHE UNTERSUCHUNGEN
MEXAHUYECKHE UCTIBITAHHS

Nr wytopu
lub préby .
Nodelacouléeow | Stan'obrbki | Re | Rm | A2" z U Twardogé-
De 'eprouvetts . ;
Heat No Termicznej Dureté
Or. Tests No | Traitement thermique psi psi % % , } - Hardness
Abstich . Heat treatement ) Hirte
Oder Frobe No Therm, Bearbeitung (MP2) | (MPa) . Taeprocts
- Ng nnasky Tepumnd. obpabotra )
uny npobst

818614/16870 “&f&";‘;‘u‘flﬁ. ¢ - | 54697 | 83687 | 388
. ’ 22 HRc.Pipes fn . (3 77y (577) )
sccordance to
NACE MR 01-75
Test transferse

Type E

BADANIA TECHNOLOGICZNE ESSAIS TEC!‘R‘!OLOGXQUES TECz-INOLOGICAL TESTS TECHNOLOGXSCHE
PRUFUNGE'N

. Flattening test - positive resuits

4. BADANIA METALOGRAFICZNE ESSAIS METALLOGRAPHIQUES = METALLOGRAPHIC TESTS - METALLOGRAPHISCHE -
UNTERSUCHUNGEN ~ METAIQCPADHUECKUE MCTTHITAHKS

5. INNE BADANIA ~AUTRES ESSAIS - OTHER TESTS -~ ANDERE UNTERSUCHUNGEN ~ IPYTUE HCIIBITAHWA

Kach pipes hydrostatically tested by pressure 1890 psi - positive results. time 53

-6, UWAGI DODATKOWE ~ ADDITIONAL REMARKS ~ AUTRESOBSERYATIONS ~ ANDERE BEMERUNGEN

Powierzchnie i wymiary zbadano w 100% - Surface et dirensions ont éte contolés et 100% - Surface and dimensions xcs‘ccd at 100%
Oberfiiche und Abressungen gepriift zu 100% - Hapywusil OCHOTD W nposepka MiMeDeduR npouzsegenu 8 100%

Material oznaczono-La material est marqué—Malerial marked ~ Das Materia} wurde beztichnet - Matepuan ofosnaues \"

kY

1-
Mill's symbol Seamiess. Acc.to APIS L/ B /X42/ PSL 1/ A106//B/ C/ AS3/B/S A106/B /C/SAS3/B.
) Slze in. inches. Heat number. .

Na podstawie wyzej przeprowadzonych préb. material zwolniono - Sur 1a base des essais si-dessus le material est déliveé

According (o the carried out tests the material relessed - Untersuchungen wurde das Material migcgcbcn Ha OCHOBAHHK BYLUCHMEHOBAHHAX
Honumanul npulnan TORHLM,

. Kontrola Jakoécl - Dyrekeja -Huty
Contréle de Fabrication - Direction de I'Usine
Control of Manufacture Works Manzgement

Fabrikationskontrolle Hiltten « Direktion

Texuudecxill xoHrtpons LT e

. Duporuna-3asonn 5 ) . o

P
[e
LR IOTIAS NI,
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P. 003

@ UNEYED STATES STEEL

TUBULAR PRODUCTS
CERTITLED TEST REPORTY

TIFE: 14115:2¢

{TYPE ) - 8 ACCOKRATICE SYTTH 1SN MAT/EM DY/ DEBSEE4Y)

7414 ‘SSYA

OF COMTAINMENT.

ML CROERTTTEM NG, SHPPERS O PO BNEER
pIES8A7 B3
VNEAL.  AS ROLLED %% ;9.@00(508.0800) "R G spa (12.790) wie
CHARFY SNODTEH UPACT TESTING
roouc e | mo | colaPse “"‘T Hirs ]mejmr'lznuﬁ“rm llz'hje;a T
DEG.T IR : : :

X25326 2M3Q8S ax L NOTE A

¥ END OF OATA THI% SHEET »¢
LEGEND 1~ LONG TUETAL Y - TRASNERSE . B-800V¥ W - NELD HAZ - HEAT NFFECTED JONE

TVEITRN. ¢ PESPECTR0 ThF Ol AN
TESY { sssepCnm vES RESULES ¢ COMMENTS
FUAL LENGTH VESUAL X
FULL LENGTH X ob_ A o0/ID LR T, T, 8T ROTCR
FOLL LENGTH Wit ”
FOLL LENGTH UT : o0 GoND T U7
END ABEA MOPECTION (FLAIN BN MR (V) —
SPEQAL END AREA (SEA) INSP W U
FOLL LENGTH DRET BRET MARDHEL SZE
AN NOTES COMBENTS

(%] ARD WO REFA Y ¥

COMPOURDS ARE ADDEU TU THE STEEL AND ALL MERCURY BEARING EOJIPP‘EHT Is FROT'ECT'EO 8Y A DOUBLE BOUNOGARY

HNOTE A SEE ATTACHED REPORT FOR TMPACT RESULTS.
PTPE ALSO MEEY THE RECULREMENTS OF ASTM A106 GRADE C & ASME SALO6 GRADE C

QESCYIEY] HEREIN YOS KFACTLRED

TS £5 Y0 CERTEY THAT THE FROOuCY
SWMILED  YESHED M(ﬂ PISFECTED 1IN ACCORDANCE Wi THE SPECHICATION
ANO FIRFLLS THEREQUFEMENTY 2 SIMH RESPELTS

mepro ey meorre s 5. ANAOELL — MANAGER, O.A,

owe___12713.762

e WdGL:E 7007 €L 23
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w2

Huta . SWIADECTWO ODBIORU No 1995/EXP/R/01
»BATORY?" S.A.
) UL. Dyrekeyjna 6 CERTYFICAT DE RECEPTION INSPECTION CERTIFICATE
) 41-506 Chorzow ABNAHMEPRUFZEUGNIS CEPTHOHKAT
FOLAND ' acc.to EN 10204/3.1.8
. M nomy/
Zamawiajacy STALEXPORT S.A. - KATOWICE .
 Le client-Ordered by-Besteller-Jaxayunx \
Adres wysylkowy ' N
Adresse-Address-Versandadreesse-Aapes nomysareas ' %
Nr i data zaméwienia klienta Nr zlecenia Nr awizu Nk, wagonu
No ¢t date Ia commande Ordre No Avis No Wagen No
Order No and date Manuf. Order No Advice No A3 No
No und Datum der Besteliung AuftragNe - Versandanzeige No ’ ". Wagdg No
Ng st xcno sexma No #apasa Ng ssemenm Nenagona
PL/271936361/21/1009 4248505/01
[LOTNR3 .
Wyszczegélnlenie zaméwienla:
Specyfication de Is commande-Order Specification-Spizi 11 der Bestell
. Przedmiot 1 wykonanie - ‘
{stan obr, Termicz.,mech. Iip.)
L'objet et I'exccution (traiternent theruque ot | Wymiar lub rysunek I mb
Pusinago) - Dimeasions oudessin 1 re
lnemsndspecxﬁuﬁm(ﬂmmdmhmial Dimesions or drawing ¢ o i Kg
treatment €ic.) Abmessung order Zelchnung (c. m) ]
Gagenstand und Ausfihrung (therm und mechan. Panep Hepres 3 o)
Bearbeitung usw.) LM xr
TIpeaMer # HCDQIHEHHE (COCTONHHE TCPM. ) nor. M
W mexasoGpad. u np.) \
Scm;l;a ;tscxil lpjp;esmas;c.to 0 x o,so " \ 3478 3625i
APISL -
ASTM -A 106/ 97/ A53/99/ (SO;)’ 11257 ) (106,01) | (16444)
ASME SA106/ SAS3/98. m
Diameter tolerances + /- 1 %. L0
Bevelled ends accito API S L.
Qutside surface double lacquered.
Pipes hot finished > 850 st.C.
. | and cooled in stifl air. Melting
proces of the steel : E.

Kontrole technicang po
podano niZej.

Le controle technique de Ia gé exdeu

zego-zambywienia i)mprowadzﬂ Oddzial Techniczne] Kontroli. Wyniki badan

le Service dd ontrole. Les resultats des estais sont indiqués cl-sprés,
The fechnical Investigation of¥his order has been exedlited by the Works Control. Results of tests are &3 folloves.
Die technische Prafung bbiger cllung'wurde von der Fabrikationskontrolle durchgefuhst. Dic Ergebnisse der Proben sind nachsichend angefibat.
Texuunecxult xouTpons BLi Hym saxme npowyeen Otaea Texnusecsoro Kontpons. PasynsTar HonbTanss npeactasnch Hiske.
1. SKEAD CHEMIC YSE CHIMIQUE —~ CHEMICAL COMPOSITION ~ CHEMISCHE ZUSAMMENSETZUNG
XUMHYECKHH COCTAB
Wytop \“1/
Coulée
Heat .
Abstich C Mn Si . P . 8 Cr Ni Cu
Inasxa : ] .
816763 0,19 0,96 0,35 0,015 0,006 0,10 0,09 0,18
Mo v Al Ti
0,03 0,00 0,036 | 0,004
23 Lt gpab G - !
SHOOMIZL BERIHE G o
‘A RBAY DN 3414 SSVA

WdGle €00 "€l NYr




l "

2. BADANIA MECHANICZNE - ESSAIS MECANIQUES ~ MECHAN!CALTESTS MECHANISCHE UNTER.SUCHUNGEN

| MEXAHWYECKHE HCIILITAHHA .
| Nr wytopu | wytopu
1ub préby '
Nodelacoukdsou | Stan obrébki R Rm "
mi?;?n“?” STermicznej © Az z v Nﬁﬂ“é
Or. Tests Ni Traitement thermique si isi % 'Y; Hardnicss
Abatich || Heat reatement (1&? 2 @gy Sl % Hite
Oder Probe No Therm, Bearbeitung Tacpaocts
N miesxs Tepuns. ofpaborxa :
WAH Npods
816763/32582 | [Hardues lsa't 51633 | 80351 43,1
Hl, than .
——— | zmrerpuin | G560 | 654
accordauce to
NACE MR 01-75
“Test transferse
Type E

2. BADANIATECHNOLOGICZNE ess.usmcanowoxques TECWOLOGICALTESTSx—TECHNOLOG!SCHE
PROFUNGEN
Flattening test - poslﬂve results

4. BADANIA METALOGRAFICZNE — ESSAIS METALLOGRAPHIQUES mwomnxcmm METALLOGRAPHISCHE
UNTERSUCHUNGEN = METAJUIOTPAGHHUECKHE HCTIBITAHUA . _

A

5. INNE BADANIA - AUTRES BSSAIS OIHER TESTS - ANDERE UNIERSUCHU'NGEN-WM HCHHTAHK’I

Each pipes hydrostxﬁcaﬂy tuted by pressure 1890 pst (13,1 M?a) podﬂve results time 5s

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

Powierzchuie | wymiary zbadano w 100% - Surﬁneetdsmims mtaecanmlél et 100% - Surfuce and dimensions tested at 100%
Oberflsche und Abmegsun,

gen_geprift zu 100% - Hapysaualt o 3_nposen: openntl mpoussancust » 100%
'Materla!oznamno-umammue-wmm nuumdnmmm ~Marepuan oScanaves e
2
Mill's symbol ., Sesmless, Aceto ARLS L/ AIO/ AS3ISA106/SAS3/BD§42/PSL1. .;,/‘ {?%%5 :
Size in inches. Heat number. 3 : =3 : ‘?& B
Ns podstawie wyte] pmprowadzonych préd material zwolniono - Sur la base des essais si-dessus l material est déliveé
According to the cartied out tests the material relessed — Untersuchungen wurde das Material freigegeben— Hammm-mueuomuux
Hemoraioil oproten rogHsiM.
Kontrola Jakoscl Dyrekeja Huty
Contréle de Fabrication Direction de I'Usine
Control of Manufacture Works Management
Fabrikationskontrolle Hatten - Direltion
Texuuueckutt XONTPONS N 3ax0,
PELNOMOUNIE ZARZADD
KIE WNIK 2.CA KIER, DALY KONTROLL JAKD 31
ODBIOR CHNICZZYCH LTRCHAICLOGH
¥
l"R HIBOR Ioﬁi{ f»’v’-"-'“”"f} dn,. 342, 2001 r.
s ing td U7 ATS FLYEVACE '
& ‘4 BYAQON . 1414 "SSYA Wd91:E  €00T 'EL "NYP



@) UNITED STATES STEEL

SUBULATL FRIVNI WD

CENTYRED TEET AEPONT

TIWE: 86:32:40

{reven- m’uwmmmmvm:mmmm
W] SeREw L e
Y55 SR T1a24E _ T T
WA §S JALLER e -W-zormmssa.l‘pm N-qﬁ 1.588 (12.700) i)
o R :
PRODLCT * !Eﬂ - L3
1ORNTIF RV L - i T *"""“‘!M‘r z..:l;pw'-n-
- JEEE R [
39227 209113 oK 1 + 32 [vula R %0 84| %a| 83| 46| 69] 50] S
‘ s¢ IXp OF DATA[TUIE SHEE} sa :
sEgEf: { - LOBOTLBINS. ¥ - PRAMSATRIE - PO - XD AT - HESR AFFECTES 3N
ST S NIBOTTNGE BP0 SN
TEST/ D P RCTION VY. PERPTS ¢ DONENTS
FRILE L ENGHTH VISUAL X .
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APPENDIX D.1.5

14.5-Inch Diameter FRP Tubing
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COMPRESSION EFFECT
COMPRESSION (INPUT)

MODULUS OF ELASTICITY
PIPE ID

PIPE OD

INTERNAL AREA SQ IN
EXTERNAL AREA SQ IN
CROSS SECT AREA SQ IN
STRESS

STRAIN

DEFL PER FOOT (INCHES)

DEFL OVER FULL STRING PER 10,000 LBS
~ WT ON BOTTOM PER INCH OF COMPRESSION

LENGTH AND SPACE OUT

PIPE TALLY:
THREADS OFF TOTAL
LESS: PUP JOINT
BOX BY BOX THREAD

NET FOR 91 FULL JOINTS
AVERAGE MADE UP LENGTHMT

SURFACE TO TOP PACKER

STINGER EXPOSED HEIGHT FT

SURFACE TO TOP OF STINGER LESS THREADS
AVERAGE JOINT LENGTH

LENGTH OF 90 JOINTS

LENGTH OF PUP ‘

TOTAL FIBERGLASS LENGTH AMBIEN
EXPANSION AFTER INSTALL TEMP

TOTAL FIBERGLASS LENGTH INSTALL

$£JTS & PUP WILL LAND BELOW SURFACE BY:

AFTER COOLING WILL SHRINK TO:

10,000

2.00E+08
14.48
16.05
164.67
202.32
37.65
266

1.33E-04

1.59E-03

4.29 INCHES
2,331 LBS

2,721.33
14.83
0.44

2,706
29.74

2,694
0.92
2,693
29.74
2,676
14.83
2,691.16
0.48
2,691.64

1.44 FEET
1.93 FEET



TEMPERATURE EFFECT

BOTTOM HOLE TEMP

AMBIENT

DELTAT

TEMPERATURE COEFF OF EXP/FT

TOTAL GLASS LENGTH

CONTRACTION DUE TO TEMP FULL STRING
FULL STRING CONTRACTION PER DEGREE F

110
80
15
1.44E-04
2,691
5.81 INCHES
0.388 INCHES
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8401

8428

8401

8401

8401

8401

8401

8401

8401

8401

8401

8401

8401

8428

8401

8401

8401

8401

8401

8428

JOINT CPLG THREADS OFF |
NUMBER NUMBER LENGTH
57 717 29.44
32 7/6 30.08
64 8/12 28.56
80 8/17 29.42
75 8/5 29.40
72 8/3 29.42
12 9/15 29.47
53 9/14 29.38
21 917 29.45
65 9/8 29.51
74 97 29.38
61 9/6 29.95
35 9/5 29.46
56 7/8 30.11
83 9/11 29.51
40 9/4 29.51
25 8/2 29.44
13 8/4 29.93
10 9/18 29.91
59 7/10 30.10




8401

8428

8401

8401

8401

8401

8428

8401

8401

8401

8401

8401

8401

8428

8401

8401

8401

8401

8401

8401

JOINT CPLG THREADS OFF
NUMBER NUMBER LENGTH

70 9/10 29.95
30 7/3 30.08
45 9/9 29.45
62 9/15 28.97
16 8/15 29.46
36 1/4 28.93
69 713 30.08
63 3/10 29.92
46 9/3 29.41
42 8/7 29.36
81 9/16 29.34

6 8/9 29.13
60 9/12 29.93
105 8/8 29.44
66 8/13 29.45
84 9/13 29.41

9 8/14 29.30
67 8110 28.40
19 2/13 29.91
73 512 29.93




8428

8401

8401

8401

8401

8401

8428

8401

8401

8401

8401

8428

8401

8401

8428

8428

8401

8401

8401

8401

JOINT CPLG THREADS OFF |
NUMBER NUMBER LENGTH
20 3/11 29.94
7 3/15 29.95
14 517 29.95
26 3/2 29.94
3 172 29.10
20 5/14 29.92
23 3/5 29.93
15 2/1 20.47
22 5/5 29.93
49 3/4 29.92
18 3/9 29.90
45 7/18 30.02
71 311 29.93
1 5/15 28.49
21 2/6 29.93
17 27 29.93
55 1/5 29.92
78 52 29.90
30 719 2/16 30.91
76 5/8 29.92

END TO END



JUNGQUIST BROTHERS

16" RB 1250 |
JOB: 8401/8428 TRDS OFF REQU 2,680.00
PIPE TALLEY ‘ (41.33)
91 FULL LENGTH :
1 PUP UNT TOTAL FOOTAGE 2,721.33
JOINT CPLG THREADS OFF |
NUMBER NUMBER LENGTH
8401 24 3/10 29.94
8428 11 2/9 29.95
8401 38 2/3 29.96
8428 18 ] 2/8 29.92
8401 33 2110 29.92
8428 16 177 29.93
8428 10 1/6 29.94
8401 5 2/5 29.52
8428 15 3/8 29.92
8401 58 3/4 29.93
8401 32 2112 29.98
8428 19 110 29.97
8401 4 5/6 29.94
8401 48 2/11 29.95
8401 69 22 29.93
8428 47 711 30.07
8428 102 - 8/11 29.32




VOLUME AND DISPLACEMENT

PIPE AVERAGE BODY ID:

PIPE AVERAGE LENGTH LESS JAJT INCHES
PIPE BODY VOLUMENT CU FT

J LENGTH

JID

J VOLUMENT

TOTAL INTERNAL VOLUMENT

INTERNAL VOLUME PER FOOT OF GLASS

CPLG OD

CPLG LENGTH

CPLG VOLUME

UPSET OD

UPSET LENGTH

UPSET VOLUME

BODY OD

BODY LENGTH

BODY VOLUME

TOTAL VOLUME PER GLASS JT
STEEL CASING ID

STEEL INTERNAL VOLUME PER FT

FIBERGLASS ID VOLUME PER FT
FIBERGLASS OD VOLUME PER FT
CASING VOLUME PER FT
ANULAR VOLUME PERFT

WEIGHT

FIBERGLASS MATL VOLUMENT

S.G.

PIPE WEIGHT/T

DISPLACED WATER WEIGHT FRESH
PIPE WEIGHT SUBMERGED FRESH/AT
PIPE WEIGHT SUBMERGED FRESH/FT
FULL STRING SUBMERGED FRESHWT

FIBERGLASS MATL VOLUME

S.G.

PIPE WEIGHT IN AIRJT

BRINE WEIGHT PER CUFT

DISPLACED WATER WEIGHT BRINE/AT
PIPE WEIGHT SUBMERGED BRINE/JT
FULL STRING SUBMERGED FRESH WT

14.48
356.44
33.97
0.40
16.77
0.05
34.01
1.14

18.20
11.30
1.70
16.60
54.75
6.86
16.10
290.79
34.26
42.82
19.00
1.97

CUFT
1.14
1.44
1.97
0.53

8.80
1.95
1,072
550
522
17.56
47,257

8.80
1.85
1,071.85
65.44

57617

495.68
44,859

CUFT

CUFT

GAL
8.66
10.77
14.73
3.96

LBS
1.BS

LBS
LBS



8428

8401

8401

8401

8401

8401

8428

8401

8401

8401

8401

8401

8401

8401

8401

JOINT CPLG THREADS OFF
NUMBER NUMBER LENGTH
12 2/4 29.97
2 1/4 29.47
17 5/9 29.92
77 5/1 29.92
52 2/15 29.94
28 | 6/14 29.96
22 113 29.90
56 2/14 29.91
68 3/3 28.68
51 5/17 29.94
79 3/16 29.92
23 5/13 29.93
59 5/10 29.85
1 715 14.83
82 3/17 29.92

PUP JOINT



APPENDIX D.2

DZMW-1 Casing Mill Certificates and FRP
Specifications




APPENDIX D.2.1

24-Inch Diameter Steel Casing
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MILL'S INSPECTION CERTIFICATE
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Customer : , ' . . : Date . June 13,2002
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_ C t No . 5 Shipper
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14 ’ bl
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Testl 1ot No. RN Stommom | onse | Etongaton| Hardness | - _ Chemical Anclyals (%) .
No, PSIMPa | PSUMPa | In % (BB T T g Mn P S | m | c ] Vv N
See Attachment tb Kill's In*pcction Certificate
: Attachrent Hroducts ‘Analysis
»
Standarg [-MX : .
MIN . b °
Wae heraby cerlity that materie! describad hereln ' . PT. Bakrle Pips Industrias

has been duly inspected in accordanca with-the ebova spacification,

CUSTOMER {ORIGINAL)

PYT. B
@ m PE AKRIR
DO
P otavme P
’ Ir., ) ’
QA 1 QC Manager
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PT. BAKRIE PIPE INDUSTRIES

SPMB :B.2.1508
M No. : I7020AEAMND2
Date  :June 13,2002

JL., Rays Peludng  *
Medan Satria 1713 1-Belkasl, Indonesia Page :10ofd
ATTACHMENT TO MILL'S INSPECTION CERTIFICATE (Product Analysic)
Heat { Yield o Sirent Geuge Hyd Chamical Aralyals '
Na Test Number Number | Strengh T (Pel) Length Eong : *
Py | tong [ Trons IWed [ tney [ ea) el © 1 & IMn [P |8 laul el M IMl|v iwnl w9
1 421919 000001 000003 [oz7maty/4ss2s | - |ees0s|7e831| 2 423 1580]0.160 [ 0.185] 1.000| 0.012] 0.005|0.046 | 0.025 0.038 | 0.008 [ 0.008] 0.001 { 0.003] 0.115
10.160] 0.188 | 1.010 ] 0.012] 0.006 | 0.048] 0.035 | 0.038 { 0.008 | 0.008 | 0.002 [ 0.005] 0.427
2 |421919 DODOO3 0ODJ4D ;03830L| 51003 | - | 67814 | 77059 2 |43.50] 1580(0.11010.183 | 0.980 | 0.017 | 0.003 | 0.030 [ 0.025 | 0.035 | 0.008 | 0.00% | 0.001 | 0.002 | 0.085
T 0.100 | 0.194 0,852 0.017 1 0.003 | 0.030 | 0.023 | 0.035 | 0.008 | 0.003 | 0.002 | 0.00¢ | 0.003
3 (421919 000004 000052 [93161L| 50874 | - | 65368 [76002] 2 |40.35) 4580|0.120(0.198|0.892]0.012| 0.005| 0.045 | 0.037 | 0.033 | 0.007 | 0.004 { 0.007 | 0.004 | 0.125
) 0.130 } 0,999 | 0.992 | 0.012{0.005 | 0.045 | 0.035 | 0.039 | 0.007 | 6.005 | 0.002] 0.004 | 0.125
4 |421040 000008 000077 59179v/4&sse - 68876 | 76575 | 2 [41.34] 1580}0.410(0.196] 0.956|0.016|0.003]0.031 {0.027 | 0.035 1 0.008 1 0.005 | 0.002 | 0.004 | 0.008
0.140 | 0.201 | 0.948 | 0.018| 0.003 | 0.031 ] 0.038{ 0.038 { 0.008 | 0.006 | 0.005 | 0.007 | 0.110
5 1421919 000007 000095 [61234C 45883 | - (65922 75224| 2 |40.35 15800130 0213 0.911 | 0.018] 0.007 | 0.039 | 0.026 | 0.038 | 0.008 | 0.005 | 0.001 | 0.003 | 0.108
0.120 | 0245 | 0.504 | 0.015 | 0.007 | 0.040 1 0.026 | 0.038 | 0.007 | 0.006 | 0.002 | 0.005{ 0.110
€ 421913 000008 000108 [66165L| 51445 | - | 67344 (731617 2 | 44.34] 1580 0.130 | 0.217 | 0.858 | 0.015 ] 0.008 0.024 | 0.021 | 0.035 | 0.008 ] 0.005 | 0.001 | 0,002 | 0.086
" 0.120 | 0.2201 0.861 | 0.015 | 0.009| 0.724 { 0.028 | 0.035 | 0.008{ 0.004 ] 0.002] 0.003 [ 0.091
7 421918 000009 000124 [59172L7T 47219 | - | 67302 752671 2 [30.93] 1580(0.140]0.218]0.885)| 0.014 | 0.005] 0.016 0.022| 0.031 | 0.007 | 0.005} 0.001 | 0.006 | 0.074
: 0.140 § 0.217 | 0.884 | 0.013{ 0.005| 0.015 ] 0.026 | 0.031 | 0.007 [ 0.006 | 0.001 | 0,004 { 0.077
8 [424910 000011 000454 sooant| assaq | . [eva71| 738881 2 |3sgs| 1280|0.120 ] 0.213{ 0.867 | 0.008] 0.005| 0.053 | 0.017| 0.043 [ 0.009 | 0.005| 0.003 | 0.003 | 0.118
. 0.150 [0.214] 0.574| 0.008 | 0.003 | 0.053 | 0.020 | 0.043 | 0.000 { 0.005 } 0.002 | 0.004 | 0.121
S 421918 000015 000210 |59180L| 51529 | - |[88824| 77058 2 4173 1580 0.100|0.210| 0.884 | 0.015[ 0.007 | 0.028 | 0.032] 0.037 | 0.007 | 0.005| 0.001 { 0.004 | 0.102
0.10010.209 0.559 | 0.015| 0.008 | 0.028 | 0.029 | 0.038 | 0.007 { 0.006 | 0.001 | 0.004 | 0.008
10 1421919 000016 000224 |601710| 43308 | . | 65524 | 74200 2 139.76| 1580 | 0.110{0.197| 0.956 | 0.016 | 0.003| 0.031 ] 0.020]0.035] 0.008 | 0.005 | 0.002 | 0.004 | 0.400
0.110 1 0.197 | 0.567 | 0.018 | 0.004 | 0.031 | 0.024 | 0.034 ] 0.008 [ 0.005 | 0.002 | 6:004 | 0.094
Standard APISLB | MAX 0260t - |1200j003010000} - - - - N - -
2000 ysar edition MIN 35000 BI000 29.00 ] it
Stardard APISLX-42 | _MAX 0200| - |1300 000! - - - - - - - -
2000 year adifon MIN_| 42000 80000 23.00
Stardard ASTMA53B MAX 0300| - |1.200100%01004510400/0,400(0400 | 0.000] - - | 1000
2000 _year sckfon MIN_ | 35000 80000 29.00 i
Starddard ASME SAS3B max 0300 - 11200)0.050!0.045)0400/0.400/0400]0.450]10.080} - - 11000
2000 year ecion MIN | 35000 50000 29.00 -
Nota 1-> CINCHNIAY © 1.000 % P.T. BAKRIE
- . PiPKE
The meteriats has been manufactirsd, sampled tested, and nspecied In accordance with @ NDUSTRIES
JAKARTA

s spedficafon {nchading yeer of issue), and has been fourd 1o mest e requirements,
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' Tt ) SPMB :B.2.1599
PT. BAKRIE PHE 'NDUSTR!ES Ml No. : 379/ QAENMATR
M. Raya Pejrang Date :June, 13,2002
eden Satia 1713 1-Bekasi, Indonesn Page :20f3
ATTACHMENT TO MILL'S INSPECTION CERTIFICATE (Product Analysis)
Feal | 7 Gage
o Test N tovber | Sran|  Tenslle Strength (Pei) | 85| Eiong| Hydro amtcaafqmws(ss).
(Psl) i Long | Trans | Weld | (inc) | (%) (Psiy| C & Mn P 5 Cu Cr Ni Mo A" Ti Nb 1
11 |421919 000017 000232 |58035L| 44759 - 65951 | 74655 2 14252} 158010.170 1 0.215 | 0.886 0.010 | 0.007 | 0.024 ] 0.026 | 0.035 [ 0.007 [ 0.006 | 0.003 | 0.008 | 0.090
. ‘ 0.160 | 0.210 | 0.884 | 0.009 | 0.006 | 0.024 ! 0.016 | 0.034 { 0.007 | 0.005 | 0.001 | 0.004 | 0.078
12 [421919 000018 000251 |58938L1| 42459 - 54913 | 74058 2 {42.13] 1580 | 0.180 | 0.218 0.859 | 0.007 | 0.005 | 0.041 [ 0.047 | 0.036 ]| 0.012| 0.003 | 0.002 | 0.005] 0.129
) 0.17010.215| 0.852]0.007 | 0.005 [ 0.041 | 0.040 | 0.033 1 0.012[ 0.005 | 0.002 0.004 | 0.121
43 |421919 000019 000280 |59175L{ 48230 - 68340 { 76746 2 |39.76] 1580 10.130 § 0.208(0.879 | 0.015| 0.007 | 0.021 | 0.044 | 0.030 | 0.008 | 0.004 | 0.001 | 0.002 | 0.069
0.130 ;1 0.210| 0.87110.015] 0.007 | 0.021 | 0.021 | 0.031 | 0.008 | 0.005 | 0.002 | 0.004 | 0.078
14 1421818 000022 000306 |03840L| 51173 - 85037 | 74456 | 2 [ 44.93] 1580 0.130[0.229(0.849] 0.010] 0.005 | 0.037| 0.034 | 0.059 | 0.006 ] 0.005| 06.001] 0.004 | 0.135
. 0.120 | 0.227] 0.85¢ | 0.010] 0.006 | 0,038 | 0.031{ 0.059 | 0.008 | 0.004 | 0.001 | 0.004 | 0.132
15 1421819 000023 000320 [59011L] 45329 - 64201 | 74271 2 41.84) 15680 [ 0160 | 0.231]0.373 | 0.040] 0,007 | 0.030| 0.01& | 0.033 | 0.007 | 0.005 | 0.002 | 0.004 | 0.084
0.140 1 0232 [ 0.874 | 0,009 | 0.006 } 0.030 | 0.017 { 0.033 | 0.008 | 0.005 { 0.001.| 0.004 | 0.085
16 (421940 000024 000333 (812350 48528 - 67188 | 74740 2 |4370) 1680 0.150 1 D235 0.865 0.0111 0.006 ] 0.02210.014 | 0.032 ] 0.008 | 0.004 | 0.001 ! 0.006] 0.072
0.150 { 0.249] 0.845 | 0.009 | 0.008 | 0.022 1 0.042 0.034 | 0.007 [ 0.004 | 0.004 [ 0.007 | 0.102
17 [421918 000026 000362 |92003L| 44674 - 66368 | 74897 2. |38.09] 1580 0,430 | 0.220]0.872 | 0.000] 0.0061 0.030 | 0.022 [ 0.034 | 0008 { 0.005 | 0.002{0.008 | 0.084
. - ) 0.130 | 0.231 [ 0.874 ; 0.000 | 0.006 | 0.029{ 0.023 | 0.034 | 0.008 | 0.005 ] 0.002 [ 2008 | 0.061
18 1421219 000027 Q00376 | 778227 51116 - 72223 | 79021 2 |39.76| 1580 | 0.160 | 0.246] 0.914| 0.016 | 0.008 | 6.038 ] 0.0231 0.037'] 0.007 | 0.010 | 0.002 | 0.007 | 0.408
) . 0.140 | 0.248(0.917 | 0.016| 0.009 | 0.038 | 0.021] 0.036 | 0.007 | 0.043 ] 0.002 | 0.007 | 0.108
19 1421919 000028 000390 |60187Q( 51131 - 63478 | 71199 2 4243158010150 0.245{0.871 | 0.003{ 0.004 { 0,035 0.008 { 0.039 | D.007 { 0.003 | 0.003 | 0.004 { ©.088
0.150 | 0.249| 0.860 { 0.010 | 0.004 | 0.035| 0.018] 0.040 1 0.007 { 0.004 | 0.004 | 0.006 | 0.097
20 1421919 000028 000403 |60866Q] 42682 - 64016 | 74200 2 ]33.85| 1580 ]0.080 | 0.220 {0,876 0.008] 0.005] 0.037] 0.Q14 ] 0.035} 0.007 0.005 O. 0,005 [ 0.091
. 0.100| 9233 0.673 | 0,010} 0,005 | 0.029 | 616 | 0.034 | 0.007 | 0.004 ] .007 | 0605 | d.083
Standard API5LB | MAX {oze0{ . [1200lp030]00s0| - | - | - | . | . 1. 1.
2000 yeer edifion MIN | 35000 £0000 23.00
Standard APISLX-4Z - | MAX 0260] - [t1300fogsofoes0f - | - [ - | - 1 - - 1. -
2000 year edition MIN_ | 42000 B0000 29.00 ]
Standard ASTMAS3B | MAX 0300] - ]1.200{0.050]|0045]0,400]0.400]0.400]0.150]0. --_11.000]
2000 year edifon MIN_| 26 50000 29.00
Standard ASME SA53B | _MAX . 0300] - 11.200{0.050]0045|0400]0400] 0.400] 0.150 | 0.080 - 1.000
2000 year edition MIN_[ 38000 50000 29.00 ' ‘

ote -1-> CuCribli+V = 1.000 %

e malerials has been mamufachared, sampled tested. and inspected in accordance with
Is specificaton (Incikuding year of issue). and has beén found to meet the requirements.

T, BAKRIE
PIPE
INDUSTRIES

MJAKARTA
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PT. BAKRIE PIPE INDUSTRIES
. 4

SPMB : B.2.1509
Mk No. : 3T99KAEMDR
Dato  :.June 13, 2002
Page :30f3

JL, Rays Pejuang
Meden Satria 17131-Bekasi, Indonesia _
ATTACHMENT TO MILL'S INSPECTION CERTIFICATE (Product Analysis)
Heat | Yiekt " Gauge Beng | Hydro Chemical Araiysi .
No Test Number Number | Strength T Strength (Ps) Lengh, cal s (%)
(Psh) | tong | Trans [weld | ne) | 8) IPshf ¢ o Imn [P | s oul o] N Il v n [ w] 1
21 [421919 000030 000415 |608670] 47035 | - |64102 73750 2 [40.26] 1580 (0.130|0.228}0.876]0.006 | 0.001 | 0.041 }0.015] 0.035 | 0.008 | 0.004 | 0.002| 0.003 | 0.085
i : "0.130] 0231 | 0.889 ] 0.007 | 0.001 | 0.040| 0.022] 0.035 1 0.008 | 0.006 { 0.003]{ 0.0N3 ogg:
22 |421319 000032 000439 [60196Q| 51444 | - |72308) 79263 [ 2 [39.96( 1580 0.160[0.364] 1.1160.042{0.005{0.040|0.011] 0.038 | 0.008 | 0.009 | 0.002{ 0.002 | O
0.140 1 0.368 | 1.112] 0.012| 0.005 | 0.041 | 0.016] 0,038 [ 0.008 | 0.005 | 0.003 { 0.003 | 0.104
23 421919 000033 000454 [80525Q)| 51728 | - je9062| 80287 2 [4154) 1580} 0.130|0.311]1.141|0.014{ 0.006 | 0.065] 0.023| 0.038 { 0.007 | 0.006 { 0.003 | 0,005 | 0.131
0.140]0.315 | 1.140] 0.016] 0.006 [ 0.085 | 0.027 | 0.0:38 | 0.007 { 0.008 | 0.003 | 0.006 { 0.135
24 1421919 000035 000484 [80550Q| 52354 | - |70280[78s80| 2 (40.75] 1680 0.140 | 0.232] 0.883 | 0.007 | 0.001 | 0.041 | 0.027| 0.038 | 0.008 | 0.008 | 0.002] 0.003 | 0.108
0.440 | 0.232 0.883 | 0.007 | 0.001 | 0.040 ] 0.022 | 0.036 | 0.008 | 0.005 | 0.002 | p.004 | 0.165
25 1421919 000036 0DDS00 |58381L] 52325 | - |6o663{ 77007 | 2 |4341]1580)0.120 | 0.273 | 0.843] 0.020 | 0.004 | 0.063 [ 0.028 | 0.040 | 0.008 | 0.008 | 0.002 | 0.002] 0.138
: 0.120 | 0.278 ( 0.836 | 0.020 ] 0.004 | B.063 | 0.037 | 0.040 | 0.009 | 0.006 ] 0.040 [ 0.005 | 0.148
26 |421919 000037 000510 {77760L) 51913 | - | 71840 78277 2 |41.14] 1580 0.140{ 0.245 | 0.892] 0.014{0.002 | 0,030 | 0.043 | 0.034 ] 0.007 | 0.008 | 0.002 | 0.003 | 0.086
0.150 | 0.247 | 0.887 | 0.014 | 0.003 | 0.029] 0.020 | 0.034 { 0.007 | 0.008 | 0.002  0.004 | 0.002
27 421919 000038 000525 180739Q) 51884 | - 174428|84328| 2 [38.49] 1580 0.1600.366] 1.115[0.012]| 0,004 0.040 0.012] 0.038 [ 0.008 | 0,009} 0.002 | 0.002 | .09
: 0.140 [ 0.368] 1.108 } 0.01210.005 | 0.041 | 0.018| 0.038 | 0.008 | 0.009] 0.003 | 0.004 [ 0.104
_Standard API5LB MAX, o2e0l - {1200lo030l0030] - - - - - - - -
2000 year edition MIN | 35000 60000 23.00
Standard AP 5LX-42 MAX o2e0] - |1300/0030l00%0f - - - - - - . -
2000 year eciion MIN | 42000 60000 29.00
‘Standard ASTMAS3B | _MAX ) ) 03001 - 11.20010050)0045/0400}0400] 0400]0.15010080] - - _}1.000
2000 year edition MIN | 25000 60000 20.00 : . )
Standard ASME SAS3B MAX 03001 - 11.20010050)0.045]0,400]0400]0.400]|0.150}0080]| - - {3
2000 year edliion MIN | 35000 50000 20.00 :

Note 1> CHCrNHV = 1.000 %

Tha materials has been manufachured, samplad tested, end inspected In accordance with
Ihis specliicalion (Inchxdng year of issue), and has been found to meet the requirements.

PT. Bakrie Pipe Industies
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© et . : Form No. 18A
'y , SerieBNo.: 0984144 Revision = §
; MILL'S INSPECTION CERTIFICATE .
' Bakrie Pipe - e ) .
Industries : - NEW PRIME ERW STEEL PIFE PER API SLX-42(PSL 1)/API SLB/
e Article Specification :ASTM A5IB/ASME SAS38 QUADRUPLE STENCILED, - SPMBNo.: B-2.1599/ v
- . BLACK PLAIN BEVELED END,BLACK VARNISH COATED : Mm;No_:jmsLna?zaaynz
JI. Raya Pejuang , . June .8,2002
Medan Satria 17131 Customer ' D'nte : s
Bokasl, indonasia Contract No. "P.0.No.#: 11183-NJ-HIN-1 ‘Shipper : ANGARA V. 007
’ GULF COAST, HOUSTON, TEXAS
- Ordered Stzes : " Defveced Quaniity Description.of inspsction & Test
tem Test »
No.| WorkNo. [ No |I"ESTNE | thickpess | Langth |25 ongm| NetWaight | Spriocs b KHST2Sioke | Fatiring|Utrasoricl st | Impect tgr«ﬂg'ad et
1| ‘//z" 0.375"|42 Feet | 211 Pes| - ‘
to Y or or per 8,862.000 | 380,724) Sound $ound | Sound [Sound dound - Sound
211 609.6mm | 9.52mm | Piece Feet Xags .
T i Yeeld Jensie | Gai ton Chesnical X )
83l{ MeatNo. | Strength | Strength Lenﬁ Elopgation| Hardnoss Ansiysts (%) : Remarks
Ne. PSUMPa | PSUMPa | In % |HReWIOMT Sl | Mn-] P | S| Mo | C | V N ‘
* Sel Attachment tb Mill’s Inypection Certificate
Attac}Lnt Products Analysis
sar | WA
Sta MIN
We heraby cettify that material described hereln ‘ ' PT. éakﬂc Pips Industries
has been duly inspectad in accordanoe with the above specification, .- P.Y. BAKRIE
' - o ]
INDUSTRIE
JAKART r S~
K2
P &

o K
CUSTOMER (ORIGINAL) QA 7/ QC Manager
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PT: BAKRIE PIPE INDUSTRIES

SPUB

:B.2.1599

Mil No. : 3661/ QAEAMD2

L. Raya P Dats :June 08, 2002
Hmdun Satria 1713 1-Bekasi, Indonesia Page 1403
. . ATTACHMENT TO BILL'S INSPECTION CERTIFICATE {Product Aralysig)
: tieat | Yieid L | Gauge
No Test N Nurnt Strenat Teralta Strength (Psi) L | Elong | Hydro ‘ .Chenicalmtyda {%)
4Psl) | Long | Trans I Weld | (nc) | (%) (Psh] © | s [ mMn | P | 8 cuf i N iMoo | v It i ¢
1 |421918 000001 000007 |5017sLMasesz | - | 69990 72052| 2 |36.22] 1180 ]0.140 | 0207 | 0.888] 0.007 ]| 0.003 [ 0.032| 0,032 | 0.034 [ 0.008 | 0.004 | 0.001 | 0.001 [ 0.102
. 0.1401 0.209) 0.908 | D.008 | 6.003] 0.033 ] D.033 ] 0.034 | .0.008] 0.004 | 0.001] 0.001 ] 0.104
2 |421918 000008 000079 60875 49196 | - [ 7o218|7sos3| 2 (36.02) 1180 0095 | 0208] 0.865] 0.010( 0.004] 0.056] 0.103 | 0.039 ] 0.008 | 0.006 | 0.004 ] 0.004] 0204
/ {0,130} 0.198 ] 0.889{ 0.011{ 0.004 ] 0.055 | 0.000 | 0.039'( 0.008 | 0.008 | 0.004 | 0.004 | 0.193
3 |421918 000007 000121 [e275iL}/43493 | - |65638)74020 2 |38.58( 148D} 0.110]0.223] 0.913 | 0.007 | 0.004 [ 0.038 | 0.020 | 0,037 | 0.008 | 0.005 | 0.002] 0.002 | 0.100
i 0.120 | 0.228] 0920} 0.007 | 0.004 | 0.039} 0.025 | 0.038 { 0.009 | 0.005 | 0.002 | 0.002] 0.107
4 1421818 000011. 000100 |580351.] 47404 | - {66106 | 76177 2 [38.31|1480|0.130|0.258| 1.018] 0.013 0.002]0.030] 0.026 | 0.037{ 0.008 | 0.006 | 0.002 | 0.002{ 0.029
‘ 0.140 | 0.269] 1.022| 0.043] 0.002 | 0.030 | 0.028) 0.038 | 0.008 | 0.008 ] 0.003 | 0.003 | 0.100
5. (421918 000013 000244 |58938L{, 47603 | - |es240|74888| 2 {40.16| 1180 0,450 | 0209 0.904 | 0,007 | 0.002 | 0.041 | 0.089 ] 0.041 | 0.018} 0.003 | 0.002] 0.002| 0.178
’ 0.140{ 0.213] 0,003 | 0.007 | 0.003| 0.042{ 0.097 | 0.041 | 0.020 | 6.005{ 0.003 | 0.003 | 0.185
6 421918 0O0D1B DDO28B }68933L| 48002 | - 16882478637 2 3809|1180 0.120! 0225 0.855]0.000[0.004|0.023] 0.077 | 0.039 [ 0.012 | 0.004 | 0.004 | 0.004 | 0.143
‘ ‘ 0.160 | 0.219] 0.960 | 0.008 | 0.004 | 0.023 | 0.061 | 0.037 | 0.012] 0.005 | 0.004 { 0.004 | 0.128
7 1421918 000021 000381 [8123603) 45020 [ - | 67844 72664 | 2 |[3n99|1180|0.160|0.2239]|0.896( 0.009|0.00410.022] 0.029§0.034 | 0.008 | 0.00810.004 | 0.007 | 6.000
. -0.160 | 0.238 ] 0.898 | 0.009 ( 0.004 | 0.022| 0.033 | 0.034 | 0.008 | 0.005 { 0.004 | 0.006 | 0.09¢
8 l421918 000022 00306 jozeoat| 4352 | - | 67302 |7eaT4| 2 |37.09| 1180 0.160) 0228 | 0.909 | 0.008] 0.005 | 0.030 | 0.019] 0033 | 0.009 ] 0.005 | 0.003] 0.003 | 0.087
0.140{ 0.220] 0,903 0.008 | 0.005{ 0.0301 0.020 | 0.033 | 0.009 | 0,005 | 0.007 ] 0.644 | 0.088
g |421918 000023 000447 {58043L) 44986 | - [ 67BT1{ 72204 2 |38.19| 1180 0.150]0.240]0.845{ 0.012 ] 0.009 | 0.064 | 0.069 | 0.040 | 0.009 | 0.006 ] 0.005 | 0.007 | 0.179
0.150 | 0.227 | 0.865 | 0.011 | 0.007 | 0.063 | 0.035 0.038 | 0.008 | 0.005 | 0.007 | 0.007 | 0.442.
10 (421918 000026 000468 [{03426L| 42441 | - 16465777898 | 2 |37.99] 1180 0.110}0.240 | 0.525]| 0.006 | 0.004 ] 0.034 | 0.038| 0.635 | 0.002 | 0.005 | 0.005 | 0.007 | 0.410
'{0.120| 0.240 | D920 | 0.008 | 0.004 | 0.036 { 0.036 | 0.035 | 0.009 | 0.004 | 0.004 | 0.007 | 0.109
Standard APISLB L MAX 02601 - [420010030i0030{ - - - - - - - -
2000 year edition MIN | 35000 50000 28.00 :
Standard APt SLX-42 | MAX 0260] - |4300{0030l0030] - . - - - - - -
2000 year edifon MIN | 42000 0000 28.00 )
Standard ASTM A538 MAX 03001 - 11.200]0050]0.045]0400]0.400/0400}0.150[0.080] - - l1000]
2000 yaar eciion MIN 35000 80000 28.00
Standerd ASMESAS38 | MAX 0300 - 11200 0050}0.048[a400]0.400} 0400 {0.150] p080} - - {1.000
2000 vear edifion win | 35000 £0000 28.00 '

Nota 1> CUACHNIHV = 1.000 %

The materials has been menufactured, sampled tested, and Inspecied It accordance with
His gpeciﬁcaﬁon {inchading year of issue)}, and hes been found to meet the requirements.

fond) &
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. SPMB :B.2.1599
PT. BAKRIE PIPE INDUSTRIES MR No. : 36610AEAAZ
* JL. Raya Psjueng Dale :Juna 08,2002
tdedan Salrla 17131-Bekas], indonesia ) Page :3¢i3
) . ATTACHMENT TO MILL'S INSPECTION CERTIFICATE {Product Analysis)
) , Feal | Yiekd Gauge
o Test Nunt Nimber | Stangn| Tersie Stengh(Pel) | P0 ) Bong | Hydo Chemical’Analysis (%)
(Psl) | Long | Trans I Weld I inc) | () fPsn| c 1 & Imn | P 18 loulor| MM | vV iwlwli
21 |421918 000055 001037 |93165L] 45427 | - 16834075437 2 |4016)1180]0.168]|0:216|0.020.008 | 0.004 | 0.036 | 0.024 | 0.046 | 0.009 | 0.005 | 0.002{ 0.002 | 0.141
0.160] 0218 | 0.007 | 0.009 | 6.004] 0.038 | 0.023 | 0.045 | 0.090 | 0.005 | 0.002{ 0.003 | 0.110
22 |421948 000057 001079 (93167 42626 | - - [e414s{73se0| 2 {4154) 1180 0.120{0.204{0.385] 0.008)| 0.003 | 0.042} 0.026 | 6.037 | 0.008 | 0.005 | 0.002 | 0.002} 0.140
0.120{ 0207 | 0.830 | 0.008 | 0,003 { 0,042 | 0.031 | 0.037 | 6.008 | 0.005 | 0.003 | 0,003 | 0.115
Standard APISLE MAX 0280] - l1200{0p30f0030) - 1 -} - | - | o 4 - -] -
2000 year edifion MIN | 35000 60000 2800
Standard  API 5LX-42 MAX 0260] - |i3o0joosoloeso) - | - | - F -} - -} -1 -
2000 _year ediion MiN_| 42000 80000 2800
Standard ASTMAS3E | MAX 0300! - |1.200}0.050}0045{0.400{0.400]0400}0, 1500080} - | - 11000
2000 yeer edfion MIN_| 35000 - §0000 28.00 - - :
Standard ASME SAS3B | MAX : 03001 -  11:200{005010.045104001040010.400 10.150 10 >tz 11000
2000 year edfon iy | 35000 80000 25,00
na;131ﬁ§§ﬁmmn=mﬁsea
The materiats has boen manufachred, sampled tested, and inspected in accordance with ' mmmﬂu
this specificafion {Including year of issue), and has been found 1o meet the requirements, S eT. 8
PIFE
nucn;snwas r
JAKARTE egkemed ) |
QAQC Manager .
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S SPMD :B2.1699
PT. BAKRIE PIPE INDUSTRIES Mi No. : 3661 QAEMIA2
JL. Reya Pejuang : Date :.une 08,2002
Medan Setria 17131-Bekasl, Indonesia A Page :20f3
ATTACHMENT TO MILL'S INSPECTION GERTIFICATE (Product Armlysis) - .
Feat | Vieid ke Sornh (Pl Gaugeg‘l”d,: A
No Test Number Number | Strength T (Psi) Lengfh Chamical (%)
, (Psh) | Long [ Trens [Wed T (o) | (st) (Pl c | & imo [P |s loulo | IMo] v imlwl] 4
11 [421918 000027 000486 |60876Q] 45627 | . .- [e8824 | 77741 2 |30.37( 11800.130 | 0.239 [ 0943 | 0.011 | 0.004 { 0.056 | 0.024 | 0.041 }0.009{ 0.008 | 0.003 | 0.003 | 0.138
X 0.150 | 0.242 | 0.925 | 0.011 {5.004 | 0.067] 0.037 | 0.041 | 0.008 | 0.005 | 0.007 | 0.007 | 0.150
12 (421918 000031 000561 6077l 42498 | - o524 74681 2 |39.96/ 1180 |0.150|0227{0.864 10014 0.007 | 0.063 | 0.027 | 0.037 | 0.009 | 0.004 | 0.003 | 0.003 | 0.131
. . 0.150 { 0.225 | 0.878 | 0.01 | 0.007 | 0.063 | 0.023 | 0.038 | 0.009 | 0.004 | 0.002 | 0.003 { 0.128
13 [421918 000034 000617 {60871Q) 46468 | . {65126|74484| 2 |39.57| 4180 | 0.410|0:247 | 0.608 | 0.008 | 0.004 | 0.027 | 0.025 | 0.034 | 0,008 | 0.005 | 0.006 ] 0.006 | 0.094
0.130| 0.246 | 0.870] 0,008 { 0.005 | 0.026 | 0.032 | 0.034 | 0.008 | 0.005 | 0.010{ 0.010{ 0.097
14 1421918 000038 000500 |60868QI 45843 | - | 60068 | 75670 | 2 |38.48( 1180 0.150 | 0242 0.881 | 0.000| 0.005 | 0.034 | 0.028 | 0.034 { 0.000 | 0.005 | 0.003 | 0.005 | 0.101
' pr— ’ 0.180{ 0.242| 0.878{ 0.000 | 0.004 | 0.035  0.036 | 0.034 | 0.000 | 0.006 | 0.004 | 0.060 | 0.409
15 1421013 000039 000714 (2782} 42782 | - | 64770 | 78836 2 {4173 1180 | 0.120| 0244 [ 0,830 | 0.007 { 0.002 { 0.065 {0.019] 0.038 | 0.008 | 0.005 | 0.002 | 0.003 | 0.127
o - 0.120 ] 0.234 | 0,624 0.007 | 0.002 | 0.065 | 0.024 | 0.030 | 0.009 | 0.005 | 0.002 0.003 | 0.133
16 (421918 000043 000784 |60188Q| 45427 | - (60919 |77343| 2 |40.18| 1180 0.120|0.201 | 0.884 [ 0.007 [ 0.003 { 0.043 | 0.021 0.037 | 0.008 | 0.005{ 0.002 { 6.002 | 0.108
013010203 { 0.381 { 0,008 | 0.003 | 0.043 [ 0.023 | 0.037 | 0.006 { 0.005 | 0.002 | 0.002 ] 0.108
17 (421918 000044 000766 |03830L| 42408 | - (66321 | 74707 2 |[41.93] 1180]0.130|0.187{0.075}0.095}0.003]0.020|0.026 0.034 | 0.009{ 0.006} 0.002 | 0.001 | 0.094
. . 0.140]0.187 | 0.964 | 0.014 | 0.003 | 0.030 } 0.029 { 0.035 1 0.000 | 0.006 | 0.004 | 0.004 | 0.093
18 (421918 000045 000843 [s0176L| 45174 | - |eass4{70018| 2 |34.251 1180 0.120{0.227 | 0.666]0.008 | 0.008 | 0.021] 0.042 | 0.033 { 0.008 | 0.005 | 0.005 | 0.005 | 0.104
. 0.140( 0.227 | 0.880{ 0.008 |0.009 { 0.620 | 6.034 | 0.033 | 0.008 | 0.008 | 0.004 | 0.004 | 0.092
19 421918 000048 000879 [O3150L| 43091 | - |64600| 73688 | 2 |42.13| 1180]0.140{ 0202} 0.885 | 0.008 | 0.003 | 0.042] 0.022} 0,037 | 0.009 | 0.006 | 0.003 | 6.002{ 0.108
0.120]0210| 0.849| 0.008 | 0.004 } 0.041 | 0.029 | 0.036 | 0.008 | 0.004 | 0.004 | 0.007 } 0.120
20 |421918 000054 001018 [s3164L] 44631 | - 63676 | 75537| 2 |[37.99] 1180 0.150]0217]0.9040.000 | 0.004 | 0.038 0.028 | 0.047 | 0.010 [ 0.005 ] 0.002 0.008 | 0.1 16
. 10150102181 0504 ) 0,008 { 0.004 | D038 0.027 | 0.047 | 0.010 | 0.004 | 0.002 | 0.002] 0.113
Standard API 508 MAX 02601 - {1200{003010 AR S S I P
L 2000 year edifion MIN 1 35000 50000 28001 -
Standard APISLX-42 - | MAX oz60| - |1300j00%0400%0f - | - | - | - f - f - | - | -
2000 year edilion MIN | 42000 80000 28.00
Standard ASTM A53B MAX : 0300} - 1%.20010050|0045]0400]0400{040010,15010080] - | - }4.000
2000 year edtion MIN | 35000 60000 2800 | . i -
Standard ASMESA53B | MAX . 0300| - [1200/0060]00450.400]0400/04000960{0080] - | - |1.000
2000 yesr edfion MiN | 35000 80000 28.00 . -
s
Note 1> CusCreN/ = 1.000 % P.T, BAKRIE
The materfais hes been enuféchred, samplad tested, and inspacted in accordance with S @K’,’;’{,,Tm,,

this specification (Incudng year of Issue), and has been folnd 1o mest he requirements. ‘ JVAKARTA

NdTlip €000°9 "NYP

1d1d "SSVA
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et TTTTTm T mmmmmonemm m Form No, 18A
T te SerBNo.: 0986821 Revaon 5
" .ﬁ - MILL'S INSPECTION CERTIFICATE
) Bakrie Plpe '
o Industries : AEW FRING ERW STEEL PIVE FER API $1X-47 (rs), 1)/aP! 518 (PSL 1)
) Arficle Spocification :ASTH AS ASME SASIB (UADRUPLE STENC. y BLACK PLAIN Exp SPMB No.: B.2.2628
e P . 30 DEGREE) BLACK VARNISH COATED MIC No. : S889/QAB/VIT1 /0;
2 Medan Salila 17131 Customer v Date : August Jo, 2002
= Bekal, Indonesia Contract No :0rder No.FO §: 12412-n7
. s : . : Sh Q:W.WWUVQOOJ
OULF COAST, BOUSTON, TEXAS Par
ol R Otdered Sizes ____Dellvemd Quanity Dssaripiion of lnspackion & Test
m ast - -
No | woko, | o, [ tosksslousise [ Lergih | NPt | e Weight | Jirteea® aﬁgmhﬂmmg Utrasonic; o' | tmpacy @‘&:ﬁff o
1 24" {0.3757 |42 Feet 83 Pcs '
to . er or per 3,486,000 | 149, 769 Sound und | Sound |Sound $oand - -| Sound
43 603.6mm | 9. 52mm| Piece Feet ] Kga -
Yiold Torsie Gaige
Tos Strength | Strangth | Lengih|Elovgalon| Hardnees Charrical Analysks (i)
Heal No. engih _1_Strength {lemg
Ne.f 7o PSIMPa | pPsumpa | %[RRI T Ma Pl S Mol v w Remada
&4& Attaofment to Mill's Inkpecty Cert | ﬂcat% '
= At tachipent I*?ruduc s Amlyyis [1 ;
3 C
<t H H
- i
g v ey
e T J
= MIN S “_‘
= We hewby certlly that matests] deseribed hereln PT: Bakrls Pipa industrias
-+ fins Dasn duly Inspecied in accordancs with the abovs spedification, P.T. BAKRIE
] Pt :
= * YOUNGQUIST BROTHERS, INC. JAaKA. 4 et R
: H.  .-viewed Thig Shop Drawing/Subpyittal It. Endang Kusnadj
: Y. .:ction Me. # ek
o CUSTOMER (ORIGINAL) Treos it No 5%@ Date: 3
=

1

Signature

Q{\ fqc Managar



Axsmwmusrmes-
- myaPu{uang
-adan Salta 17431-Bekas!, Indonesta 102
. AGHMENT YO MILL'S INSPECTION GERTIFICATE {Product Anelysls)
"“ Hent | YiaMd P Gauge Cherricel Analysis (%
o | o Yost Nawdsr  |Mumber | Srengh| oo SYRngh (PS) |\ grgp| Slong | Hyero %)
{Psi) | Long I YrenslWeld | (inc) | il dpsil ¢ 1@ twmn [P 18 {cuior | o Il v | i M/ ¢
S~ 1 1 {422032 ooooot ocoooio |se3s2L| <3738 | - | eose2{73zee| 2 |az.s0{ 1180 |0.480{0.260) 0802 {0.012)0.004|0.022} 0036|0042} 0.008]0.000]0.004 {0004} 0. 109
= ) 0.470 | 0.262 | 0.908 | 0.012} 0.004 | 0.022 | 0.034] 0.042 | 0.008 | 0.009 ] 0.004 | 0.003 | 0.407
o1 2 [423032 000002 0DOOXS [04368Q) 42063 [ - | 66406 | 71%83| 2 |38.19) {160 0.160|0.201 | 0.857(0.015| 0.003| 0.021{ 0.042| 0.043 | 0.008 | 0.009} 0.002 | D.004 | 0.115
= ; : 0.160{0.231 | 0.858 | 0.018 | 0.008{ 0.022{ 0.046 | 0.043 | 0.009 | 0.000{ 0,008 | 0,006 | 0.120
3 |423032 000004 000074 jodagsq| 42313 | - 70659 | 734751 2 |37.50( 1180 0.13010.245{0.943 ] 0.013{ 0.004 | 0.033 | 0.042] 0.043 { 0.009 ] 0.013 | 0.008 } 0.004 | 0.131
] . 0.450 | 0.246 | 0.945 ] 0.043 | 0.005 | 0.033 | 0.043 | 0.043 | 0.009] 0.043{ 0.003| 0.007 | 0.132
4 1420032 00000 DOD161 {684891) 42213.] - Jedso0|75380) 2 |4154) 1480 0.170|0.225 | n.ave]0.021 | 0.007|0.025 | 0.045{ 0,030 | 0.008 | 0.008 | 0.004 | 0.004 | 0.124
: : 0.170 | 0.224 | 0.835 ] 0.021 | 0.007 { 0.028 } 0.041 0.039 | 0.008 { 0.003 | 6.004 { 0.004] 0.117
5 1423032 000012 000217 {60aeeq) 42556 | - |e87ss{76183{ 2 |ar.20{ 1180} 0.210{0.269|0.879] 0,012} 0.006{ 0,033 | 0.045| 0.033 | 0.009 | 0.007 | 0.006 } 0.006 | 0.118
0.210}0.262 | 0880 | 0.013{ 0.006 | 0.033{ 0.048{ 0.033 | 0,008 | 0.003 | 0.005 | 0.008 | 0.122
& l423032 000014 000248 (61451Q] d3z00.| - |esoso|{ 73480} 2 {38.22] 1180 0.140]0.196 ] 0.887 | 0.014{0.004 | 0.012{0.0351 0.097 | 0.008 { 0.c04 | 0.011 | 0.004 ] 0.088
0.140 | 0.196 { 0,892 { 0.04 | 0.004 | 0.012 | 0.020{ 0.037 | 0.00a | 0.001 | 0.012 | 0.004 | D.0%2
7 1423032 o000t 000282 [61453Q) 42160 | - | &aess{7i7e2{ 2 |40.18] vie0{o0.170|0.255|0.854]0.014 | 0.006 | 0.03 | 0.035 | 0.032 | 0.009{ 0.005 | 0.008 { 0.004 | 0.105
0.170 | 0.258 | 0.860 | 0.012 | 0.006 | 0.033 | 0.039 | 0.032 | 0.008 | 0.005 | 0.008 | 0.006 | 0.108
8 1423032 000018 000336 [93185L| 42256 | - | 67359 | 74088 | 2 |28.39| 1180 |0.9700.235{0.908 | 0.012 ] 0.007 | 0.096] 0.046  0.048 | 0.010{ 0.005 | 0.002 | 0.006 0.134
' 0.170 {0236 { 0.900{ 0.042] 0.007 | 0.036 { 0.043 | 0.047 { 0.010| 0.005 | 0.003 | 0.007 | 0.1
9 |423032 000020 000GED |93736Q| 4M08 | - jeeBes{73475[ 2 |37.20) 1180 0.140{0.204 | 0.673 | 0.016 | 0.006 | 0.024| 0.044 | 0.044 | 0.008 | 0.010 [ 0.002 | 0.004] 0.122
- : 0.160 | 0235 | 0.873} 0.017 { 0.006 | 0.026 | 0.047 | 0.044 | 0.008 | 0.010 | 0.002 § 0,006 { 0.125
) 10 {423032 000022 000388 ]oarasal 42358 | - | 64420 74257( 2 |37.50] 1180]0.180|0.997 | 0.021]0.007 |0.000 {0,026 | 0.034 ) 0.044 | 0.008 | 0.008 | 0.002 | 0.004 { 0.10
; 0.70 | 0.487 | 0620 | 0.007 | 0,009 | 0.025 | 0.033 | 0.044 | 0.008 | 0.006 } 0.002 | 0.005 | 0.108
| Standsrd AP 5L | MAX o260] - {1200locaofoesel . | - | -V . ¥ .1 .1 ..
[ 2000 year editon MIN_| 35000 50000 28.00
| Standmd APISLX-42 MAX 02804 - f{13oojoosclogdef - } - | -} - f - f - U . 1 -
¥ 2000 yeer edilan MIN | 42000 80000 28.00
"= Standand ASTMAS3E | MAX ) p300] - 11200/ 00%]0045{0.400| 0400 0.400{0.150]0082] - | - 1000
o3 _ 2000 yearedtion MIN | 35000 80000 28.00
= Stendard ASMESASIB | MAX 1 03001 - 14200(0.050{0.043}0.400{0.400}0.400]0.150f0.0e0] - | - !(ao00
2000 yeer ediion #IN | 35000 80000 28,00
Z{a <> CutCraNHY = 1,000 E ' :';. BAKRAIE
= e t
2= materals has besn manufaciured, sampled fested, and inspacted o accordance with A J INDEuaTmEa

e e e T

4

speciicalion {Incuding year of {ssue), and has besn found i meel he requirements.

JAKARBTA
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- —RIEPIPEINBUSTRIES - -

1]

P.

NO. 6793

e e e e ' SPMB :B22623

Mt Na..; S888/QAENIN2
(aya Pejuang - RUQ 30, 2002
#dn Sakia 17 §31-Bekesi, ndonesia Page :24f2
. ATTACHMENT TO MILL'S INSPECTION CERVIFICATE {Produet Anelysis)
Heal | Yield ) ¢ Gauga
o Tasi Nutmber Numbe: | Strangh Tonslle St (Fsl) Le JEbng Hydro chormcalnnaiyms(ﬂ)
®s) | 1o Trans [ Waid | onc) | () | s | o ssPMnPsfc«CrMMovn Ny [
11 1423062 ooono4 000438 {17300 42057 - 65685 71808 | 2 4016/ 1180 | 0.160 0.227| 0.977 0.007 | 0.007 0.02810.033] 0.047 0.0091 0.005 0.008]0.0ps a.110
0.160{0.226 0.37710.008 ! 0.009 0.028 | 0.039 6.043 [ 0.009 { 0,008 0.0080.005 | 0.11a
12 1423032 00po28 000468 | 04a93; 42554_ . 56818 { 73702 2 3829 1180 0.170 ] 0.248 0.852| 0.007 0.004]0.029] 0.040 0.045 } 0,009 0.006 0.002 ] 0.008 0120
0.160]0.249 0.943 1 0.007 0.004{ 0.029| 0024 0044|0010 0.006 { 0.0p2 000510.113
13 1423032 pongpy 000487 (815180 43578 - 67968 | 74115 2 137500 1180 0160102101 1.029 0.00910.005 ] 0.024 0.032{ 0.044{ 0.008 0.010[0.005 0.004 | 0.110
0150 ) 0210 1.03410.010 | 0.005 0.024 1 0.030{ 0.044 0.0080.010 0.002{ 0.005 | 0,108
14 1423032 000023 D0Os0a (317070 42554 - 64827 | 140581 2 41.93( 11801 0.160 0.225 {0.849 | 0.014 0.006 | 0.022{ 0.033 0.042 | 0.007 | 0.009 0.008 | 0.005 | 0.105
8 017010226 0.2891 0.007 0.008 0,020 0034 004 0.008 | 0.008 0.010] 0009 0.111
15 1423032 000029 ‘000527 (93641 43735 - &75Mm | 13010 2 |39.96( 1180 0.18010.223 | 0.98s 0.007 1 0.008] 0,028 0.03410.042] 0.009 0.006 | 0.010 000810110
0.170 | 0.226 [ 0.969 0.007; 0.008 | 0.028 0.034 1 0.043 | p.p08 0.006 | 0.010 0.009(0.111
16 1422072 000030 000545 | 953831 42085 - 68610 | 13347 2 37401 1180 0.160 | 0.250 0.822) 0.012 0.00210.073 0.033) 0.042 0.008| 0.009 0.002]0.003(0.107
0.150 10260 0.920 0.01210.604 | 0.023 0.03110.041] 0.008 0.008 | 0.002 0.0041 0.104
17 1423032 000047 000839 | 598661 43479 - 71014 { 74482 | 2 4016} 18071 0.150 0.245| 0.805 ] 0,010 0.004 { 0.025{ 0.018 0.015 ! 0.003 0.004 | 0.007 | 0,004 0.082
- 0.150 {0.2¢0] 0.875 0.010| 0.005 | 0.025 0.036 | 0.020 0.003 1 0.004 | 0,006 0.004 | 0.084
18 1423032 000045 000874 (595871 43351 - 87601 | 74584 2 13870| 1189 0.170|0.198] 0.925 2012 0.008 0.041} 0.042 0.024 | 0.008 0.004 | .004 0.003 {0111
- . 0.180 {0185 0951|0012 0.007 [ 0.035 0.040} 0,021 0040} 0.005 0.00¢}0.005 [ 0.104
Stendard APYSLE MAX 02601 . [1200 0000i0.000{ . - - - - - - .
20300 year ediion MIN | 3500p 000D 28.00
Standerd APy S X-42 MAX 02001 - 1300 0036i0030] . - - - - - - -
L2000 vear edifoq MIN | 42000 60000 . 128,00
Slandard ASTM A538 MAX : 43001 - Jyong 0.050) 0.045] 0.400 040010400 0.150 0.080| - -1 1.000
2000 year ecifon MIN ¢ 35000 50000 208.00 .
o Standard ASME SA538 MAX - 03001 . 11200 0.050 0.045 { .400 0.400 1040010150 p0go| . - {1000
= 2000 yearsdtion ____{"uiv | 3000 §0000 2800 |1
oo Ole 1> OGN = 1000 % -
<>€ue matertals has boan mardachied sampled bsted,andmspaciadinaccurdamemh N T, Balgie Plos ndusties
s specificalion fincluding year ofissue), and hias been lound fo meet the 18qUirements. - Pip BAKRIE
LNDUBTW
AKARTA
(leEdaneruseg ) © N
QAQC Wanager

{MAR, 1. 2003 4:18PM
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ﬁlkﬂa Pipe

Industries

Ji. Raya Pejuang
Medan Salrla (7131
Bekasi, h}dcmes!a

Customer

Serle BNo.: 0984144
MILL'S INSPECTIDN CERTIFICATE

NEW PRIME ERW STEEL PIPE FPER API SLX-42(PSL 1)/API 5LB/

Afﬁc]s SPQ‘;incaﬂan .ASTN ﬁ”/m Wlﬂ WHPI‘B MUII.ED,
LACK PLAIN BEVELED END,BLACK VARNISH COATED

-

Form I\ :
Revislon H -}

MIC Now+ 661/GAE/VT/02
MIC No- ¢ Sune 48,2002

Contract No. "sP.O.No,#: 11183-NI-HIN-1 “Shipper : ANGARA V.007
GULF COAST, ROUSTON, TENAS
o - T Ordered Sizes ¢ Delivered Quantity Descriplion of Inspection & Test
m ost
- e ia Yield

No. | WorkNo | No. | IPUaitl®e |miciness | tengh | ARETETE | NotWeighi | Sornen L BHEale | rationing Ulrasonio] pfram, | impect N‘?gﬁg;:?i et

1 24" 0.375% |42 Feet 211 Pecs

to or or per 3(862.000 380, 724) Sound Sound Sound Sound Sound - Sourd Sound
214 609. 6em | 9.52um | Plece Feet Kgs

-

Tost] 1ot N, | Stonath | Stongs | amn|Eopaation| Hardasss Chermical Analysis (X) N

. - 10)
Ne PSIMPa | PSUMPa [ In W |HREAVIOITG sl M| P | S | Mo | G | v o

) ST Attachment th Mill’s Indpection Cbrhﬁcatla
Attach%ent 4&ndbc 5 Anafysis
Standard |-
MIN

Ve heroby certfy that material dascribed hareln
has baen duly inspected in accordanca with the above specification,

CUSTOMER (ORIGINAL)

PT. Bakrle Plpa Industrles

PT BAKR
mMPE

JAKART
I

e

INDUBTRIE
r ™

QA ! QC Manager

Halll

Sy rog



SPMB :82.1589

PT: BAKRIE PIPE INDUSTRIES Wi Mo : IS6TOAEANN2
JL. Raya Pajiang Drie :June 08, 2002
Meden Salria 1713 1-8ekasi, ndonesia . Page :1of3
ATTACHHBENT TO MILL'S INSPEGTION CERTIFICATE (Product Anelysls)
Reat | Yiewl . patt | G2U9E| g h Chemical Analysls (%
o Test Number Number | Strength| Toneie SIrengh (Pl || gngm) E1ond | Fyro ‘ caf Anaiysts (%)
{Psl} | Lang | Trens | Ywebd | e} | (%) | (Psh] © S jup | P 8 Cy |l O t M | Mo | V i Mb {
1 l421918 000001 Q00007 (591781 468642 - 69900 | 72052 2 13822} 1180 0.140)0.207 | 0.856 1 0.007 | 0.003[0.032{ 0.032 0.034 ( 0.0038 | 0.604 {0,001 ] 0.001 ] 0.102
. 0.140 | 0.209 | 0.205 1 0.008 [ 0.002 [ 0.033 1 0.033 ] 0.034 |.0.088 | 0.604 | 0.001 { 0.0041 ] 0.104 .
o 1471518 000ODA CODOTY (B0s7SQ| 49185 | - | 70z1a{7s033| 2 [36.02| 1160 |0.095|0.205 [ 0.866|0.010 ) 0.004 | 0.056 | 0,903 | 0.039 | 0,008 { 0.005 | 0.004 | 0.004 | 0204
_{0.430{0.158 | 0.669 [ 0.011 | 0.004 | 0.055 { 0.090 } 0,039 0.603 | 0.009| 0.004 | 0.004 | D.153
3 424518 0ODDOT ODDA2T {82751L] 43493 - 65638 | 74029 2 |3858( 1180 1 041G ] 0.223(0.813 | 0.007 | 0.004 | U.038 | 0.020 | 0.037 ) D.0O8 | 0.005 [ 0.002 | 0.002 ] 0.100
0120 0.228 1 0.8201 0.007 | 0.004 | 0.039 ;0,025 { 0.038 { 0.003{ 0.005{ 0.002 { 0.002 | B.107
4 1421018 000041 000490 | 58G35L] 47404 - 66158 | 76177 2 |38.81) 118010.130)0.258] 1.018]0.01310.002|0.02010.026 0037 | 0.008 | 0.006 ) 0.002 | 0.002 | D.DAY
0440102641 1.02210.043 [ 0.002 1 0.030] 0.0281 0.036 | D.ODA | 0.006 | 0.003 | 0.003 | 0,700
& laz1eia 000013 000244 15803801 47803 - 66248 | 74556 2 4016} 1180 | 0,150 0.209 } 0.804 | 0.007 | D.0D2 | 0.041 [ 0.0858 | 0041 | €018 0.005 | 0.002 | 0.002 | 0,176
- 0.140 | 0.213 | 0.903]0.007{ 0.003{ 0.042| 0.097 | G041 | 0.620] 0.005 | 0.003 | 0.DO3 | 0.185
G [421918 000016 OGJ288 |5BG33L | 48002 - 68824 | 78637 72 13808(11801042040225]0.855)0.008]0.0041 00230077 0.039100712{0.004{0.004(0.034]0.143
0.160 | 0.219] 0.550 ) 0.009| 0,004 | 0.023 | 0.06( ( 0.037 | 0.012] 0.005 | 0.004 | 0.004 | V.126
7 1421918 000021 000331 |312350| 45028 - 67544+ 72664 2 l3rs9| 19201 0160023210805 0.00810.004§0.022]0.020 | 0.024 | 0.008 | 0.005 | 0.004 | 0.007 | 0.090
P 0.460 ) 5,238 | 0.853 | 0.009 ) 0.004 ] D.022 | D.032 | 0.034 [ N.008 | 0.005 | 0.004 | D.006 | 0.024
3 421318 000022 000383 822030 43152 - 67302 | 76874 2 3753|1180 {0.130 | 0.223] 0.809{ 0.008 ] 0.005 0035 { 0019} 0.033 | 0.003 } 0.005§ 0.003 } 0.003 | 0.087
0140102291 0.50310.008 0.005§ 0,030} 0.0200.033 | 0.0G9 ) 0.665( 0.007} 0,044 | 0.088
9. 421916 000023 000417 56943[‘!’ 44986 - 67671 | 72204 33.48) 118D | 0,150 { 0.240 0,545 ) 0.012 | 0.009 | 0.064 | 0.062 | 0.040 [ 0.009 | 0.006 | 0.065 { 0.007 | G.179
v’ 0.150 [0.227!10865{0.011(0.007{0063|0.035}0.038 | 0.008 | 0.006 | 0.007 § 0.007 | 0.142.
10 1421918 000026 (0488 | 0342611 42441 - 84657 | 7TRe&{ 2 | 37.89{ 1180 0‘!10 0240109251 0.0061 0.0041 0,034 | 0.036 0.035 | 0.008 0.005].0.005 | 0.00710.110
0,720 10240} 0820 | 0.0D6 | 0.D04 | 0.035 | 0.035 0.0365 (00091 0.004]0.004 ] 0.607]0.108
Siandard AP 5LB MaX : 020( - 12001003010030§ - - - - . - - -
2000 ysar ediion MIN | 36600 60000 28.00 i
Stendand AP! 5L X-42 Max 02600 - 193001003010030| - - - - ~ - - -
2000 year edion N | 42000 50000 26.00
Siendard ASTM AS3B MAX g3c0! - !1o00l0.050l0045{0400!0400]0400l01450 0080] - - l4beo
2000 year edition MIN | 35000 S0000 28.00 i
Standard ASME 8A538 | _MAX 03004 - 131.2001005010045¢040010400;0.400/0.1502{0080] - - 11.000
2000 year edifion MIN | 35000 60000 2300
vola 1> QRCHNEY = 1.000 % ) . g‘,;‘ BAKRIE
4 =
I malerlals has baen memtachrad, sampied&asiad snd Inspectsd in acce with NDUGTRIES

Hs spedtication (inciuding year of issue), and has been Jound io meel e regdrements.

JAKARTA

A n AT T e .

s

v

NG NN

4]



T e

T

A ' SPMB : F2.9599 .
PT. BAKRIE PIPE INDUSTRIES Hil Mo, 1 386 HOAEMIN? i
Jr. Ray& Pe}xeng . Data  :.me ,OB. 2002 :
Madan Sztis 1713 1-Bekad, Indonzsia Page :2cl3
ATTACHMENT TO MILL'S INSPECTION CERTIFICATE {Product Analysis)
Heal | Vieid . Gauge ! pv.rn | Hyers emicat An % :
Mo Tesl Number Number | Strength Tensita Strenght (P<!) | Lengin Hye Chemicaf fnalysls (%) :
. (Psi) ) Long | Trns | Weid | ng) LW LS| C | & [ Wn | © S cuj o | M iselvimn|mw|®
11 lac1o18 o000y ooodzs [eoarsal dsezr | - | essa4{ 77741 2 2037 116010.130]0.239] 0.943 1 0.011 | 0.004 | 0.066 | 0.024 ) 0.041 [0.009 | 0.005{ 0.003 | 0.003 | «
N 0.960 | 0.242 [ 08261 0.041)0.004 | 0.067 | 0.037 [ 0.041{D.008 | 0.006) 0,007 { n.O07 [ r
12 lan1of8 ococozi coossd |soarzal 42488 | - [essadq|74681) 2 [239.86| 1180 0,150 0,237 ( 0.884 | 0.011] 0.007 | 0.083 | 6.037 | 0.637 [ 0.008 | 0.004[0.003 | 0.603 | 0.1
0.450 | 0.225 | 0.873 | 8011 [ 0.607 | 0.053 | 0.023 } 0.638 | 0.008 | 0.004} 0.602 | 05503 { 0.1
13 1421518 000054 006517 (608740} 46488 | - | 65126 | 74484 | 2 [39.57) 1160|0110 6.247 [ 0.806 | 0.008 | 0.004 | 0.027 { 0.028 [ 0.034 | 0,008 | 6.005 [ 0.008 | 0.006 (6.0
0.130 | 0.245 | 0.670 | 0.008 | 0.006{ 0.026 | 0,032 | 0,034 | 0.0081 0.005| 0010 | 0.010{ 00
14 1421818 000038 ©00690 |60B66Q| 48513 [ - | 6ODGB | 75679 2 [38.4B| 1180)0.150}0.242| 0.081|0.009] 0.005 | 0.03¢]0.028 [ 0.004 | 0.003 | 0.005{ 0.003 | 000504
’ 0.160 [ 0.242 | 0.87a | n.c03 | 0.004 [ 0038 p.035 | 0024 | 0.008] 0.005 | 0.004 | n060 | C.H
45 1231918 0OGDRD DDO714 |927EZL| 42782 | - | 34770173836 2 [41.73| 1180{0.120|0.244) 0530|6007 (0002|0065 | 0018 {0038 000850005 | 0002 [ 0.6053] 0.1:
A’ 0470 | 0.244 | 0.924 | 0.007 § 6.032 | 0.685 | 0.024 | 0.039 | 0,668 | 0.005 | 0.002] 0.603{ 0.3%
45 {421918 000043 DOOTHA |601BBQ; 45427 | - [ 69319 | 77I4F| 2 [40.16( 1180 | 012010201 | 0.884 [ 0.607 | 6,603 [ 0.043 {0,021 | 0.057 { 0,005 0.605 | 0,002} 0.002] 0.1
0.130 | 0.203 { 0.681 { 0.008 | 0.003 { 0.043 [ 0.023 | 0.637 } 0.008 1 0.005 0.002 | 0.002] 0.1¢
17 1421018 000044 600795 |02836L] 42482 | - {65329 | 74787 2 |41.93] 1180{0.1200.187{08756}0.01510.003[ 0029} 0,026} 0.034 | 0.099] 0.005} 0.002| £.001 | 0.02
0.140 f0.187 [ 0.964 | 0.014 } 0.003 | 0.020{ 0.028 | 0.036 | £.002 ) D005 | 0.004 ] 0.004 ] 0.09
15 l47ic1a ooooas cooads |sas7sll 4a71 [ - | edssal7oois| 2 [a426{ 1180|6150 {0227 |6865 | 0008 0,008 | 6021 | 0.042 | 0.033 | 0.005 | D.0G5 ) 0.005 | 0.005) 0.10
. : .40 {0227 [ 0.880 5.008 )-0.000 | 0.020 | 0.034 ] 0.033 ) 0.068 | 0.605 | 0.004 | 0.004 | 0.69
g J421518 000043 000873 |83150L| 43034 - | 84600 | 73638 | 2 [4213[ 1180{0.140)0.20Z | 0.685 | 0.008 | 0.003 | 0.042 | D.022 | 0.037 | D.009 | 0.005 | 0.063 | 0.062 | 0.10
0.140 | 0210 { 0.849 | 0.60B | D.0D4 | 0.041 ) 0.039] 0,036 | 0.009 | 0.004 { 0.004 | 0.007 | £.121
20 l4z191a 000054 001048 {93(a4Ly 44631 | - |63675|758837] 2 {37.90f 4180 ]0.45010217}0.904]0.008) 0.004] 0.035 | 0.028 | 0,047 | 0.010 [ 0.005| 0.002] 0.008 [ 0.1
: 0.150 | 0218 | 0.904 | 0.008 § 0.004 | 0.035 | 0.027 ] 0.047 ] 0.010] 0.004 | 0.002 ) 0.002 | 0,14
Standard AP 5LB MAX 0280( - |1.200]003670.036( - - - - - - - .
2000 year edflion MM | 35000 50009 28.00
Stendard AP[SLX-42 MAX 0260 - 11300]6.030]003G] - - - - - - - -
2000 vear edfion MIN_ | 42000 50000 28,00
Standard ASTM AS3B MAX 0300 - |4.200]10050[0.045}0.460)0.400}0.400]0.130]0.080| - - |1<c
2000 year ediiicn M | 35009 &00Co 28.00 - -
Standard ASME SA538 | _MAX 03001 -~ {1.200}0050)0045|0400{0.400]| 0400 )|0.150)0.080] - - 1.c§
2000 veer edfion mirl | as000 80000 28.00 -

iTle 1= Cu+CTehiey = 1.000 &

Y

The praierfals has been mamufdachyred, sampled lested. and inspeciedin accordance with
s spectiication (Includng year of issua), and has baen found to imest e raquiremesns.
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. SPMB :B.2.1589
BT. RAHRIE PIPE INDUSTRIES M Na. : 388 10OAERNN2
JL. Raya Pajuang Date : Juna 08, 2002
Madun Salia 17 131-Bekad, ndoresia Pege 303
- ATTACHMENT TO MILL'S INSPECTION CERTIFICATE (Froduct Analysis)
. Feat | Vield e Gatige 2
o Test Nurmber Number| Str Tzosile Strangth (Psi) Lengin Elong | Hydro ChemicalAnalysls (%) £
/ {Pst) | Long | Trans | Weld | finc) | (%) ({Ps)| C S | Mn S Cu | Cr [ W | Mo | V T | Nb -
21 |421918 00DOSS 001037“ 231651 45427 - 683401 75437 2 14046) 1480 0.160]0.2160.502 ] 0.009| 0.004{ 0.036 | 0.024{ 0.046 | 0.009 | 0.605 0.002 | 0.002 0. -
o160 021a|as07| 0003 d.co4]0.026)0.023) D046 | 0.090 | 0.005] 0.002]{ 0.003 | 0.11
22 [421818 DDOOST 001079 [93167L| 42626 - -{eatds | 7ame0] 2 | 41540 118010420 | 0204} 0.885)] 0.008 | 0.003 | 0.042] 0.026 | 0.037 | 0008 | 0.008 | 0.002 ! 0.0021 0,14
0.120 | 0.207 | 0.880| 0.009{ 0.003 } 0.0421 0.031 | D.037 | .66 | 0.605({ 0.003 | 9.603 | 0.1¢
Standard API LB MAX 0260} - |1zoojopzojogzo| - | - b - -7 -
2000 vear edifion MIN 35000 60000 28.00 :
Stendasd AP ELX-42 MAX 0,260] - [13oolopsolopag] - - - - - - - .
2000 year ediion N} 42000 80000 28.00 .
Standard ASTM A53E MAX 0300{ -~ 11.200|0.050{0.545]0400]0400}040016150}0.080) - - 1o
2000 vesr adition MIN | 35008 60000 28.00 -
Stardard ASME SAS3B MAX 0300) - |1.200{0.050]|0.045]| 0,400} 0.400 [ 6.400(0.150!0.680] - - {1600
2000 year ecdiion SN | 35000 80000 28.00
Mote 1-» CutGr+Ni+Y = 1.000 % -
The materials has been mantdactured, samplad tesied, and Inspecied in accordence with PT. Bakrie Plpe industias
this spesification {inciuding yesr of Issue), andas been found 1o meet e reqaivements, P.T. . .
21 MDUSTRIE r
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APPENDIX D.2.2

16-Inch Diameter Steel Casing
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g“““;‘h AL MET oMt EN 10204218 SpeciBieationst ASTM ASIEVANOG GRIVAP! SL
mesocity: PRIME BPE SEAMLESS STEEL PIPES Wi s
I Paging Groop Chengéy Seamlens Szel Tube Co Lid ' GRB/X42 WITHNACE MRAL?
. : : Date: JULY 25,2002
" Totaly 1918 Pes,, 3072090Fest, 136139 bhis
Qs S T Mehanieal Proportes [Wa T Gl Andpr's (%)
HetNof  Siee P | Toipam) | 1] o oo TS M L0 L Z S L C TS e | S | E oM m L el
0781919 105004 | 36 | cesmoe | 3sme -%:g‘;-‘-‘—g-g Bt Ao | |of Jossjoss[rir foois faen fam| ons| caw | e |00
oaipz| ewscutonse’ | %0 | 20000 | dseso [HEGERAL M. 3B L 3 Yol 'l fGl loxe20 ase {ome o012 | 001 fwot] 0ot fo0m foirn
o11957] 6uSCHeO | 12 | 728000 | eamz2 _l_xm__ﬁmgg e e a| foz0 fozs 08 [eow |oois [em]aos] aoto {eew oo
o2m19s8] euscHaoxw |z | Tameme | e h-}z’ao-;——“g.":_‘z 3128 L2 Ja| | || o foz [os2 {o0s |ois fas]aos aoto [ar00f
ozsof ewscumver | 24 | ssoco | ey [EDEEAL M. | S L6 14 of 0.6 [0.44 | 1.1y oote foz | aar]ecaf 0w |oose [aa
anpos| st | a0 | moas | e pESEEALE L o2 8 g G] o2z [o24 jos3 {0018 |.018 | 03 | 0.04] 0020 f 00w {00
onemoe| 124375740 | 70 | w000 | cxove LIREEEAL B2 L M. 138 fat | la] fo20fo2¢ |00 foois [eotd | ue2]oosf oot [oom Joot
o2 | iz | 49 | weoco | sy pRE0ERBAL 30 L S LA 1ol | fol latses2 |1z Joots [eore | e o] oo [oomo fom
|rnmr ] azwsorae |z | mooo | senis PENGRAL Z8 1 38 LA g G| f{o1¢ foqo (Lo Jonu [eott {a0s|aes| 0020 | nce0 |oot
poztendy] 1exarsaee | wo | aovoo0 | spaoe %‘;ﬁgﬂ:ﬁ}g St Ja o] [ote |02 [ess |oots o020 | 0ot [003{ 00t [oase [aor]
porautel| wrrser | 53| amoce | osesp PADELAL MO L 48 L G 4g @] |d21 {022 |oas oo Jo.or7 faorfom] 00w | ume [0
po241ez| Wexsoower | 25 | toccen | an72s §4 M‘;;;;g i{; :’é 1] | o] [eanfozz foas [ootw oo |e0z)ooe] onio |auw [ea
pozseast| texsooscie' | o | 2c000 | msem [HZOGIEAL 3 431 o 6| lo19Jozz |oso Jogor [u0iz § a0z |oes| o010 | eese | oo
— GT20M0114A) 360|415 | 40 , ,
sozz04e] 16wwsweo V] 27 | rooon | seery [SROIAAL S a T Gf {ous Joxn fos2 Jous Jaons | ass]0os | omo fommo foor|
- * r 4 *
so2z09s)] 1ewarstedr | 24 | ssenr | zaee SUSSHBIAL IR L M LB g G| [oa1 o2s ass |acos {aors [ aoufoa2] onio {000 [0t
' - , ) SUI0RTISAL 360 | 410 | © A —
_30120953‘ e Byaia T g 10%0.00 Jn.612 F13060L76 B T T M G Q 0.18 (026 [055 (ODI4 {0016 | 4,03 | 0.02] 0010 §Gita | Q0!
0220m) wenaisear | ow [0 osjove’ | oooss (SZRIMMALMI LS AL g 6 {021 [028 04z Joote {0011 |00s] 003 caro [ o0 [Qorf
Notea: 1. Fiattening test " Remara: |, Coudition ofsupply: botrolled i
2. Bending lest ‘ 2. Tubes deliveried a theacetical welght gﬁﬁﬁﬁﬁﬁ'ﬁm*ﬁ@ﬁ 1y
- 3. Pipe flating test - 3. G Gi0d > p < R R R
4. Hydrostatic test : | ! <
S, Non-destructive test - Tmspector; Cheng Yu mggﬁffﬁ?jp CHE"GB!’ SEA“[ESS .
. UBE €O..LID,
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| . PANGRIG GROUP CHENGDU SEAMLESS
o STEEL TUBE 4. .LTD.

WYSS:01 200T % 037

omzers| esmnsTOww | 132 | 7w | am omaomgisa: o e1315] | o] Jots Joas 105 [evis [oors [eat] noe] noto Jooew Jami]
sor2usny  16asTOwe' | 26 | towmoo | 20836 g%j At -:f:: a G| |020 026 oss foo14 |001z |aoefo.11 | anzo {eito [om].
50121057 12:3asTDme | 100 | 400000 | sooco (F S ﬁﬁ o of o feas fods fusze [oorr jaos|oes] oom0 [ aroo Joor
64107 3§03 E T g v g ”
sooe]  16sDne | 26 | toinso | moms [HorBIAT ol | U : of | o] [u20]azs Jast{ooioo0rs |aes|ass]eoro [aso0 {our
~ T XEY. ET 3 M T :

wizeu] 1ewsode | 3| s | 2 FERERM 030 | |o]| o ]o2s [os3 [ootr (a0 [eocaer| om0 jorro [oor
Notes; : 58000, 00 Recpayion:- .

L. Flattering test 1, Goaditian of sapply: hot rolled

2. Beading test 2, Tubes deliveriad In fheoreticel woght

3. Pipe flaxing text . 3, Qs armanr- G0 d

4. Hydrostatis lest

§. Non-destructive tet -

| hypeéccﬂmnniu

WE CONVIRM THAT THE MATERIAL MEETS THE SPECIFICATIONS STIPULATED lN TRANEACTION NO, ST-FH 0867,
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Loutract e, Juad ] VAL e vemens mae maern s -
5. | EN 10204315, Speciication: ASTM ASIEVAIGG OR B/API§.
Camm Wﬁﬂhﬂ&éﬁ Pasgang Geoup Changds Seamdeay Steed Tube Co L4 GRAVXAZ WITHRACE MROI7S A
§
. i
i Heat No. Sz P ngm Y RN et 77T 1%} vimmra o T sdm?’”gmvg)__& G v
“ loasss{ towsoowdy | 36 | 1ean00 | as7es *—:g%f-% ‘ = f“"g o [ 6| fois joss L1t |oors o fem| 00s] oam Jasz0 [pok;
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081958 | Gwscheowder | w2z | vzaoo | ern :mg 24 ’;"g 26 6| {0200z [os Joow [aois | 203 {a06] 0010 [e1m [po
ozsa1s0] awscamoxew | 24 | sease | usn g%%g et | [o] {eas (o4 Jras Loore ooz | em|em| amo |oome [onr
omes| Zarewio | @ | 31080 | 72000 mg o1 0] | jo| [o2z]ezs|oss [osts ooms Jaos{oee| nce | oo [eon
" Jommos| waaran | o | 2m000 | sson %&‘ggg; R [T a{ 020 {024 ot foois feote a0z | 0.4} aoto {acin | oot
U fommo| owswsie | 0 | oo | man [ERERBAL 8 L 0 LS AaT ol forefos2 |11z Joots oot feos | oos] 0or0 [ oo Joor
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" o] e | 5 | amem | sm PZPCTTVYY MNETUONL N NCER P [ PO PYSY PP PYYPY P Py ey [y pesmg s
pozsaisz] Mwsorwas | 25 | joo0on | mms PLGOITA a1l | [o] fore o2z fos {ooto {oots [eaz|00e] 0010 [0 [aet ‘
pozscost| 1ewsorsse | 59 [ 2000 | men [MESISEAL IR 48 L4 16l | 1o fa1s Jozz |00 [oser [aor2 {wez]ees eoto [amo [oer
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MILL TEST CERTIFICATE

Commadity: SEAMIFSS STEEL PIPY Cortificate Ne.: 10011610081 -

: EX 102041318, SIRCVICATIONS: ASTOS-ASVASNE SA

. LICNO. : 1315756 SVASME SA106 /AP1 SL, B/X42 ‘TOLERANCE TO

AS3 ONLY IN S1ZES 1¢" AND ABGVE WITH A
OTHERS TO AM. :
Pragrg (houp Changde Sesmbees Yicel Yils Oa, L,
LOT NO.3
Qs i (e T —
HutNo, Stos oo T mh&l‘m'l‘ﬂl?bﬂﬂo. T 0] ﬂx i ‘E 1—% 51 7 ] Cr ) i g TV
0170633 | taXRYxde | 25 | 00000 | 32728 ”'“lga" 3 o| | lo] |o4]os |Lis [ao12 Jesns | ez 0ne] a020 {0060 |0nr
oim2de| MnATDwr | 86 | o0 | sz (BB al | || oat [e20]ass |acai faeis | on [oes| acmo [0 |oni
oy12136| UESSTONM | 95 | 34000 | 4does [N o} | |o] 013 ]eaz]126 [ene foorz | 002|004 ] 0010 | aios |am
sier| ousamue | ¢ | 2o | aae [SOCEA a al [eas|o4 |11 |eoi7 [oors [osa]oos] oae [ a0 |eat
omesz| toammasTDMo | 96 | snsoso | msee (UITHEEAL 2 a| | |a] lots |oaz]ru |ooin [os1s fosz|oos| aea0 [et00 |eor
oisnss| 1eaerativse | 72 | amsoon | mses [EHOTSLEA e o] o6 ]oaz|Li0 |09 [a0ts {am] o1 |aowo |20 |ast
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shippez n q?"numc- PACKING LisT I Dte | 0.4 515039.08
W73k wWol)| | Te
% = b 1o  Youngquist Bros.
. bibote | 2-|7-02 C/O Bonita Springs Utilities RO Plant
Jin - o)y M;{:h"';*{,"{;;'m , 11950 E. Terry St.
— —— MewSMigm L K‘P’éi Bonita Springs, Fl.
sStopd |1 <0y |[FOB Pdnlé‘,‘“&’ya""‘;Jr‘ . rvmlzo%zg?%ﬂ  [w_ e Owe Seg Map L
Sbosn S s 0 - © ISUED FOR ACCOUNT OF ASS PPE & STEELIS PECIED. Shpsd v 7t .|| Hies
‘ _ = ) mmmmzn G . ,
Wt |t e A — w1 | St Name Spocfic hstucions | Ut Pice Towd
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. Special Instructions:
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Shipper: ‘j::‘»?l‘lt OF LADING- PACKING LIST nvoice Dote BO.# 218039-08
e, [y 2713T6W ] | To
a%., INC. Youngquist Bros.
Ref Dote C/0O Bonita Springs Utilities RO Plant
mm, 11950 E. Terry St.
Released i i ,
load# 3 P’!,m 516 741 4398 by gggxtnaﬂ aSpprlngs, Ft
Date Shigped 1} £0.8. Point Toll Free 800 272 8277 .
Fax 516 741 8210 it MiPwpod O okt s
Sols Pron frms Ty — L ' Fbgh s
_— — — DESCRIPTION OF PIPE YO BE REEHD W - . 1
Bundes | Ps/Bundle /00 Size nd e n Sip N S lsiuctons | Unit P ol
8 DR |20 BPE XH .500w API5Ib Smis
4 | 40.2| 16 BPE .375w APISIb Smis /
Special Instructions:
n«wiﬂmmﬁmw - o

SIGNED BILL OF LADING MUST ACCONP

REIGHT INVOICE FOR PROMPT PAYMENT
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: : mz ;4;,35.‘%8 oty vk Bonita Springs, FI. -
. i : : See Ma / Y
b Stiped % () LI i sorar, e PHRBOTTEIT gy im0 P ¢ =
Y T8 . i . - ‘ : ("
esbesn Do ISSUED FOR ACCOUAT OF VASS PIPE & STFEL AS SPECHIED SW““SMH Fght Ms <
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NO. 8793
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Formular 12A, rev.2

‘ : . -
@E . MILL TEST REPORT NO s
Manufacinrer: - * 15.06.2002
S.C. PETROTUR SA. te E.N, 10204/3.1.B D674
AV, ROMAN - IASI KM 333 .
Z.LP, 5553 -ROMAN,
ROMANIA
Description of goods:
Buyer: Tatal Length:
PRIME QUALITY, NEWLY PRODUCED SEAMLESS STEEL PIPES IN 1026.63 MTRS
STRICT CONFORMITY WITH PURCHASE ORDER NBR, SF 2046 D) Quantity: 3349.18 FT
95212 KGS
Contract No. Standard
SPI046 LOT I APT SL 1000; ASTM A106/99; ASTM ASY99; ASME SA 106/1001; 85 PCS
ASME SA 51/2001; NACE MR 01-75/1000
. Chemical Camparition %, on the product Mechanicsl Propertics
Trews .3',"’ Sect 1 Hest | e | Lok (Weight] Wrdos |y T T TN [ M VIW A D [ 8 | "= T A Th | ARG | Pare
fiches] Wl b (el § ey Fetoo]nioo]xio0 | 11000 | x1000 |x100|xtoo [xtoo|xioo|xion|xton/xtn| xtea | (psyy | ey | % max (x| olng
31000 | 1000 pal] Fesdt
o] | 2 3 4 3 1 1 8 il it 17 (131 Miis|6] 1718121 20 21 2 P 4 25 26
16" §TD G/ | 50846 | S 161012 (67 270 17 | 28 17,1224 ] 3 (00]06]00] 002|878 75.0 | 342 | 148;is0 | 7:6 | OK
167 X 0.375" XA42 Y ' a7 1n 0§17 02303 |00)00]00; 002522 ] 7335 | 152 ) (51148 | 7;6
PSLA ‘/ 30789 6 Hyfjast n 2 |22 (00|00]08]|002|S49] 753 | 3114 ( 136;158 | 8:8 OX
§ 4064 x nl&l2e) 12 (e (23]3]ooloofealom {ser] 172 {356 157,180 | 76
9.5 mm 30841 s 11 ] 61 | 30 {9 1§ ia{ & {22]{ 3 looD0o{00]08) ) S04 | 582 | 334 | 18);161 99 0K
10§60 28 18 Is 1918112} 2 J00FDOD|00 | 000 ] 847 | 764 [ 232 ] 160161 89
30797 9 17)66 126 12 16 11123 (00]00}00002[ 544 746 | 168 | 142;144 6,6 (3.4
Leg: DRL rglesi26f 12§ 16 |8 ]12022]2{onloofo0lonr|sas] 750 |0] 145144 | %6
. / 50848 15 , 12167128 1] 4 918 (2912 o000} 00)000) S22 719 | 336 ] (s0;153 7,6 oK
igj68, 07 v 13 B 7] 1 ]oo/oc|lopfonn] s2s | 708 § 1607 151;135% 16 .
= 30851 ¥ 1| 60|30 12 4 Ji2itL]25y1 |0n0fo0f00)i000 !} 52 ) 704 |44 | E69;170 | ;9 4).8
ey w6829 1 1S (17 Ji107 24 2 j00}00)0.0) 000 512 | 69.] 4| 171,170 | 7Y o
506833 s 1S 160311 2 19 o423 1 jov]oojoctooo] se3 ] 261 | 114 16R;168 | 919 K
=2 - RELE 14)359 ) 24 8 |18 ,13j22]| 20000 0af000 |51 ] W2 §372.2) 166;168 | 9;8
= / 0869 4 9 te{ss]a0] 2l 20 Jas{we]25( > [oofontei|vos|nn| 729 {226 146143 | 67 | ox
10} 65128 195 18 17310 |26] 0 JDOJ0O|01 ]| 004 SS7f 15 MO 148; (48 | T;6
‘/ 508458 4 1464 |28 16 15 g 172 (212][00[00(00]002] 583 Y47 378 ISH\68 | 777 4.4
| 1 15164 [ 2 X} 16 10 B 12212 j00)0U0700]5002 308 218 J366 [ 166,166 | #:8
=
< EMARKS: Hydrostatle fest hald for § sec. No Jeshage noficed. _-—7>-
<y & state on our sole responsability thel the product condorma (o the r_' G : “i)f ANAGER Chief Inxpection Dept,
.quirersents mentibned 2t “Standard™ heading of the present I /Rx ¢ %)é' sai:j}nmann Dorel Eng. Nicofayt Constantin
o tiffcats, i3 ‘\."-!’rj &
= v v/ F
o "\‘ . .fw. ¥ Qf;,l / -
~ h?f.:'r'. f.’f" b’ . !
o S :

E 004129
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|

Dates
= 7 Manufacturer: MH‘L T‘EST REP ORT NO. 15.05.2002
o S.C.PRTROTUB S.A. fo E.N. 10204/3.1.8 D674
AY. ROMAN - TAST, XM 133
o 2.LP. 5550 - ROMAN, J
= ROMANIA
o X . Chemical Composition %, on the product Mecharieal Properiies
= o | tms:lt] et [ et P gt gt Yo (CTRTE TS A R Y Y A Y B R T A UE TIIRC | Fiehe
= fot 1 1) {Fs1) (0o xlN[xmﬂ X000 | <toaa {100 (w100 | x108 | 100 |x100 {2500 xion aleo sy ( sy | % wax w22 iy
L X . 1006 | o000 D4 Test
[ o 1 2 3 ] [; § IR NIRRT A N A T T n PX] 24 15 26
16" STD Gr.D/ | 56799 1 1670} 14 | 68 l 3] 121 2 Hiniaia2ioo 0.0/0.1]000] spa 729 134.62 167,166 | 84 0K
16" X 0.375" X42 14652 17 1 u I;{ Hi1aui2i00l0p 0.110.00)522| 749 13.26) 167; 158 917
PSLI"| 50776 i 18166126) 16 17 417 /24)3 o0 pofoofno2|s7o 7.2 1352 156, 153 | 7:8 (0] 4
$ 406.¢ x ’ I 17765261 (7 17 11317 25, JJoojoofoo 0.02 1491 69, 32.8 ] 155; 55 89
9.5 mm . 50762 | 4 170670200 13 [ 49 {1y {29 2100100100002/ 565/ 764 3.0 146; 145 | 5:8 | ok
1660 20] 13 199 41911 (28 2 10.0]00{00 0.021 563 789 J4R | 148; 145 6; 6
50786 1 17§61 |3 17 15 1isj10]28 2[00/00102]002 528 | 71.9 3465 165; 168 | 5; 8 OK
Lg: DRL - 716124} 1x M {isy10127( 2 6o0lonla3] 002 3781 7151 (3139 165; 166 6,7
50767 1 41| n 16 1121024 Jjoo[o0]o02 001 152] ng 35.00) 167; 168 %8 oK
15159241 22 16 {t2] 101125 Tjonjon{oz 001 572! 750 314 167; 169 g9
50795 2 12164 (30] 2 .13} 8 |21 1 foo}loolo2]o00 4971 7114 137.1 167; 168 %8 Ok
12165130 12 Ulis] ez t jo0f00)02 000 485! £9.5 35.78 165; 166 L9
30766 | 2 16179124 20 7 1211028 2 y00]/00]03 0041553 ] goo As.s1 176; 167 %91 ok
16173241 19 17 11271020 2 100)00]03 €04 [ s0.1{ 104 35.09] )88; 164 89
30768 | D7t 14 LN ANTARY) 2100(0.0]00]/0.08 5211 710 (3t.6e 169 164 9:8 | -OK
[ Hinjlar! 14 171912 2 0.0{0.0100 | 0.05 35| 744 }3s.16 171;170 | 9. 8
50780 3 L1062 2 17 6 JI1si11({24]9 0.0100)02/0.00 3.5 728 1388 1715 168 ;71 OK
1e/s61120( 17 16 1151 9 {24 2 100{0.0/02]0.00 357 724 [30.13 178; 17¢ | 4 &
a som | oa 81721328 7 [ 18 {13y 2312 10000003004 547 80.0 135.78) 165 162 1) ok
= 817321 ¢ 8Bininin 2100(00]03 0.04 1537} 55 29.39( 164; 164 §;7
w2 PP I :
<X L A
= - 1 {
| | J L[ ]| | i
= state on our sole responsability that the praduct conforme to the \ _GE?_\;QRQL MANAGER Chief Inkbection Dept.
L sirements mentioned af “Standard™ heading of the present Ling. B Eng. Nieolay Constantin
- - ificate,
¥
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T i 3 Tape J of b
’ Date:
==  Mamafacticess MILL TEST REPORT NO. 25,06.2001
a S.C. PETROTUR SA. to E.N. 10204/3.1.B D674
AV, ROMAN - JAS], KV 333
. Z.LP. 5550 - ROMAN,
= ROMANIA
oo US examination on aufomatic equipment — safisfaclory. WLE.L - satisfactory Flactromagnetical examination on au tomatic
= . equipment — satisfuctory.
HEAT NO. PCS. HEAT NO. PCS. HEAT NO. PCS.
50846 . 2 50846 i 50846 2
50789 1 50789 5 50789 -
50841 - 50841 , 5 50841 -
50791 ! - 50797 - 50797 5
50843 - 50848 - 50848 15
50851 - 50851 - 50851 8
50835 - 50839 - SDRI9 5
50849 1 50849 - 50849 - B
50845 2 50845 - 50845 2
50799 1 30799 - 50799 -
50776 1 50776 - 50776 .
50762 4 50762 - 50762 -
50786 i 50786 - 50786 -
50767 - 50767 { 50767 : -
0795 2 50795 ) - 50795 .
50766 2 A 50766 . . 50766 -
30768 1 ¥ 50768 - 30768 .
- 50780 3 50780 - 50780 -
e 50771 3 50771 - 307714 -
o .
<y 3 =
<< &
o-2g
} ‘ o3 ‘\ A
: state on our sole responsability that the product confarms to the ‘[E wiAN AGER Chief Inspbetion Dept.
- mmmems mentianed at “Standard” heading of the present n n mano Darel Eag. Nical onsfantin .
<r ificate, .g.i
/ B
o O
g ws ./
P b
Cé Tormular {2A, rev.2 B 004122
=
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N ! L W""Ufn
(____ ! ' Date:
= Manufacires: MILL TEST REPORT NO. 25.06,2002
ol S.C. PETROTUB S.A. to E.N.10204/3.1.B D 674
| AV, ROMAN —{AS], KM 233
P Z.1.P. 5550 - ROMAN,
= ROMANIA
o2 ) GAUGE TRANSVERSAL
2 Hext No, Standard Length Width Thickness
Inch | Inch Jnch ™
50346 APl 3L 2 L3 4.362
ASTM/ASMR 2 1.501 0.372
50789 AP 5L 2 1.503 0,197
i ASTM/ASME 2 1.502 0.271
50941 Al SL 2 1.500 0377
ASTMI/ASME 2 1.498 0.35%
30797 API SL 2 1.503 0.40¢
ASTM/ASME 2 {503 0.181
50848 APRLSL 2 1.500 0.358
ANTM/ASME 2 1.497 0.384
50854 AP 5L 2 1,500 0.368
ASTM/ASME 2 1.496 0.394
50839 . APISL A 1.500 0.338
ASTM/ASME 2 1.497 0.387
50840 AT 5L 2 1.500 0.354
ASTM/ASME 2 1.5 0.361
50845 APTSL 2 1.500 ©.174
ASTM/ASME b 1.496 . 0.383
50799 API SL 2 1.503 0370
= ASTM/ASMER 2 1.502 0.350
ey 50776 API SL 2 1,496 0.358
o N ASTM/ASME 2 1.500 0.395
- 50762 S ¢ APLSL 2 1.500 0.366
> ! : ASTM/ASME 2 1.50) 0.370
50786 APLSL 2 1.500 0.385
ASTM/ASME - 2 1.503 0.367
I~ Ve state ont our sole responsability thal the product conforros io the M Chief Inapection Dept.

" =quirements menttoned at “Standacd” heading of the present Enp. Nieglnn Constantin
< snificate,

g_‘
\

Y

/
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o st T e o e i s e Ealeutdi iy
H Page S of 6
“n «”. Manufpefuree: rd_'—f MILL TEST REPORT NO. 15»?:.‘;1‘101
or 3.C. PETROTUB S.A. to E.N. 10204/3.1.B D674
AV. ROMAN - IASI XN 333
- ZI.P. 5550 -ROMAN,
= ROMANIA
o= : GAUGE TRANSVERSAL
= Heat Na. Standard Length Width Thickness 1
Inch Inch Inch
50767 APISL 2 1.500 0.389
ASTM/ASMY 2 1495 0.369
50795 API15L 2 1.503 0.377
; ASTM/ASME 2 1494 0.388
50766 APISL 1 1,50} 0.38]
ASTM/ASME 2 1.501 0.402
50764 APISL 2 1.503 0.393
ASTM/ASME 2 1.501 0.3%9
$0780 AP SL 1 1.496 (.38}
' ASTMIASMIU 2 1.499 0.38]
3 s APISL 2 1.503 0.185
. ASTM/ASME 2 1.500 0.375
Heat No, Chemical Composition Mechanical Propertes Hardness Test HR Harduess Test HRC Flatfzning Tes!
Bullefln No, Bulletin No, Balletin No, Bulietin No.. Bullefin No.
50846 1602 #64; 398D 191 481 270
50789 1601 867;3978 193 483 272
50841 1577 857; 3358 {RY 41 268
50797 1601 v 867;3978 193 483 272
as 50848 1577 857;395B {90 477 268
2 30851 s B57; 3951 190 477 268
= 50839 1577 857; 345 189 LYy 268
& 50849 : £ ;7 1577 R57; 395B 190 477 268
= 50845 I {1k 868; 1038 19} 481 270
50799 1149 636,271 99 169 179
30776 1602 _B68; 19RB 19! 481 270 L
== ¢ state on our sole responsability ¢hef the product conforms 1o the GEN[:M I MANAGER Chief Inspection Dept, 1
o qugemcn(s mentioned at “Standard™ hcadmg of the present ; BQ,SM Remano Dorel Eng, Nicofa\t Constantin
- flificaie, 't
2 ¥
o Y
= 3 + L
= I _tzyl
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5 reoutsctures MILL TEST REPORT

P.

Date:
25.06.2002
S5.C. PETROTUB 5.4, lo I.N. 10204/3.1.8
] AV. ROMAN —IASL, KM 333
- Z1P. 5550 - ROMAN,
= ROMANIA
o= L HeatNo. Chemicgl Composition Mechnm'call’mperﬁu Hardness Test HR Hardness Test HRC Flattening Test
= Bulletin No. Bulletin Np. Bulletls No, Bulletin Na. Bulletin No.
50762 1603 ' 869; 199R : 192 269
50786 1150 621; 2678 i02 172
50767 1149 621; 2678 102 172
50795 1149 616; 273D - ) 999 179
0766 ’ 1147 639; 277D Loo 180
50768 1y 623; 260p 125 I
50780 1149 621; 2618 102 172
30771 1147 619; 2778 oo 140

Ve state on our sole £83p0

nsability that the produey conforms to the - :"'“TQENERAL MANAGER Chief Inspection Dept.
5 uirements mentionad at “Standard” heading of ihe presens ‘ ,3) I g Birsan Romana Doral Eng, Nicol Constantln
— rlifieate. M iy
- : 2\ \",; :

3 r"; \;{ y ;

<Y ¥ ot A
g “424'\ * . <
- R LR
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NO. 8793 P

___—4————"“‘“—_—_—-«.‘-—--—_"— e e - -
T — — s i T T T T Page 1 of 4
r@” MILL TEST REPORT — NO——osgom |
» Manufacturer: ‘ 28,06.2002
* 5.C. PETROTUB S.A, —to E.N.T0204/3.1.B D 56
="KV, ROMAN -~ IAS], KM 333
Z.1P. 5550 - ROMAN,
ROMANIA
. Description of goods:
Buyer: . Total Lengfh:
PRIME QUALITY, NEWLY PRODUCED SEAMLESS STEEL PIPES IN 640,71 MTRS
. STRICT CONFORMITY WITH PURCHASE ORDER NBR. SF 2046 C3 Quanfity: 1102.07 FT
) ) 59759 KGS
Contract No. Standard 53 PCS
SF2‘D46 wra AP15L /2000; ASTM A105/59; ASTM AS3/99; ASME SA (06/2001;
ASME SA 53/2001; NACE MR 01-75/2000
) : Chemical Composition Y, aa the praduct Mechanical Properties
M ey | S| P Re e (W S ST TS T P [ [ MG W] VW T D [ & | m | A | W | ARC] Fem
{mm] ) e sy} 2100 x100 [ <100} x1000 | 21000 | 100 {x100 | x100 |xI00[x200|x100]x(00{ x10Q | [PST] | [PST) % max roax. 22| ming
. 4000 | 11000 236 Test
0 i 2 k] 4 5 6 7 g§19)101 11 12 1ntdii1sji6j 171181191 20 21 22 23 24 25 16
167x0.375™ | GeB/ | 50776 9 1670 | 17168125 18 [ 17 {14} 8 {24 ) } [0.0]102:01]1002] 590 80.7 |29.66} 169,174 | B8 0K
$ 1064 x X42 171681271 17 16 1418 124 1 |00702:017003 3583 | 79.6 |32.81) 173;i71 8.7
2.5 mm PSL1 | 5079877 201620271 16 ] 16 [ 14111277 2}00]00(103[004]506( 754 13883 179,175 | 98 | OK
Lg: DRL 201640271 16 [ 1S #1511 (271 2 100(00]031003¢1506) 712 (302371 179178 | 8%
50771 4 8{72132} 1 18 p 13§ 122) 2 (000100[0140041 5471 B0.0 {3579] 165162 | 7,7 | OK
181731321 6 18 (133311 422| 2 [oo|00l0o3]| 0041837 ] 755 129.39| 164,164 | B;7
50796 2 141641261 16 ) 17 | 8 { B |25]1 2100]0040200Z)511} 747 |38.09; i83;183 | BB | OK
14164 (2671 1S | ¥v7 1 8 | B 12512 100/00]02]1002(518 728 [31.10] 1B5;185 | 7.8
50780 g {06228 17 16 115111124, 2100(00(02)0.00)53.5; 728 |33.86) 1715168 | 7,7 | OK
o 10161129 17 16 1159 ({24]2100,00]02{000]55%] 724 |30.13| 170;17¢ | &8
iy 50799 \/3 14]65130) 12 | 20 [1d|{11{21] 2 |00[{00]01[000]|508]) 729 [34.62| 167,166 | 88 | OK
= 14165131 12 ] 21 {14111 728} 2 |00|00[01]}000] 522 4.9 131.26] 167,168 | 9,7
b 30783 1 11531220 20 ] 15 110} 8 [24] 2100000103004 842 792 (3456] 11170 | 99 | OK
= T 10154121} 20 ) IS j 1048 12512 100]00402]003)489] 687 [13.15] 168170 | 98
LREMARKS: Hydrostatic test hold for 5 sec. No leakage noficed.
' }
?-; le siate on our sole responsibility that the product conforms fo the Qr GENERAL MANAGER Chief Inspeciion Dept. ) QA Officc
< q:flgtmems mentioned at “Standard” heading of the present 3 Birsan Romano Dorel Eng. Nicolau Coxgtaritin Eng. sanu M. by
- rtificate. e e,
I - ST o
o= Lz . . .y,
- /1 Lt <
o .
=y Formular 124, rev.2 E 004170
2
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1 e _ [ - Y T
= o MILL TEST REPORT NO Frer
Manufacturer: - N 78.06.2002
' S.C. PETROTUB S.A. to—E-N.1020473.1.8B D 562
e~ 1 AV-ROMAN=TAST, KM 333
Z.LP, 5550 - ROMAN,
;a-: ROMANIA
. Chemicz Composition %, oo the prodact Mechanical Propertics :
A0 (ms‘;;; | et | Met ] Pes “{Zﬁfi”‘ W{;‘:}“' Rl cwIsS T s TP [a[R | a[wmIVv®[T T 5 | & | &= | & HB | HRC | Flems
o {mm) : [EST] | X100 | w100 xi00 ) x1000 | 21000 | x100 [x100{x100] 1100 {x{00{x106 1100|-x}00 | IPST) | (PST % max max. 22 ming -
= :1000 | :1000 ns Test
= 0 i 2 3 4 5 6 1 89 l10] 11 2 11l i7(irjie] 20 21 22 23 | N 25 26
16"x0.375" | Gr.B/ | 50762 2 16704 17 (69 (20] 1) 19 1181 101(24, 3 100]/00(021001|503) 686 [3622f 171;170 | 78 | OK
$ 4064 x X5 171690211 14 | 19 (iB]41}125] 3 ]00[{00[02]0.00]529] 68.8 132227 (71;171 | 78
9.5 mm PSL1 | 50764 Ur/S f1762¢28¢1 12 ) 1519 {10319} 2 |00(02]02| 004573 7890 [3224] {8O;179 | &9 | OK
Lg DRL : (rle6z]28{ 12 ) 14 19 |10{19)2)00{02102/004)594| 81.2 131.45) 172.174 | 5;1
01N 6 19167125 13 18 J13,10]22,2 100|00|021000] 5281 753 13578} 168;065 | 777 | OK
181671241 13 19 (13]1072Y]| 2 100]00]0.1]1000)513] 736 }34.06; 166165 | B8
50795 1 121641301 12 1071071872111 ]00[{00[027000 497} 714 132.03} 167;168 | 9B | OK
(2168130 12 it (1318 1211 1100]00102]000)485) 696 {3578] 165,168 | 89
50773 1 21167132 14 15 11811612313 160100502 004[53.0 741 [355)] 163,165 | 99 | OK
20467131 14 15 (180161241 3 100)00;02)0.00 1623 778 129.27] 166164 | 8.9
50760 2 . 191551211 27 (1S 11511112212 100100[/03)003 (5211 762 {3687) 169;170 | 1,7 | OK
1955120 | 28 16 [1S}11)22)2 (00700103 ]003]S25{ 73.8 (30198} 171,170 | 88
50768 ] Iy 14 19 117119202 [00)10.0|00}0.08]1 5241} 710 [31.64] 69164 | 98 | OK
1H171 127 44 18 1171191202 100001001006 54.5) 744 135.16] 171;370 | 9.8
US examination an automatic equipment — satisfactory ML.P.L — satisfactary
) Heat no. Pcs. Heat no. Pes.
50776 ¥ I 50776 B
© 50798 7 50798 -
= 50771 4 50T
o 507% . - 50796
z 50780 % & - 50780
7 50799 - 50799
L 50783 - 50783
= 50762 - 50762
75 'e state on our sole responsibility that the product conforms to the v GENERAL MANAGER Chief Inspection Dept.
- quiretnents mentioned at “Standacd” heading of the present Dr g. Birsan Romm{fzﬁgm] Eng. Nicolau Cpnstantin
~ rtificate. A e
= ;"fi .
= *:“‘, PR o /
i~ { e AT
=N | | RN
%i A T Formular 124, rev.2 E 004130
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Formular 124, rev.?

E 004170

— e = == R =TT T T l"‘a?ge'i of 4
U B : Dale:
@Ma sufacturer: MILL TEST REPORT —NO: 28.06.2000
" S.C.PETROTUR S.A. o E.N.T0204/3.1.B. D 562
o AV ROMAN - JAST, KM 333
. Z.1.P. 5550 - ROMAN,
o ROMANIA
. US examination on automatic eguipment — satisfzctory M.P.L — safisfactory
= Heat no. Pes, Heat no. Pos.
= 50764 5 50764 -
= 50791 6 50791 -
50795 - 50795 |
50773 - 5077 |
50760 - 50760 2
50768 - 50768 |
CAUGE TRANSVERSAL
Heat No, Standard Length Width
Inch Tnch
50776 APISL 2 1.503
ASTM/ASME 2 1.496
50798 APL 5L 2 1.503
ASTM/ASME 2 1.503
S0774 APISL 2 1.503
ASTM/ASME 2 1.500
50796 APLSL 2 1.503
ASTM/ASME 2 1.502
50780 API SL 2 1.495
1 ASTM/ASME 2 1.499
Ris 50799 APLSL 2 1.503
= ASTM/IASME 2 1.503
33 502783 S e APl SL 2 1.503
= st ASTM/ASME 2 1.501
f 50762 AP1 5L 2 1.496
ASTM/ASME 2 ) 1.496
== J¢ state on our sole responsibility that the product conforms to the ( GENERAL MANACGER Chief Inspection Dept.
= quirements mentioned at “Standard” heading of the present Dr.,Eng. Birsan Romano Dorel Eng. Nicolau Cop\stantin
<+ tificate. AT R
= \/
- R
=
7



I foimn o oz e Tt T T T " Pagedof4
f— - T ' Date:
U5 Manutacturer: MILL TEST REPORT —NO; Wos2000 |
' 8.C. PETROTUB S.A, . —toE.N. 10204/3.1.B D 562
4 AV HOMAN-IASL KM 333 |
Z.LP. 5550 - ROMAN,
ROMANIA
GAUGE_TRANSVERSAL
Heat No. Standard Length Width Thickness
Inch Tnch Tach
50764 APISL 2 1.563 .. ._0358
ASTM/ASME 2 1.501 0.366
50791 APISL 2 1.503 0.358
ASTM/ASME 2 1.500 0.367
50795 APLSL 2 1.503 037
ASTM/ASME 2 1.498 0.188
$0773 APISL 2 1.496 0.381
ASTM/ASME 2 1.496 0.388
50760 APISL 2 1.503 0.408
ASTM/ASME 2 1.502 0.383
50768 APl SL. 2 1.50 0393
ASTM/ASME 2 {.501 0.399
Heat No, Chemical Composition Mechanical Properties Hardoess Test HB Hardness Test HRC Flattening Test
Bulletin No. Bulletin Na, Balletin No. Bulletin No, Bulletia No,
50776 TET] 623;269B 128 161 171
50798 1147 6392778 100 270 180
507N 1147 639:277B 100 370 180
i 50796 1147 6192778 104 370 180
50780 1149 v 621;2678 102 3 172
L 50799 1149 636;273B 99 369 179 ..
= 50783 1147 £39:2778 101 I 180
= 50762 1149 6212678 102 b)) 172
“ 50764 i} :;; 1131 623:2698 124 361 17
= 307191 ‘ 1149 636:273R 99 169 179
50795 1149 636;273B 9 369 179
50713 1150 621;2678 102 N 172
50760 1147 6392778 100 370 180
~ 50768 , 1134 623:269D 125 161
Z; ‘® state on our sole responsibility that the product conforms lo the !4 GENERAL MANAGER Chief Inspection Dept. .
: Juirements mentioned al “Standard” heading of the present T . Birsan Romu@l)gu]_ Eng. Nicolau Constantin
‘2 rtificate. . ‘_.? - _:~_P|‘ ;‘\ **‘
= TRV
~
o ”6‘ T -x :::" /

QL
=/

Formular 12A, rev.2
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6-Inch Diameter FRP Tubing
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TUBULAR FIBERGLASS CORPORATION
11811 Proctor Road * Houston, Texas 77038
Phone: (281) 847-2987 » Fax: (281) 847-1931
Emall: tfc@cwix.com » website: www.tubularfiberglass.com

ISO 900 1'
CERTIFIED FIRM

August 1999
RED BOX 1250
FIBERGLASS TUBING, CASING, AND LINERS
AROMATIC AMINE CURED EPOXY RESIN
DIMENSIONAL SPECIFICATIONS
e [ | o | e | b e | | o [, e
(inches) § (inches) ] (inches) { (inches) | (inches) | (inches) | (inches) (ibsff) {ibs/jt) Fourteenth Edition August 96
2-3/8 2.21 2.00 1.91 2.69 3.35 0.10 0.8 24 2-3/8" 8Rd EUE Long*
2-7/8 2.71 2.47 2.37 3.19 3.88 0.12 1.0 29 2-7/8" 8Rd EUE Long*
3-1/2 3.30 3.00 2.90 3.85 4.66 0.15 1.5 44 3-1/2" 8Rd EUE Long*
4-1/2 4.38 3.98 3.89 4.85 5.67 0.20 2.5 74 4-1/2" 8Rd EUE Long*
5-1/2 4.87 4.42 4.33 5.60 6.78 0.23 3.2 97 5-1/2" 8Rd Csg Long**
6-5/8 5.97 5.43 5.33 6.73 8.00 0.27 4.8 144 6-5/8" 8Rd Csg Long™*
7" 6.83 6.21 6.11 7.10 8.50 0.31 58 173 7" 8Rd Csg Long**
7-5/8 6.83 6.21 6.11 1.73 9.23 0.31 6.3 190 7-5/8" 8Rd Csg Long**
9-5/8 8.64 7.84 7.75 9.73 11.60 0.40 10.4 313 9-5/8" 8Rd Csg Long**
10-3/4 9.74 8.85 8.76 10.85 13.00 0.45 13.2 397 10-3/4" 8Rd Csg Short***
30 ft Standard Joint Length
PERFORMANCE AND RATINGS (-60 deg F to +210 deg F)
Nominal Pressure Milf Test Collapse Axal Tension Strefch vs. Tension-Over-Pipe-Wt
Size Rating (psi) Pressure {psi) Rating (psi) Rating (ibs) Strelch (R) = Coeff. x P x L
2-3/8 1,250 1,650 600 10,100 0.459
2-7/8 1,250 1,550 600 13,800 0.336
3-1/2 1,250 1,550 600 21,400 0.218
4-1/2 1,250 1,550 600 36,600 0.127
5-112 1,250 1,550 600 46,600 0.100
6-5/8 1,250 1,550 600 68,200 0.068
7 1,250 1,550 600 86,400 0.053
7-5/8 1,250 1,550 600 89,000 0.053
9-5/8 1,250 1,550 600 119,400 0.032
10-3/4 1,250 1,550 600 133,500 0.026
Where: P = Tensile Load (1,000 Ibs)
L = String Length (1,000 ft)
MECHANICAL AND PHYSICAL PROPERTIES
PROPERTY VALUE UNIT TEST METHOD
[Tensile Strength, Hoop 31,300 psi ASTM D1599
Tensile Strength, Axial 30,000 psi ASTM D2105
Modulus of Elasticity, Axial 3.0 10E + 06 psi ASTM D2105
Long Term Hydrostatic Strength at 20 Years 16,646 psi ASTM D2992 (B)
Specific Gravity 1.9 - ASTM D792
Density . 007 {bsfin® ASTM D792
Thermal Conductivity 24 Btu/hr/tfin/degF ASTM D177
Thermal Expansion Coefficient (Linear) 1.1 10E - 05in/in/degF ASTM D696
Flow Factor 160 -— Hazen Williams

<&
‘ RED BOX® CASING AND TUBING SYSTEM

&
QL

YELLOW BOXe LINE PIPE SYSTEM




APPENDIX E

Injection Well System Record Drawing




APPENDIX E.1

IW-1 Wellhead Record Drawings
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APPENDIX E.2

DZMW-1 Wellhead Record Drawings
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APPENDIX F

Pad Monitor Well Water Quality Data




Pad Monitor Well Water Quality Data

Northeast Monitor Well (NE-1)

Depth to Depth to
Water  Elevation ~ Water Conductivity =~ Chloride  Temperature pH
Date Time (feetbmp) (NGVD) (NGVD) {mhos/cm) {mg/L) {degrees C) (S.U.) Comments Sampled By

09/25/2002 1600 5.60 16.29 10.69 1131 120 31.2 6.97  Background Sample YBY/CH2M
10/03/2002 1400 5.92 16.29 10.37 1180 110 30.1 7.22 YBI/CH2M
10/10/2002 0030 6.37 16.29 9.92 932 104 23.8 7.30 YBI/CH2M
10/17/2002 0900 5.82 16.29 10.47 935 88 28.7 6.97 YBI/CH2M
10/24/2002 1725 6.20 16.29 10.09 789 210 12.9 6.87  refrigerated sample YBI/CH2M
11/01/2002 1115 6.64 16.29 9.65 986 83 30.3 6.95 YBI/CH2M
11/07/2002 1145 7.00 16.29 9.29 780 85 22.0 6.87 YBI/CH2M
11/14/2002 1920 7.53 16.29 8.76 876 87 22.3 6.91 YBI/CH2ZM
11/22/2002 1000 7.02 16.29 9.27 862 81 221 6.86 YBI/CH2M
11/30/2002 1700 7.52 16.29 8.77 645 65 19.5 7.08 YBI/CH2M
12/06/2002 1520 7.24 16.29 9.05 741 75 225 7.01 YBI/CHZM
12/16/2002 0830 7.35 16.29 8.94 821 82 24.9 7.10 YBI/CH2M
12/20/2002 1145 7.55 16.29 8.74 895 88 23.5 6.98 YBI/CH2M
12/27/2002 2300 7.80 16.29 8.49 917 92 23.9 7.58 YBI/CH2M
01/06/2003 0300 7.42 16.29 8.87 945 65 253 7.01 YBI/CHzM
01/09/2003 0800 7.50 16.29 8.79 955 108 21.2 7.05 YBI/CH2M
01/16/2003 1100 8.00 16.29 8.29 1142 185 19.1 6.96 YBI/CH2M
01/24/2003 1100 8.32 16.29 7.97 1075 135 242 7.20 YBI/CH2M
01/31/2003 1350 8.40 16.29 7.89 1053 95 28.7 7.36 YBI/CH2ZM
02/07/2003 1000 8.70 16.29 7.59 1174 110 31.0 7.08 YBI/CHZM
02/14/2003 1115 9.11 16.29 7.18 1268 180 22.2 6.88 YBI/CH2M
02/24/2003 0930 8.42 16.29 7.87 1370 185 27.2 6.94 YBI/CH2M
02/28/2003 0500 9.13 16.29 7.16 1256 175 21.9 7.42 YBI/CH2M
03/07/2003 1030 9.55 16.29 6.74 1029 160 255 7.23 YBI/CH2M
03/18/2003 1600 8.42 16.29 7.87 1282 175 22.9 6.91  Top of casing mp changed YBI/CH2M
03/27/2003 1615 9.50 16.29 6.79 1132 140 237 7.50 YBI/CH2M
04/03/2003 1600 9.24 16.29 7.05 1310 135 243 7.10 YBI/CH2M
04/10/2003 1330 8.95 16.29 7.34 1181 157 227 7.07 YBI/CH2M
04/17/2003 1715 9.25 16.29 7.04 1058 120 28.0 7.20 YBI/CH2M

Notes:

feet bmp: feet below measuring point

pmhos/cm:  micromhos per centimeter

mg/L: milligrams per liter

C: Celsius

S.u.: standard units

Pad Monitor Well WQ.xls/NE-1



Pad Monitor Well Water Quality Data

Northwest Monitor Well (NW-1)

Depth to Depth to
Water Elevation Water Conductivity ~ Chioride  Temperature pH
Date Time (feetbmp) (NGVD) (NGVD) (umhos/cm) {mg/L) (degrees C) (S.U.) Commenis Sampled By

09/25/2002 1640 5.54 16.74 11.20 680 85 27.2 8.76  Background Sample YBI/CH2M
10/03/2002 1420 6.08 16.74 10.66 724 80 29.6 8.91 YBI/CH2M
10/10/2002 0105 5.83 16.19 10.36 645 80 23.7 8.65 YBI/CH2M
10/17/2002 0930 5.21 16.19 10.98 658 92 27.5 6.97 YBI/CH2M
10/24/2002 0:00 5.50 16.19 10.69 551 140 13.0 9.44  refrigerated sample YBI/CH2M
11/01/2002 1130 6.10 16.19 10.09 690 105 27.0 9.26 YBI/CH2M
11/07/2002 1215 6.30 16.19 9.89 609 76 22.5 9.15 YBI/CH2M
11/14/2002 1640 6.40 16.19 9.79 735 105 22.9 9.20 YBI/CH2M
11/22/2002 1100 6.00 16.19 10.19 575 101 221 8.81 YBI/CH2M
11/30/2002 1330 6.87 16.19 9.32 471 85 19.4 9.10 YBI/CHZM
12/06/2002 1600 5.50 16.19 10.69 521 85 22.5 8.82 YBI/CHZM
12/16/2002 1110 5.64 16.19 10.55 536 88 24.8 8.91 YBI/CH2M
12/20/2002 1215 6.40 16.19 9.79 584 94 23.6 9.10 YBI/CH2M
12/27/2002 2330 7.30 16.19 8.89 620 95 24,9 8.61 YBI/CH2M
01/06/2003 0615 6.15 16.19 10.04 583 70 18.8 9.73 YBI/CHZM
01/09/2003 0830 6.25 16.19 9.94 580 130 21.1 9.18 YBI/CH2M
01/16/2003 1700 6.70 16.19 9.49 582 145 19.0 10.43 YBI/CH2M
01/24/2003 1115 6.80 16.19 9.39 685 125 24.5 11.12 YBI/CH2ZM
01/31/2003 1440 6.75 16.19 9.44 1348 85 284 11.46 YBI/CH2M
02/07/2003 1145 6.72 16.19 9.47 1085 120 30.6 11.06 YBI/CHzM
02/14/2003 1200 712 16.19 9.07 1152 85 22.2 11.58 YBI/CH2M
02/24/2003 1000 6.94 18.19 9.25 1463 145 27.7 11.70 - YBI/CH2M
02/28/2003 0550 6.79 16.19 9.40 433 82 225 8.28 YBI/CH2M
03/07/2003 1045 7.19 16.19 9.00 533 85 321 10.02 YBI/CH2M
03/18/2003 1615 6.83 16.19 9.36 500 88 23.1 8.76 YBI/CH2M
03/27/2003 1630 6.83 16.19 9.36 546 90 239 9.29 YBI/CH2M
04/03/2003 1620 6.80 16.19 9.39 535 105 24.5 9.17 YBI/CH2M
04/10/2003 1400 7.05 16.19 9.14 543 82 223 8.77 YBI/CH2M
04/17/2003 1730 7.09 16.19 9.10 665 80 27.7 11.05 YBI/CH2M

Notes:

feet bmp: feet below measuring point

umhos/cm:  micromhos per centimeter

mg/L: milligrams per liter

C: Celsius

S.U.: standard units

N/A The information is currently unavailable

Pad Monitor Well WQ . xis/NW-1



Pad Monitor Well Water Quality Data

Southeast Monitor Well (SE-1)

Depth to Depth to
Water Elevation Water Conductivity ~ Chloride  Temperature pH
Date Time (feetbmp) (NGVD) (NGVD) {umhos/cm) {mg/L) (degrees C) (S.U.) Comments Sampled By

09/25/2002 1530 5.21 15.80 10.59 1320 175 276 7.03  Background Sample YBI/CH2M
10/03/2002 1500 5.47 15.80 10.33 1584 252 26.7 6.97 YBIYCH2M
10/10/2002 0130 5.93 15.80 9.87 1258 185 23.7 7.63 YBI/CH2M
10/17/2002 1000 5.38 15.80 10.42 1567 264 295 6.88 YBI/CH2M
10/24/2002 1800 5.66 15.80 10.14 1586 370 12.7 6.62 refrigerated sample YBI/CH2M
11/01/2002 1145 6.18 15.80 9.62 1666 230 30.8 6.94 YBI/CH2M
11/07/2002 1245 6.50 15.80 9.30 1443 247 21.9 6.92 YBI/CH2M
11/14/2002 1845 7.23 15.80 8.57 1357 215 223 7.09 YBI/CH2M
11/22/2002 1600 6.50 15.80 9.30 1403 290 22.1 6.82 YBI/CH2M
11/30/2002 1540 7.15 15.80 8.65 937 190 19.5 7.31 YBI/CHZM
12/06/2002 1645 6.65 15.80 9.15 1320 295 225 6.98 YBI/CHZM
12/16/2002 1210 6.60 15.80 9.20 1380 301 23.8 6.96 YBI/CH2M
12/20/2002 1255 6.83 15.80 8.97 1296 245 23.7 7.05 YBI/CH2M
12/27/2002 2200 7.30 15.80 8.50 1213 205 237 7.40 YBI/CH2M
01/06/2003 0330 7.02 15.80 8.78 1416 208 19.3 7.18 YBI/CH2M
01/09/2003 0930 7.08 15.80 8.72 1100 145 211 7.08 YBI/CH2M
01/16/2003 1600 7.57 15.80 8.23 1032 125 20.8 7.26 YBI/CH2M
01/24/2003 1145 7.82 15.80 7.98 1333 210 24.7 7.18 YBI/CH2M
01/31/2003 1600 8.00 15.80 7.80 1334 185 28.4 7.36 YBI/CH2M
02/07/2003 900 8.27 15.80 7.53 1406 180 316 7.10 YBI/CH2M
02/14/2003 1230 8.20 15.80 7.60 1453 240 223 7.15 YBI/CH2M
02/24/2003 1015 7.74 15.80 8.08 1480 220 26.9 6.89 YBI/CH2M
02/28/2003 0430 8.50 15.80 7.30 1339 162 22.5 7.38 YBI/CH2ZM
03/07/2003 1100 8.68 15.80 7.12 1597 235 283 6.99 YBI/CH2M
03/18/2003 1635 8.23 15.80 7.57 1247 185 23.1 6.91 YBI/CH2M
03/27/2003 1650 9.20 15.80 6.60 1691 195 242 7.22 YBI/CH2M
04/03/2003 1700 9.05 15.80 6.75 1535 205 248 6.89 YBI/CH2M
04/10/2003 1430 8.64 15.80 7.16 1651 225 23.0 6.96 YBI/CH2M
04/17/2003 1800 8.82 15.80 6.98 1932 240 28.0 6.90 YBI/CH2M

Notes:

feet bmp: feet below measuring point

wmhos/cm:  micromhos per centimeter

mg/L: milligrams per liter

C: Celsius

S.u.: standard units

Pad Monitor Well WQ.xis/SE-1



Pad Monitor Well Water Quality Data

Southwest Monitor Well (SW-1)

Depth to Depth to
Water Elevation Water Conductivity Chloride  Temperature pH
Date Time (feetbmp) (NGVD) (NGVD)  (umhos/cm)  (mg/l) (degrees C) (S.U.) Comments Sampled By

09/25/2002 1500 6.00 16.55 10.55 920 78 28.8 7.12  Background Sample YBI/CH2M
10/03/2002 1445 6.22 16.55 10.33 869 83 27.1 7.31 YBI/CH2M
10/10/2002 0200 6.43 16.25 9.82 814 96 236 7.30 YBI/CH2M
10/17/2002 1030 5.95 16.25 10.30 833 87 26.9 7.11 YBI/CH2ZM
10/24/2002 1840 6.00 16.25 10.25 713 110 145 7.23  refrigerated sample YBI/CH2M
11/01/2002 1200 6.70 16.25 9.55 886 85 293 7.18 YBI/CH2M
11/07/2002 1315 7.10 16.25 9.15 780 82 220 7.28 YBI/CH2M
11/14/2002 1745 7.60 16.25 8.65 796 80 228 7.23 YBI/CH2ZM
11/22/2002 1630 7.10 16.25 9.15 727 87 222 7.07 YBI/CH2M
11/30/2002 1430 7.65 16.25 8.60 608 75 19.2 7.28 YBI/CH2M
12/06/2002 1620 7.20 16.25 9.05 731 80 22.5 7.12 YBI/CH2M
12/16/2002 1140 7.40 16.25 8.85 657 77 247 7.22 YBI/CH2M
12/20/2002 1335 7.60 16.25 8.65 696 82 237 7.15 YBI/CH2M
12/27/2002 2230 7.90 16.25 8.35 709 85 24.8 7.46 YBI/CH2M
01/06/2003 0500 6.94 16.25 9.31 692 70 19.3 7.18 YBI/CH2M
01/09/2003 0900 7.58 16.25 8.67 823 105 21.3 7.7 YBI/CH2ZM
01/16/2003 1630 8.00 16.25 8.25 992 160 211 7.24 YBI/CH2M
01/24/2003 1200 8.40 16.25 7.85 976 150 243 7.32 YBI/CH2M
01/31/2003 1530 8.55 16.25 7.70 835 120 275 7.34 YBI/CH2M
02/07/2003 0800 8.70 16.25 7.55 860 88 30.0 7.28 YBI/CH2M
02/14/2003 1130 8.95 16.25 7.30 1260 198 223 6.88 - YBI/CH2M
02/24/2003 1030 8.40 16.25 7.85 697 70 28.8 7.52 YBI/CH2ZM
02/28/2003 0345 9.13 16.25 7.12 617 62 22.4 7.79 YBI/CH2M
03/07/2003 1200 9.45 16.25 6.80 663 120 26.7 10.44 YBI/CHZM
03/18/2003 1650 8.32 16.25 7.93 610 110 231 9.92 YBI/CH2M
03/27/2003 1715 9.35 16.25 6.90 1418 200 23.9 7.36 YBI/CH2M
04/03/2003 1730 8.90 16.25 7.35 1055 75 241 11.88 YBI/CH2M
04/10/2003 1500 8.90 16.25 7.35 1671 105 227 11.62 YBVCH2M
04/17/2003 1830 9.05 16.25 7.20 681 48 28.2 7.70 YBI/CH2M

Notes:

feet bmp: feet below measuring point

pmhos/cm:  micromhos per centimeter

mg/L: milligrams per liter

C: Celsius

S.u.: standard units

Pad Monitor Well WQ.xls/SW-1
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)
From To Observer's Description
0 10 LIMESTONE and SHELL FRAGMENTS, yellowish gray (5Y 8/1), poorly consolidated
10 20 LIMESTONE and SHELL FRAGMENTS, as above
20 30 CLAY, light olive gray (5Y 6/1), sticky
30 40 CLAY, as above
40 50 CLAY, as above
50 60 LIMESTONE (50%), medium bluish gray (6B §/1), large fragments, moderate porosity; SHELLS AND SHELL FRAGMENTS (50%),
moderately consolidated; phosphate present
60 70 LIMESTONE and SHELL FRAGMENTS, as above
70 80 LIMESTONE and SHELL FRAGMENTS, as above
80 80 LIMESTONE and SHELL FRAGMENTS, as above
90 100 LIMESTONE and SHELL FRAGMENTS, as above
100 110 SANDY LIMESTONE, light olive gray (5Y 6/1), small fragments, moderate porosity, poorly consolidated; some shell fragments
110 120 SANDY LIMESTONE, as above
120 130 SANDY LIMESTONE, as above
130 140 SANDY LIMESTONE, as above
140 150 SANDY LIMESTONE, as above
150 160 SANDY LIMESTONE, as above, color change to medium bluish gray (5B 5/1)
160 170 SANDY LIMESTONE, as above
170 180 SANDY LIMESTONE, as above
180 190 SANDY LIMESTONE, as above, medium to large fragments
190 200 SHELL FRAGMENTS, poorly consolidated
200 210 LIMESTONE, yellowish gray (8Y 7/2), small fragments, moderate porosity, moderately consolidated
210 220 LIMESTONE, as above, trace of marly green clay
220 230 LIMESTONE, as above
230 240 LIMESTONE, as above
240 250 CLAY, light olive gray (8Y 5/2), medium plasticity, sticky, trace of limestone
250 260 CLAY, as above
260 270 CLAY, as above
270 280 CLAY, as above
280 290 CLAY, as above
280 300 CLAY, as above
300 310 CLAY, as above, trace of phosphate
310 320 CLAY, as above
320 330 CLAY, dark greenish gray (SGY 4/1), medium plasticity, very sticky, trace of phosphate
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Depth Logged (ft-bpl)

Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

From To Observer's Description

330 340 CLAY, as above

340 350 CLAY, as above

350 360 CLAY, as above, very high phosphates

360 370 CLAY, as above

370 380 CLAY, as above, high phosphates

380 390 CLAY, as above

390 400 CLAY, as above, trace of limestone and shell fragments (10%)

400 410 CLAY, as abovs, increase in limestone and shell fragments to 50%

410 420 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderate porosity, moderately consolidated, trace of shell fragments and marly
green clay, high phosphates

420 430 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderate porosity, moderately consolidated, trace of shell fragments and
phosphates

430 440 LIMESTONE, as above

440 450 LIMESTONE, as above

450 480 LIMESTONE, as above

480 470 LIMESTONE, as above

470 480 LIMESTONE, as above

480 480 LIMESTONE, as above

490 500 LIMESTONE, as above

500 510 LIMESTONE, as above, large fragments

510 520 LIMESTONE, yellowish gray (58Y 7/2), medium fragments, moderate porosity, moderately consolidated, shell fragments, trace of light
olive gray clay

520 530 CLAY, light olive gray (8Y 6/1), stiff, trace of limestone and shell fragments

530 540 LIMESTONE, yellowish gray (Y 7/2), large fragments, moderate porosity, moderately consolidated

540 550 LIMESTONE, as above

550 560 LIMESTONE, as above

560 570 LIMESTQNE, as above

570 580 LIMESTONE, as above

580 590 LIMESTONE, as above, trace of phosphate

590 600 LIMESTONE, as above, no phosphate

600 610 LIMESTONE, as abovs, harder with shell molds

610 620 LIMESTONE, as above

620 680 LIMESTONE, as above
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)

From To Observer's Description

630 640 CLAY, dark greenish gray (5GY 4/1), medium plasticity, slightly sticky

640 650 LIMESTONE, yellowish gray (8Y 7/2), small fragments, moderate porosity, well consolidated

650 660 LIMESTONE, as above

660 670 LIMESTONE, as above

670 680 LIMESTONE, as above, medium to large fragments, trace of marly clay

680 630 LIMESTONE, as above

690 700 CLAY, yellowish gray (5Y 7/2), soft, marly, trace of phosphate

700 710 Same as above, increase in phosphate

710 720 LIMESTONE (80%), yellowish gray (58Y 7/2), small fragments, moderately consolidated; CLAY (20%), yellowish gray (5Y 7/2), marly,

soft

720 730 CLAY, grayish olive (10Y 4/2), soft, marly, phosphate present, trace of limestone

730 740 CLAY, yellowish gray (8Y 7/2), soft, marly, trace of limestone

740 750 CLAY, as above

750 760 LIMESTONE (50%), yellowish gray (5Y 7/2), medium fragments, poorly consolidated; CLAY (50%), yellowish gray (5Y 7/2), marly, soft
760 770 CLAY, yellowish gray (5Y 7/2), soft, marly, trace of limestons

770 780 LIMESTONE, light olive gray (5Y 5/2), small to medium fragments, poorly consolidated, abundant phosphate, trace of clay
780 790 LIMESTONE, as above

7580 800 LIMESTONE, yellowish gray (5Y 7/2), smali fragments, moderately consolidated, trace of marly green clay
800 810 LIMESTONE, yellowish gray (5Y 7/2), medium fragments, moderate porosity, moderately consolidated
810 820 LIMESTONE, as above

820 830 LIMESTONE, as above

830 840 LIMESTONE, light gray (N7), medium fragments, moderate porosity, hard, shell molds

840 850 LIMESTONE, as above

850 860 LIMESTONE, as above

860 870 LIMESTONE, as above

870 880 LIMESTONE, as above

880 890 LIMESTONE, as above

8390 900 LIMESTONE, as above

900 910 LIMESTONE, as above

910 820 LIMESTONE, as above

920 930 LIMESTONE, grayish orange (10YR 7/4), very small fragments, moderately consolidated

930 940 LIMESTONE, as above

940 950 LIMESTONE, as above, soft
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bp!)

From To - Obsetver's Description
950 960 LIMESTONE, as above
960 970 LIMESTONE, as above
970 980 LIMESTONE, as above, harder and small fragments
980 980 LIMESTONE, as above
990 1000 LIMESTONE, as above
1000 1010 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderately consolidated, trace of phosphate
1010 1020 LIMESTONE, as above, very small fragments, sandy, phosphate present
1020 1030 LIMESTONE, as above
1030 1040 LIMESTOME, as above
1040 1050 LIMESTONE, as above, no phosphate
1050 1060 LIMESTONE, as above
1060 1070 LIMESTONE, as above
1070 1080 LIMESTONE, light olive gray (5Y 5/2), small fragments, moderatsly consolidated, sandy
1080 1090 LIMESTONE, as above
1080 1100 LIMESTONE, as above
1100 1110 LIMESTONE, yellowish gray (5Y 7/2), medium to large fragments, well consolidated, sandy, friable
1110 1120 LIMESTONE, as above, small to medium fragments, poorly consolidated
1120 1130 LIMESTONE, as above
1130 1140 LIMESTONE, as above
1140 1180 LIMESTONE, as above
1150 1160 LIMESTONE, as above
1160 1170 LIMESTONE, as abovs, very small to medium fragments
1170 1180 LIMESTONE, as above
1180 1190 LIMESTONE, as above
1190 1200 LIMESTONE, as above
1200 1210 LIMESTONE, as above
1210 1220 No Sampie
1220 1230 LIMESTONE, yellowish gray (5Y 7/2), medium to large fragments, moderately consolidated, friable
1230 1240 LIMESTONE, as above
1240 1250 LIMESTONE, as above
1250 1260 LIMESTONE, as above
1260 1270 LIMESTONE, as above
1270 1280 LIMESTONE, as above
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)
From To Observer's Description
1280 1280 LIMESTONE and DOLOMITE, yellowish gray (§Y 7/2), medium to large fragments, low porosity, fractured
1290 1300 LIMESTONE and DOLOMITE, as above
1300 1310 LIMESTONE, yellowish gray (5Y 7/2), medium fragments, moderately consolidated, friable
1310 1320 LIMESTONE, vary pale orange (10YR 8/2), very small to small fragments, soft to friable
1320 1330 LIMESTONE, as above
1330 1340 LIMESTONE, as above ‘
1340 1350 LIMESTONE, yellowish gray (5Y 7/2), small to medium fragments, hard, shell molds, trace of dolomite or chert
1350 1360 LIMESTONE, grayish orange (10YR 7/4), small to medium fragments, poorly consolidated, sandy texture
1360 1370 LIMESTONE, as above
1370 1380 LIMESTONE, as above
1380 1390 LIMESTONE, as above
1390 1400 LIMESTONE, as above
1400 1410 LIMESTONE, very pale orange (10YR 7/4), small to medium fragments, moderately consolidated, foraminifera present
1410 1420 LIMESTONE, as abovs, small fragments
1420 1430 LIMESTONE, as above
1430 1440 LIMESTONE, as above
1440 1450 LIMESTONE, as above
1450 1460 LIMESTONE, yellowish gray (§Y 7/2), small to medium fragments, moderate to poorly consolidated, trace of foraminifera
1460 1470 LIMESTONE, as above
1470 1480 LIMESTONE, very pale orange (10YR 7/4), very small to small fragments, moderately consolidated, sandy
1480 1480 LIMESTONE, as above
1490 1500 LIMESTONE, yellowish gray (§Y 7/2), small to medium fragments, poorly consolidated, foraminifera present
1500 1510 LIMESTONE, as above
1510 1520 LIMESTONE, as above
1520 1530 LIMESTONE, as above
1530 1540 LIMESTONE, yellowish gray (5Y 7/2), medium to large fragments, well consolidated
1540 15650 LIMESTONE, as above, small to medium fragments, moderately consolidated
1550 1560 LIMESTONE, as above
1560 1670 LIMESTONE, as above, small to large fragments
1570 1580 LIMESTONE, dark yellowish brown (10YR 4/2), medium fragments, well consolidated, sandy texture
1580 1590 LIMESTONE, yellowish gray (5Y 7/2), small to medium fragments, moderately consolidated, trace of marly clay
1590 1600 LIMESTONE, as above
1600 1610 LIMESTONE, as above
1610 1620 CLAY, yellowish gray (5Y 7/2), soft, marly
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)

From To Observer's Description

1620 1630 LIMESTONE, very pale orange (10YR 7/4), small to medium fragments, moderately consolidated, sandy texture

1630 1640 LIMESTONE, as above, trace of moderate yellowish brown (10YR 5/4) dolomite

1640 1650 LIMESTONE (50%), very pale orange (10YR 7/4), small fragments, moderately consolidated; DOLOMITE (50%) dark yellowish brown,
(10Y 4/2), moderately consolidated, low porosity

1650 1680 LIMESTONE, yellowish gray (5Y 7/2) to (§Y 8/1), small to large fragments, moderately consolidated, low prorosity.

1660 1670 LIMESTONE, as above

1670 1680 LIMESTONE, as above

1680 1690 LIMESTONE, as above

1680 1700 LIMESTONE, as above

1700 1710 LIMESTONE, as above

1710 1720 LIMESTONE, yellowish gray (5Y 7/2) to (§Y 8/1), very fine grained, loosely consolidated.

1720 1730 LIMESTONE, as above

1730 1740 LIMESTONE, as above, trace of pale bluish gray dolomite

1740 1750 LIMESTONE, yelllowish gray (5Y 7/2) to (§Y 8/1), well consolidated, hard, trace of brown dolomite

1750 1760 LIMESTONE, yelllowish gray (5Y 7/2), small to medium fragments, moderately consolidated, trace of brown dolomite

1760 1770 LIMESTONE, as above

1770 1780 LIMESTONE, yellowish gray (5Y 8/1), small to medium fragments, loose consolidation to tight consolidation

1780 1790 LIMESTONE, as above

1790 1800 IMESTONE, as above, trace of grayish brown dolomite

1800 1810 LIMESTORNE, light olive gray (5Y 5/2), small to medium fragments, moderately condolidated, trace of grayish brown dolomite

1810 1820 LIMESTONE, as above

1820 1830 LIMESTONE, yellowish gray (5Y 7/2), medium to large fragments, well consclidated, dense, fractured, trace of white mari

1830 1840 LIMESTONE, yellowish gray 5Y 7/2), medium to large fragments, well consolidated, dense

1840 1850 LIMESTONE, moderate olive brown (5§Y 4/4), small o large fragments, poorly consolidated, trace of dolomite

1850 1860 LIMESTONE, as above ’

1860 1870 LIMESTONE, as above

1870 1880 LIMESTONE, yellowish gray (5Y 7/2), medium to large fragments, well consolidated, sandy texture

1880 1890 LIMESTCONE, as above

1890 1900 LIMESTONE, light olive gray (5Y 5/2), small to medium fragments, moderately condolidated, sandy texturs, friable

1800 1910 LIMESTONE, as above, mottled color

1910 1920 fLI MFS;ONE, light olive gray (5Y 5/2) to moderate olive brown (5Y 4/4), small to large fragments, moderately consolidated, dense,
racture

1920 1930 LIMESTONE, as above

1930 1940 LIMESTONE, as above

1840 1950 LIMESTONE, moderate yellowish brown (10YR 5/4), small to large fragments, poorly consolidated, sandy texture, trace of dolomite

1850 1960 LIMESTONE, moderate yellowish brown (10YR 5/4), large fragments, moderately consolidated, very fine grained, dense

1960 1870 LIMESTONE, moderate yellowish brown (10YR 5/4), small o large fragments, poorly consolidated, fine grained, friable

Weekly Cutting Descriptions.xs/|W-1 6 of 11 07/15/2003/4:38 PM



Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (fi-bpl)

From To Obseorver's Description

1970 1980 LIMESTCNE, moderate yellowish brown (10YR 5/4), large fragments, moderately consolidated, fine grained, friable

1980 1890 LIMESTCNE, as above

1990 2000 LIMESTONE, as above

2000 2010 LIMESTONE, as above

2010 2020 LIMESTONE, pale yellowish brown (10YR 6/2), medium to large fragments, well consolidated, fine grained, friable to dense, trace of
brown dolomite

2020 2030 LIMESTONE, as above, moderately consolidated

2080 2040 LIMESTONE, as above, small to medium fragments, poorly consoclidated

2040 2050 DOLOMITE, dusky brown (8YR 2/2), medium to large fragments, well consolidated, low porosity, dense, fractured

2050 2060 DOLOMITE, as above

2060 2070 DOLOMITE, as above, medium porosity, vuggy

2070 2080 DOLOMITE, dusky brown (§YR 2/2), medium to large fragments, well consolidated, low porosity, dense, fractured

2080 2090 LIMESTONE, pale yellowish brown (10YR 6/2), medium to large fragments, well consolidated, fine grained, friable to dense, trace of
brown dolomite

2080 2100 DOLOMITE, dusky yellowish brown (10YR 2/2) and black (N1), small to medium fragments, moderately consolidated, low porosity,
dense, fractured, trace of limestone

2100 2110 DOLOMITE, as above, medium to large fragments, microcrystalline

2110 2120 I&IBIAESTONE, pale yellowish brown (10YR 6/2), medium to large fragments, moderately consolidated, fine grained, friable, trace of brown

olomite

2120 2130 DOLOMITE, dusky yellowish brown (10YR 2/2) and black (N1), medium to large fragments, well consolidated, low porosity, dense,
microcrystalline

2130 2140 DOLOMITE, as above

2140 2150 DOLOMITE, pale yellowish brown (10YR 6/2) and black (N1), small to large fragments, poorly consolidated, low porosity; LIMESTONE
(30%), pale yellowish brown (10YR 6/2), small to medium fragments, fine grained, soft to friable

2150 2160 DOLOMITE, dusky yellowish brown (10YR 2/2) and black (N1), mottled appearance, medium to large fragments, poorly to moderately
consolidated, low porosity, dense, microcrystalline, trace of limestone

2160 2170 DOLOMITE, as above

2170 2180 DOLOMITE, as above

2180 2190 DOLOMITE, as above

2180 2200 ILIMESTONE, yellowish gray (5Y 7/2), medium to large fragments, well consolidated, very fine grained, soft to dense

2200 2210 LIMESTONE, as above

2210 2220 LIMESTONE, as above

2220 2230 LIMESTONE, as above, pootly to moderately consolidated, trace of dusky yellowish brown (10YR 2/2) dolomite

2230 2240 LIMESTONE, as above

2240 2250 LIMESTONE, as above

2250 2260 LIMESTONE, as abovs, increase in dolomite to 50%

2260 2270 LIMESTONE, as above
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)
From To Observer's Description
2270 2280 LIMESTONE, as above

DOLOMITE, moderate yellowish brown (10YR 5/4) to dusky yellowish brown (10YR 2/2), small to large fragments, poorly consolidated,

2280 2290 A , ; | )
low porosity, dense, microcrystalline, minor vugs, trace of limestone

2230 2300 DOLOMITE, as above, very pootly consolidated

2300 2310 !DOLOMlTE, dusky yellowish brown (10YR 2/2), medium to large fragments, well consolidated, low porosity, fractured, dense, trace of
imestone

2310 2320 DOLOMITE, dusky brown (5YR 2/2), medium to large fragments, very well consolidated, low porosity, fractured, dense, microcrystalline,
vugay

2320 2830 DOLOMITE, as above, dark yellowish brown (10YR 4/2)

2330 2340 DOLOMITE, as above

2340 2350 DOLOMITE, as above

2350 2360 DOLOMITE, as above

2360 2370 LIMESTONE (50%), yellowish gray (8Y 7/2), very small to medium fragments, very poorly consolidated, fine grained, soft to friable;
DOLOMITE (50%), pale yellowish brown (10YR &/2), small to large fragments, very pootly consolidated, dense

2370 2380 LIMESTONE and DOLOMITE, as above

2380 2380 LIMESTONE and DOLOMITE, as above

2390 2400 LIMESTONE and DOLOMITE, as above

2400 2410 LIMESTONE and DOLOMITE, as above

2410 2420 LIMESTONE and DOLOMITE, as above

2420 2430 LIMESTONE and DOLOMITE, as above

2430 2440 LIMESTONE and DOLOMITE, as above

2440 2450 LIMESTONE and DOLOMITE, as above, well consolidated

2450 2460 LIMESTONE and DOLOMITE, as above

2460 2470 LIMESTONE and DOLOMITE, as above

2470 2480 LIMESTONE and DOLOMITE, as above, color change in dolomite to light bluish gray (5B 7/1), vuggy

2480 2490

LIMESTONE, yellowish gray (5Y 7/2), very small to medium fragments, poorly consolidated, medium grained, friable, trace of dolomite
2490 2500 LIMESTONE, as abovs, very poorly consolidated
DOLOMITE, moderate yellowish brown (10YR 5/4), small to medium fragments with 180 degree cleavage, well consolidated, low

2500 2510 .
porosity, fractured, dense

2510 2520 DOLOMITE, as above, moderately consolidated

2520 2530 LIMESTONE, pale olive (10Y 6/2), medium fragments, well consolidated, medium grained, medium porosity, soft to dense

2530 2540 LIMESTONE, as above, dense

2540 2550 LIMESTONE (50%), yellowish gray (5Y 7/2), smaill to medium fragments, poorly consolidated, fine grained, low porosity, dense;
DOLOMITE (50%), dark yellowish brown (10YR 4/2), small to medium fragments, moderately consolidated, dense

2550 2560 LIMESTONE and DOLOMITE, as abovs, dolomite is mottied dark yellowish brown (10YR 4/2) and grayish black (N2)

2560 2570 LIMESTONE, yellowish gray (5Y 7/2), large fragments, well consolidated, medium grained, moderate porosity, sandy texture
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)
From To Observer's Description
2570 2580 LIMESTONE, as above, 10% yellowish gray (5Y 7/2) marl, small to medium fragments, poorly consolidated
2580 2590 LIMESTONE, pale yellowish brown (10YR 6/2), very small to small fragments, moderately consolidated, medium grained, sandy texture
2590 2600 LIMESTONE, dusky yellowish brown (10YR 2/2), medium fragments, moderatiey consolidated, fine grained, low porosity, minor
amounts of dusky yellowish brown (10YR 2/2) clay and grayish black (N2} lignite (180 degree cleavage)
2600 2610 LIMESOTNE, as abovs, increass in clay and lignite to 40%
2610 2620 LIMESTONE (80%), pale ysllowish brown (10YR 6/2), small to medium fragments, poorly consolidated, medium grained, sandy texture;

LIGNITE (20%), grayish black (N2), medium to large fragments, soft to friable, glossy luster, 180 cleavage
2620 2630 LIMESTONE and LIGNITE, as above
LIMESTONE, pale yellowish brown (10YR 6/2), medium to large fragments, well consolidated, medium grained, moderate porosity,

2630 2640 .
sandy texture, trace of lignite

2640 2650 LIMESTONE, as above, increase in lignite to 40%

2650 2660 LIMESTONE, as abovs, decrease in lignite to 20%

2660 2670 LIMESTONE, pale yellowish brown (10YR 6/2), medium to large fragments, well consolidated, medium grained, moderate porosity,
sandy texture

2670 2680 LIMESTONE, as above

2680 2690 LIMESTONE, as above, fine to medium grained, very small to medium fragments, poorly consolidated

2680 2700 LIMESTONE, as above

2700 2710 LIMESTONE, as above

2710 2720 LIMESTONE, as above

2720 2730 DOLOMITE, dark yellowish brown (10YR 4/2), small to large fragments, poorly consolidated, moderate porosity, dense, minor vugs,
trace of limestone

2730 2740 DOLOMITE, as above
LIMESTONE (50%), yellowish gray (8Y 7/2), very small to small fragments, poorly consolidated, fine grained, soft to friable; DOLOMITE

2740 2750 (50%), dark yellowish brown (10YR 4/2) to dusky yellowish brown (10YR 2/2), very small to medium fragments, poorly consolidated, low
to moderate porosity, dense

2750 2780 LIMESTOMNE and DOLOMITE, as above

2760 2770 LIMESTONE and DOLOMITE, as above, very poorly consolidated

2770 2780 LIMESTONE and DOLOMITE, as above

2780 2790 DOLOMITE, dark yellowish brown (10YR 4/2) to dusky yellowish brown (10YR 2/2), very small fragments, poorly consolidated, low to
moderate porosity, sandy matrix, trace of limestone

2790 2800 DOLOMITE, as above

2800 2810 DOLOMITE, as above

2810 2820 DOLCOMITE, as above, small to large fragments, moderately consolidated

2820 2830 DOLOMITE, dark yellowish brown (10YR 4/2) 1o dusky yellowish brown (10YR 2/2), very smali fragments, poorly consolidated, low to

moderate porosity, sandy matrix, trace of limestone
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)

From To Observer's Description

2830 2840 DOLOMITE, as above

2840 2850 DOLOMITE, as above, very small to medium fragments

2850 2860 DOLOMITE, as above, vuggy, microctystalline

2860 2870 DOLOMITE, as above .

2870 2880 DOLOMITE, dark yellowish brown (10YR 4/2) to dusky yellowish brown (10YR 2/2), very small fragments, poorly consolidated, low
porosity, sandy matrix, microcrystalline

2880 2890 DOLOMITE, pale yellowish brown (10YR 6/2), small to large fragments, moderately consolidated, low to medium porosity, dense, vuggy,
microcrystalline

2890 2900 DOLOMITE, as above

2800 2810 DOLOMITE, pale yellowish brown (J0YR 6/2), medium fragments, well consolidated, low porosity, dense, fractured, microcrystalline

2810 2920 . DOLOMITE, as above

2920 2930 DOLOMITE, dark yellowish brown (10YR 4/2) to dusky yellowish brown (10YR 2/2), very small fragments, poorly consolidated, low
porosity, sandy matrix, microcrystalline

2930 2940 DOLOMITE, pale yellowish brown (10YR 6/2) and black (N1), small to large fragments, moderately consolidated, low to medium
porosity, dense, vuggy, microcrystalline

2940 2950 DOLOMITE, as above

2950 2060 DOLOMITE, as above

2960 2970 DOLOMITE, as above, dusky yellowish brown (10YR 2/2), very small {o large fragments, poorly consolidated, sandy matrix

2970 2980 DOLOMITE, as above

2980 2990 DOLOMITE, as above, dark yellowish brown (10YR 4/2)

2990 3000 DOLOMITE, as above, pale yellowish brown (10YR 6/2)

3000 3010 DOLOMITE, as above

3010 3020 ?OI{O':IJ!TE, dusky yellowish brown (10YR 2/2) to grayish black (N2), medium to large fragments, well consolidated, low porosity, dense,

ractur

3020 3030 DOLOMITE, as above

3030 3040 DOLOMITE, pale yellowish brown {10YR 6/2) to dusky yellowish brown (10YR 2/2), medium to large fragments, well consolidated, low
porosity, dense, fractured, vuggy, microcrystailine

3040 3050 DOLOMITE, as above

3050 3060 DOLOMITE, as above

3060 3070 DOLOMITE, as above

3070 3080 DOLOMITE, as above

3080 3090 DOLOMITE, as above

3090 3100 DOLOMITE, as above

3100 3110 DOLOMITE, as above, dusky yellowish brown (10YR 2/2)

3110 3120 DOLOMITE, as above

3120 3130 DOLOMITE, as above
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Bonita Springs Utilities RO Deep Injection Well IW-1
Lithologic Sample Descriptions

Depth Logged (ft-bpl)

From To Observer's Descriptlon

3130 3140 DOLOMITE, pale yellowish brown (10YR 6/2) to dusky yellowish brown (10YR 2/2), very small to medium fragments, poorly
consolidated, low porosity, sandy matrix, microcrystalline

3140 3180 DOLOMITE, as above

3150 3160 DOLOMITE, pale yellowish brown (10YR 6/2) to dusky yeliowish brown (10YR 2/2), medium to large fragments, well consolidated, low
porosity, dense, fractured, microcrystalline

3160 3170 DOLOMITE, as above

3170 3180 DOLOMITE, as above

3180 3190 DOLOMITE, pale yellowish brown (10YR 6/2) to black (N1), medium to large fragments, very well consolidated, very low porosity, dense,

~ fractured, microcrystalline
3180 3206 DOLOMITE, as above
Notes;

bpl = below pad level
Lithologic color designations are based on the Rock Color Chart, distributed by the Geological Society of America, 1984.
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APPENDIX G.2

DZMW-1 Lithologic Descriptions




Bonita Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

Depth Logged (ft-bpl)

From To Observer's Description
0 10 LIMESTONE and SHELL FRAGMENTS, yellowish gray (§Y 8/1), poorly consolidated
10 20 LIMESTONE and SHELL FRAGMENTS, as above
20 30 LIMESTONE and SHELL FRAGMENTS, medium gray (N5), poorly consolidated
30 40 CLAY, yellowish gray (5Y 7/2), sticky
40 50 CLAY, light olive gray (BY 5/2), sticky
50 60 LIMESTONE, light olive gray (5Y 5/2), large fragments, well consolidated, moderate porosity, shell fragments and large shell molds
60 70 LIMESTONE, as above
70 80 LIMESTONE (50%), medium bluish gray (5B 5/1), medium fragments, poorly consolidated; SHELLS AND SHELL FRAGMENTS (50%),
moderately consolidated; phosphate present
80 90 LIMESTONE, yellowish gray (5Y 8/1), small to medium fragments, well consolidated, trace of shell fragments
S0 100 SANDY LIMESTONE, yellowish gray ( 8Y 7/2), medium fragments, moderately consolidated
100 110 SANDY LIMESTONE, as above
110 120 SANDY LIMESTONE, as above
120 130 SANDY LIMESTONE, yellowish gray (5Y 7/2), medium fragments, poorly consolidated, trace of marly clay
130 140 SANDY LIMESTONE, as above '
140 150 LIMESTONE and SHELL FRAGMENTS, yellowish gray (5Y 7/2), poorly consolidated, sandy texture
150 160 LIMESTONE and SHELL FRAGMENTS, as above
160 170 SHELL FRAGMENTS, yellowish gray (5Y 7/2), poorly consolidated
170 180 LIMESTONE and SHELL FRAGMENTS, ysllowish gray (5Y 7/2), poorly consolidated
180 180 LIMESTONE, grayish orange (10YR 7/4), small to medium fragments, moderately consolidated, shell molds
180 200 LIMESTONE, as above
200 210 LIMESTONE, as above, color change to yellowish gray (8Y 7/2)
210 220 LIMESTONE, as above
220 230 LIMESTONE, as above
230 240 CLAY, very light gray (N8), low plasticity, marly texture, sticky
240 250 CLAY, olive gray (5Y 4/1), sticky
250 260 CLAY, greenish gray (5GY 6/1), low plasticity, sticky
260 270 CLAY, as above, trace of phosphate
270 280 CLAY, as above, marly texture
280 290 CLAY, dark greenish gray (6GY 4/1), sticky, high phosphates
290 300 CLAY, as above, trace of phosphate
300 310 CLAY, light olive gray (5Y 5/2), sticky, trace of phosphates
310 320 CLAY, as above
320 330 CLAY, as above
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Depth Logged (ft-bpl)

Bonita Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

From To Observer's Description
330 340 CLAY, dark greenish gray (5QY 4/1), sticky, high phosphates
340 350 CLAY, as above
350 360 CLAY, as above
360 370 CLAY, as above
370 380 CLAY, as above
380 380 CLAY, as above
390 400 CLAY, as above
400 410 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderate porosity, moderatsly consolidated, trace of shell fragments and marly
green clay, high phosphates
410 420 LIMESTONE, as above
420 430 LIMESTONE, yellowish gray (8Y 7/2), small fragments, moderate porosity, moderately consolidated, trace of shell fragments and
430 440 LIMESTOMNE, as above
440 450 LIMESTONE, as above
450 480 LIMESTONE, as above
460 470 LIMESTONE, as above
470 480 LIMESTONE, as above
480 490 LIMESTONE, as above
490 500 LIMESTONE, as above
500 510 LIMESTONE, as above )
510 520 LIMESTONE and SHELL FRAGMENTS (50%), yellowish gray (8Y 7/2), medium fragments, moderate porosity, moderately consolidated;
CLAY (50%), olive gray (5Y 4/1), stiff
§20 530 CLAY, light olive gray (Y 6/1), stiff, trace of limestone and shell fragments
5§30 540 LIMESTONE and SHELL FRAGMENTS, yellowish gray (6Y 7/2), small to medium fragments, moderate porosity, moderately
consolidated
540 550 LIMESTONE and SHELL FRAGMENTS, as above
5580 560 LIMESTONE and SHELL FRAGMENTS, as above, large fragments
560 570 LIMESTONE and SHELL FRAGMENTS, as above, small fragments
570 580 LIMESTONMNE and SHELL FRAGMENTS, as above
580 590 LIMESTONE and SHELL FRAGMENTS, as above
590 600 LIMESTONE and SHELL. FRAGMENTS, as above
600 610 LIMESTONE and SHELL FRAGMENTS, as above, well consolidated
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Bonita Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

Depth Logged (ft-bpl)

From To Observer's Description

610 620 LIMESTONE and SHELL FRAGMENTS, as above

620 - B30 LIMESTONE and SHELL FRAGMENTS, as above

630 640 LIMESTONE and SHELL FRAGMENTS, as above, increase in dark greenish gray (5GY 4/1) clay (30%)

640 650 LIMESTONE, yellowish gray (5Y 7/2), very small to medium fragments, moderate porosity, poorly consolidated, shell molds present

650 660 LIMESTONE, yellowish gray (5Y 7/2), very small fragments, moderate porosity, well consolidated, {riable, trace of shell fragments

660 670 LIMESTONE, as above, small to large fragments, poorly consolidated

670 680 LIMESTONE, as above, very small fragments, well consolidated

680 690 LIMESTONE, as above

690 700 LIMESTONE, as above

700 710 LIMESTONE, as above

710 720 LIMESTONE, as above

720 730 LIMESTONE, as above, trace of marly clay

730 740 CLAY, dark greenish gray (5G 4/1), sticky

740 750 CLAY, as above

750 760 LIMESTONE, yellowish gray (5Y 7/2) and black (N1}, mediumn fragments, well consolidated, dense, trace of dark greenish gray clay, high
phosphates

760 770 LIMESTONE (50%), yellowish gray (5Y 7/2), medium fragments, moderately consolidated, dense, shell fragments; CLAY (50%),
yellowish gray (8Y 7/2), marly texture

770 780 LIMESTONE, as above

780 790 LIMESTONE (80%), yellowish gray (8Y 7/2) and black (N1), medium fragments, well consolidated, dense; CLAY (20%), light gray
(N7), marly texture

790 800 LIMESTONE, as above

800 810 LIMESTONE, yellowish gray (5Y 7/2), very small fragments, moderate porosity, moderately consolidated, trace of shell fragments

810 820 LIMESTONE, as above

820 830 LIMESTONE, as above, small fragments

830 840 LIMESTONE, as above

840 850 LIMESTONE, as above

850 860 LIMESTONE, as above, shell molds present
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Bonita Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

Depth Logged (ft-bpl)
From To Observer's Description
860 870 LIMESTONE, as above
870 880 LIMESTONE, as above
880 890 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderate porosity, moderately consolidated, trace of shell fragments
890 800 LIMESTONE, as above
900 910 LIMESTONE, as above
910 920 LIMESTONE, as above
920 930 LIMESTONE, as above
930 940 LIMESTONE, as above
940 850 LIMESTONE, grayish orange (10YR 7/4), small fragments, moderate porosity, moderately consolidated, soft to friable, sandy texture
950 960 LIMESTONE, as above
960 970 LIMESTONE, as above
970 980 LIMESTONE, as above
980 990 LIMESTONE, as above
990 1000 LIMESTONE, as above
1000 1010 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderate porosity, moderately consolidated, soft to friable, sandy texture
1010 1020 LIMESTONE, as above
1020 1030 LIMESTONE, as above
1030 1040 LIMESTONE, as above
1040 1050 LIMESTONE, as above
1050 1060 LIMESTONE, as above, very small fragments
1060 1070 LIMESTONE, as above
1070 1080 LIMESTONE, as abovs, trace of phosphate
1080 1080 IMESTONE, as abovse
7090 1100 [IMESTONE, as above, no phosphate
1100 1110 LIMESTONE, as above
1110 1120 LIMESTONE, as above
1120 1130 LIMESTCNE, as above
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Depth Logged (ft-bpl)

Bom‘ta Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

From To Observer's Description
1130 1140 LIMESTONE, as abovs, small fragments
1140 1150 LIMESTONE, as above

1150 1160 LIMESTONE, as above

1160 1170 LIMESTONE, as above

1170 1180 LIMESTONE, as above

1180 1190 LIMESTONE, as above

1190 1200 LIMESTONE, as above

1200 1210 LIMESTONE, as above

1210 1220 LIMESTONE, as above, very small fragments
1220 1230 LIMESTONE, as above

1230 1240 LIMESTONE, as above

1240 1250 LIMESTONE, as above

1250 1260 LIMESTONE, as above

1260 1270 LIMESTONE, as above

1270 1280 LIMESTONE, as above

1280 1290 LIMESTONE, as above

1290 1300 LIMESTONE, as above, small fragments
1300 1310 LIMESTONE, as above

1310 1320 LIMESTONE, as above

1320 1330 LIMESTONE, as above

1330 1340 LIMESTONE, as above

1340 1350 LIMESTONE, as above

1350 1360 LIMESTONE, as above, trace of phosphate
1360 1370 LIMESTONE, as above

1370 1380 LIMESTONE, as abovs

1380 1390 LIMESTONE, as above, no phosphate
1390 1400 LIMESTONE, as above
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Depth Logged (ft-bpl)

Bonita Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

From To Observer's Description

1400 1410 LIMESTONE, as above, very small fragments, trace of foraminifera

1410 1420 LIMESTONE, as above

1420 1430 LIMESTONE, as above

1430 1440 LIMESTONE, as above

1440 1450 LIMESTONE, as above

1450 1460 LIMESTONE, as above

1450 1470 LIMESTONE, as above

1470 1480 LIMESTONE, yellowish gray (5Y 7/2), small fragments, moderate porosity, moderately consolidated, trace of foraminifera

1480 1490 LIMESTONE, as above

1490 1500 LIMESTONE, as above

1500 1510 LIMESTONE, as above, very small fragments, sandy texture

1510 1520 LIMESTONE, as above

1520 1530 LIMESTONE, as above

1530 1540 LIMESTONE, as abovs

1540 1550 LLIMESTONE, as above

1550 1560 LIMESTONE, as above

1560 1570 LIMESTONE, as above

1570 15680 LIMESTONE, as above

1580 1590 LIMESTONE, as above, small fragments

1590 1600 LIMESTONE, as above

1600 1610 LIMESTONE, as above, very small fragments, sandy texture

1610 1620 LIMESTONE, as above

1620 1630 LIMESTONE, as above

1630 1640 DOLOMITE, dark yellowish brown (10Y 4/2) and yeliowish gray (5Y 7/2), large fragments, moderately consolidated, low porosity, dense,
trace of soft limestone

1640 1850 NO SAMPLE - Sample washed out

1650 1660 NO SAMPLE - Sample washed out
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Depth Logged (ft-bpl)

Bonita Springs Utilities RO Dual Zone Monitor Well (DZMW-1)
Lithologic Sample Descriptions

From To Observer's Description
1660 1670 NO SAMPLE - Sample washed out
1670 1680 LIMESTONE, yellowish gray (5Y 7/2), very small fragments, moderate porosity, moderately consolidated, friable, sandy texture
1680 1680 LIMESTONE, as above
1680 1700 LIMESTONE, as above
Notes:

bpl = below pad level

Lithologic color designations are based on the Rock Color Chart, distributed by the Geological Society of America, 1984.
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