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EXECUTIVE SUMMARY

This final construction report for Charlotte County's East Port Water Reclamation Facility's
(EPWRF) second well (IW-2, State I.D. # 5208P001 17) is being submitted in accordance
with Chapter 62-528.430 of the Florida Administrative Code (FAC) and with the Specific
Conditions (ltem 4.t) listed in the Construction Permit ( Permit Number UC08-254545).
The technical information provided in Sections 2,3 and 4 of this report is summarized by
section in the following discussion.

o) Section 2 - Geclogical and Hydrogeolagical Description

of this depth as the base of the USDW was founded on water quality information
geophysical logs, and the interpretation of these logs.

confinement.

Efftuent injection at a rate of approximately 5,300 gpm resulted in an aquifer bottom hole
pressure buildup of less than 2 psi. Such a low pressure buildup for this rate of injection
clearly indicates that the injection interval is highly transmissive and will accommodate a
sustained high rate of injection based on the injection history of Iw-1.

0 Section 3 - Well Construction /\ D
OUn - zfé \

Initial drilling of the IW-2 started on November 13, QDrilling and testing operations
were completed April 23, 1996, Initially, a 48-inch didmiéter hole was drilled to a depth of
410 feet bls. Thirty-eight inch diameter, 0.375-inch wall steel casing was run into the hole

The 38-inch intermediate borehole was drilled to a depth of approximately 1640 feet bls.
The hole was extended approximately 65 feet deeper than originally specified so that the
lowermost USDW and a highly fractured interval between approximately 1370 and 16800
feet bls could be completely isolated behind the intermediate casing string. The
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depth of 1296 feet and continued in stages until the complete annular region between
1296 feet bls and the surface was completely filled with cement.

The final 20-inch diameter openhole was drifled from 2965 feet Bls to a final depth of 3248
feet bls (TD).

0 Section 4 - Data Collection and Analyses

Water quality data coilected during packer tests placed the base of the USDW near 1580
feet bls. The top of the effluent plume occurred near 2800 feet bls. Packer test hydrauiic

0 Section 5 - Well Testing Program

The mechanical integrity test for this well included a video Survey, a radioactive tracer test,
and a pressure test of the longstring casing. The pressure test demonstrated that the
longstring casing did not leak. The radioactive tracer survey showed that the cement
behind the casing prevented fluid migration behind the casing.

A 5252 gpm injection test was performed on this well. The resulting pressure build-up
during injection was 2 psi. The transmissivity is estimated to be greater than 1x10° gpd/ft
based on the recorded flow rate and pressure increase.

The information provided in this section clearly demonstrates that the well meets all

mechanical integrity requirements. The injection test analysis clearly demonstrates that
the injection interval is highly transmissive and will receive the injected effluent at the
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anticipated rate. As indicated in the the analysis of the injection test, little pressure
buildup is anticipated.

Document Structure

This document is divided into six sections and multiple subsections. Figures, tables, and
appendices are numbered with respect to the subsection in which they are primarily
discussed. This numbering system allows the reader to determine exactly where a
particular topic is discussed in the report and then to review the information provided in
the figures, tables, and appendices where the support information is provided.
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1.0 INTRODUCTION

This report documents the drilling, construction and testing of the East Port Injection Well
No. 2 (IW-2). The well is located at the East Port Water Reclamation Facility (WRF) in

substantially complete,

The injection well is constructed using three concentric steel casings (38-, 30-, and 20-
inch diameter), with the final injection casing set at 2965 feet below pad level (bis). The

The monitoring well system, which serves both injection wells, consists of a dual zone
monitor well located approximately 60 feet west of |W-1. This well monitors an upper
zone from 1422 to 1494 feet bls, and a lower zone from 2249 10 2330 feet bls. At this site

contain less than 10,000 mg/| total dissolved solids (TDS), was identified at depths of
1,580 (CH2M Hil, 1988a) and 1580 feet bls (ViroGroup, 1996). The upper monitor zone
is therefore located within the USDW, and the lower monitor zone is located approximately
700 feet below the base of the USDW.

In conformance with the Limiting Conditions of the FDEP construction permit, weekly
progress reports were submitted to the Technical Advisory Committee (TAC). The TAC
committee was composed of staff from the FDEP, the Southwest Florida Water
Management District (SWFWMD), the United States Environmental Protection Agency

J2574RGG.A13 1



Injection Well No. 2 was approved by the FDEP in correspondence dated August 21
(Appendix 1.0-2). Operational testing began on August 30, 1998.
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2.0 SITE GEOLOGY AND HYDROLOGY

Information on the local and regional hydrogeology has been compiled from data
collected during construction of the East Port IW-1 well (CH2M Hill, 1988b and CH2M Hill,
1990}, the East Port IW-2 well, and from information obtained during construction of other
deep injection wells in Southwast Florida (CH2M HILL, 19883, ViroGroup, inc., 1993,
ViroGroup, Inc., 1995a). The area of review and assessment of regional and local
hydrogeologic conditions was detailed in application materials prepared for the FDEP
permit for construction and testing of the East Port IW-2 well (ViroGroup, 1994),
Descriptions of the regional structure and hydrogeology of the Southwest Florida
subsurface are available in reports by Gilboy (1985), Haberfeld (1991), and Hutchinson
(1993). The stratigraphic nomenclature used in this report follows that used by Miller
(1986) and Scott (1988 and 1982). Hydrostratigraphic nomenclature utilized in this report

follows that proposed by the Southeastern Geological Society (SEGS, 1986) and used by
Miller (19886).

2.1 Stratigraphy

The geologic formations encountered white drilling IW-2 consist of a series of interbedded
sands, marls, and limestones of recent to Miocene age, and limestones and dolostones
of Oligocene and Eocene age. The injection zone lies within the Eocene age Oldsmar
Formation. In South Florida, the lower Oldsmar Formation consists of a highly fractured
dolomite containing cavernous zones commonly referred to as the "Boulder Zone". This
portion of the formation exhibits a high porosity and transmissivity which makes it suitable
for the injection of treated effluent at high rates. At the East Port site, the Boulder Zone
is located between 3050 and 3200 feet Delow land surface. A hydrostratigraphic column
depicting the positions of the subsurface formations at the East Port site is presented in
Figure 2.1-1. The lithologic log of East Port well IW-2 is included as Appendix 2.1-1. The

following is a description of the various stratigraphic units encountered during the drilling
of IW-2,

Undifferentiated deposits including Fort Thompson Formation/ Caloosahatchee /Tamiami
Formations

The undifferentiated sediments of the Fort Thompson, Caloosahatchee, and Tamiami
formations lie approximately 0 to 90 feet below land surface. Lithologies in the interval
consists predominantly of medium to fine quartz sand with common to abundant shells
and minor to common interbedded marl and limestone. Detailed descriptions of the
shallow stratigraphy in the Charlotte Harbor area were described oy DuBar (1962). The
age of the undifferentiated sediments range from Holocene to Pliocene at the base. In
Charlotte County the base of the lowermost Tamiami Formation occurs at the top of the
first green dolosilt/sand unit, which marks the top of the Peace River Formation of the
Hawthorn Group (Scott, 1988).
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Hawthorn Group

The Hawthorn Group underlies the Tamiami Formation unconformably, and is a complex
sequence of phosphate bearing Miocene age sediments. The Hawthorn Group is

comprised of an upper, primarity siliciclastic unit (Peace River Formation), and a lower,
primarily carbonate unit (Arcadia Formation).

Encountered from 90 to approximately 210 feet below land surface, the Peace River
Formation of the Hawthorn Group consists of an olive gray to medium gray dolomitic clay
or dolosilt with variable amounts of accessory quartz and phosphatic sand, and fossil
shel material. A sandy limestone unit occurs near the middle of the formation at the site,
The Peace River Formation serves as a confining unit which separates the surficial aquifer
hydrological unit from the Intermediate Aquifer System as discussed in Section 2.2. The
total thickness of the Peace River formation at the East Port site is approximately 120 feet.

Suwannee Limestone

The Oligocene age Suwannee Limestone is present from approximately 740 feet to 1115
feet below land surface. The contact between the Suwannee Limestone and overlying
Hawthorn Group is marked by an abrupt attenuation of activity on gamma ray logs. The
characteristic lithology of the Suwannee Limestone is a very pale orange or light tan
biomicrite to biosparite (packstone to grainstone) having a medium grained calcarenitic

texture. The limestones are typically moderately indurated, and are composed of
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Ocala Limestone

The Ocala Limestone was encountered at 1115 feet bls at the East Port site. The QOcala
Limestone is an Upper Eocene age formation primarily composed of light gray micrites
and biomicrites. The formation exhibits a wide range of textural fabrics ranging from very
fine grained, chalky mudstones to coquina-like grainstones. The formation can be
subdivided into upper and lower units based on lithological differences (Scott, 1992),
Typically, the upper portion of the formation is a soft, friable, variably muddy limestone
(packstone to wackestone) with abundant foraminifera, and the lower portion is a more
granular limestone consisting of grainstones to packstones and may be dolomitized in

fauna assemblages (Puri, 1957).

In well IW-2, the Ocala Limestone is at least 285 feet thick, and consists of yellowish gray
to grayish orange micritic to sparry limestones with poor to good porosity, abundant
foraminifera, minor light gray clay or carbonate mud, and dolostone with interbedded
limestone in the lower 50 feet of the formation. Because of the extensive dolomitization

Avon Park Formation

The Middle Eocene age Avon Park Formation is composed of hard to moderately hard,
yellowish brown crystalline to sucrosic (sugary) dolostone at the East Port site. The top
of the formation was Sncountered at 1380 feet below land surface in IW-2. Nurnerous

Oldsmar Formation

The Lower Eocene age Oldsmar Formation underlies the Avon Park Formation. The
Oldsmar Formation was encountered at 2100 feet below land surface at the East Port site.

zones do exist within the Oldsmar Formation.
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The uppermaost permeable zone extends from 2265 to 2310 feet, The lower monitor zone
of the East Port dual-zone monitor well system is completed in this moderately permeable
interval. A second permeable zone extends from 2422 to 2443 feet. The third, and most
highly developed permeable Zone extends from 3065 to 3180 feet. This highly permeable,
cavernous zone, known as the "Boulder Zone", has a very high transmissivity, and is an
ideal zone for the injection of treated wastewater. The Boulder Zone is utilized extensively
throughout South Florida as an injection zone. The East Port site marks the northern-
most reported occurrence of the Boulder Zone on the west coast of Florida.

Although sonic porosities throughout much of the Oldsmar Formation typically range
between 10 and 25 percent, analyses of cored samples indicate generally low
permeabilities.  With the exception of the highly permeable intervals listed above, the
Oldsmar Formation is considered a confining interval, Information on the measured
hydraulic properties of these confining units is provided in Section 2 4. Drilling of Iw-2
was terminated at 3246 feet which lies above the bottom of the Oldsmar Formation.

Cedar Keys Limestone

The Cedar Keys Limestone is comprised of dolomite, limestone, and anhydrite. Although
not reached in IW-2, this formation was encountered at approximately 3270 feet below
land surface while driling well IW-1. The formation consisted of white to medium gray
anhydrite and olive gray dolostone, and was found to be a zone of low permeability. The
Cedar Keys Limestone represents the base of the Floridan Aquifer System.

2.2 Hydrology

The water producing formations of Southwest Florida consist of Quaternary Age marine
and nonmarine clastics and Tertiary Age limestones and dolomite. Three principal
hydrogeologic units are recognized in the classification of aquifer systems in the state of
Florida. They are the Surficial Aquifer System, the Intermediate Aquifer System, and the
Floridan Aquifer System (SEGS, 1986). Each of these aquifer systems typically contain
one or more permeable water bearing zones separated by relatively impermeable
confining beds. The upper units are used for supplying freshwater for municipal,
domestic, and irrigation purposes. The deeper saline water bearing aquifers are used for
disposal of injected wastewater and réverse osmosis treatment plant concentrate.

Surficial Aquifer System

The Surficial Aquifer System is contiguous with land surface and comprised principally of
unconsolidated to poorly consolidated clastic sediments and subordinate carbonates. At
East Port the surficial aquifer consists of sand and shell with interbedded limestone and
mari. The permeable lenses of sand, marl, and limestone contain water under unconfined

conditions. The thickness of this aquifer system at the East Port site is approximately 80
feet.
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intermediate Aquifer System

Charlotte County area, two aquifers have been identifiad within the intermediate System
and are used extensively for domestic use. The Intermediate Aquifer System has a
combined thickness of approximately 450 feet at the East Port site.

Floridan Aquifer System
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USDW (1580 feet) is located within the Avon Park permeable zone at this Charlotte
County location. To the south Of the East Port site, the Avon Park highly permeable zone
pinches out. The regional relationships of the injection zones utilized in Southwest Florida
are shown on Figures 2.2-2 and 2.2-3.

formation consists of low permeability limestones which comprise a portion of the middle
confining unit of the Floridan Aquifer System. Quantitative information on the confining
Zone is provided in Section 2.4, Permeable water bearing intervals which occur in the
Oldsmar Formation would be considered the Lower Floridan Aquifer at the East Port site.
Saline water producing zones were encountered in the top portion of the Oldsmar
Formation and near the base of the formation at East Port. A high porosity interval

OCcurs at the top of the Oldsmar Formation from 2088 to 2106 feet below land surface,

below tand surface).

One or more highly permeable cavernous zones are found within the dolostone of the

Oldsmar Formation in many regions of South Florida. This highly permeable interval,

2.3 Underground Source of Drinking Water

Federal and state regulations controlling underground injection require that Class |
injection wells be completed below depths that currently or could potentially serve as a
source of drinking water. An Underground Source of Drinking Water, or USDW, is
defined as an aquiter which contains fewer than 10,000 mg/! total dissolved solids. One
of the primary objectives during construction of a Clags | injection well was to establish
the depth at which the base of the USDW occurs.

During construction of the East Port IW-2, the depth of the USDW was identified using
water quality data obtained during reverse air drilling, packer tests, and interpretation of
geophysical logs run on the pilot hole. Water quality data collection methods and results
are discussed in Section 4. The specific depth of the USDW was determined from
geophysical log analyses as follows:

The resistance of the connate water in a carbonate formation can be estimated using the
following equation:

R, = ¢™R
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where,

the resistivity of the connate water under downhole conditions
the local formation porosity
: the measured local, deep resistivity (R,p)

W

I

R
@
R

The water saturation in the pores is assumed to be 1.0 in the above equation (Dewan,
1983). At a temperature of 85°F, R,, for a 10,000 ppm brackish water is approximatety
equal to 0.45 ohm-meters. Given a porosity of 0.25 (25%), a formation resistance (R)

Additional analysis of the geophysical data to determine the base of the USDW was
provided by Florida Geophysical Logging, Inc. Florida Geophysical developed a
continuous plot of TDS with depth based on sonic porasity and resistivity corrected for
invasion using published empirical relationships between water quality parameters in the
Floridian aquifer (Reese, 1994). This method places the base of the USDW slightty above
1580 feet bls as shown in Figure 2.3-1. Therefore, for this site, the base of the USDW is
conservatively placed at 3 depth of 1580 ft bls.

2.4 Confining Zone Properties

A description of the coring program conducted during construction of the East Port IW-2
well is detailed in Section 4.4 of this report. The core analyses results are summarized
in Table 4.4-2, and fab results are included in Appendix 2.4-1. Vertical hydraulic
conductivities ranged from 2.3x10°° to 1.3x10" cm/sec (0.0065 to 3.6x107 ft/day) in
samples analyzed from the depths of 2806 to 2811 feet. These low vertical permeabilities
are sufficient to impede vertical migration and basically limit relevant vertical migration to
this depth which lies over 1200 feet below the base of the USDW. Additional hydraulic
data collected from the 1W-2 Core samples are also summarized in Table 2.4-1,
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Results of core analyses conducted on samples collected from the IW-1 well show
permeabilities between 4.9x10'® and 0.137 ft/day in the region between 2,000 and 2,800
feet. Formation Porosity ranged between 1% and 37% over this depth interval (CH2M Hill,

1988a). In both wells, the dolomite samples typically show a lower permeability than the
imestone cores.

Evidence that the low permeability interval near 2800 feet Is able to retard vertical
migration of injected effluent was provided during packer test 5. The water quality of the

In addition to the physical and lithologic data obtained from the cored intervals,
information on the nature and degree of confinement above the injection zone can be

The BHC Sonic log run on the pilot hole below the USDW and above the injection zone

provides a sem
interval. Short travel times and low (<5%) porosity values recorded on the log provide

Operational records of the existing IW-1 and dual zone monitor well have not shown any
indications that effluent injected over the past five years is migrating upward toward
underground sources of drinking water.

2.5 Injection Zone Properties

As indicated in Section 2.1, the injection zone is located in the subsurface region between
3065 and 3180 feet in IW-2 based on hole stability and a temperature log and is

fluid is moving in the Subsurface region between 3085 and 3180 feet bls. Aquifer
performance data indicate that the formation transmissivity exceeds 1x10°¢ gpd/ft (Section.
5.4).
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3.0 WELL DESIGN AND CONSTRUCTION

3.1 Weli Design and Final Construction

Preliminary designs for the East Port Injection Well No. 2 (IW-2) were completed in
compliance with Chapter 62-528 of the Florida Administrative Code and submitted to the
FOEP on April 21, 1994 (ViroGroup, 1994). The application materials to construct a Class
I injection well were submitted to the Charlotte County Utilities Department for review and

The certificate of financial responsibility was issued November 18, 1994, The FDEP
released its "Intent to Issue Parmit" in early January 1995 and the actual construction
permit was issued on March 1, 1995,

The injection well is an open hole completion with 20-inch diameter steel injection casing
extending from the surface to a depth of 2965 feet below land surface (Figure 3.1-1). The

3.2 Site Preparation

The land in the vicinity of the well construction site was cleared and rough graded by the
contractor prior to mobifizing the drilling equipment. The driling contractor for the project
was Youngquist Brothers, Inc. (YBI) of Fort Myers, Florida. Notice to proceed with
construction was given on October 4, 1995 and site preparation began soon afterwards.

The FDEP construction permit required that four water table aquifer wells be installed to
monitor the quality of the shallow groundwater immediately adjacent to the well pad for
the duration of construction. The purpose of the pad monitoring wells was to provide a
means of assessing any potential impacts to the surficial aquifer at the site due to well
construction activities. With the approval of the FDEP, two existing 4-inch diameter
shailow pad wells, previously installed during the construction of IW-1, were used to
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monitor the northeast and southeast corners of the IW-2 pad. Two new 2-inch diameter
shallow pad wells were installed to monitor the northwest and southwest corners of the

concentration and specific conductance analysis by ViroGroup hydrogeclogists on site.
Shallow pad well water quality is discussed in Section 4.8.

A 4-inch diameter water supply well was drilled immediately south of the Injection Welf No.
1 (IW-1) pad for use during drilling operations. This well was drilled to a total depth of
about 255 feet and cased to about 130 feet. A General Water Use Permit, No. 11-1000W,
was issued by the Southwest Florida Water Management District (SWFWMD) which
allowed 2000 gallons per day on the average or 5000 gallons maximum per day to be
withdrawn from the well. A map showing the locations of the two well pads, the water
supply well, and the shallow monitor wells is presented in Figure 3.2-2. The SWFWMD
permits to drill these wells and the |w-2 are provided in Appendix 3.3.2-5.

3.3 Well Construction

Youngquist Brothers, Inc, began construction of the East Port IW-2 well on November 13,
1895 following completion of pad construction and driling set-up. The well construction
sequence invoived hole driling and installation of three strings of casing, referred to
herein as the surface, intermediate and injection casing. The installation of the injection
casing was followed by driling of the open hole injection interval. A well construction
- chronology is presented in Table 3.3-1 and a schematic diagram of well IW-2 is shown
in Figure 3.3-1. The cement used on this project was ASTM C-150, type Il (Appendix 3.3-
1). The following sections detail well construction activities.

3.3.1 Surface Casing Interval

Drilling of the 48-inch diameter wellbore for installation of the surface casing commenced
on November 13, 1995. The driting method used for the surface casing interval was
rotary type drilling with a bentonite based driling mud. A total depth of 408 feet below
land surface was reached on November 16, 1995. On November 17, 1995 Florida
Geophysical Logging Inc. provided gamma ray, xy caliper, and dual induction logging
services on the 48-inch diameter hole (Section 4.5).

The caliper log, performed over this 408 foot interval, indicated that the actual diameter
of the drilled hole, with a few exceptions, was approximately 50 inches (Appendix 4.5.1-1).
Based on the results of the caliper log and the lithologic information gained from the
construction of IW-1, it was decided that the base of the casing should be set at 393 feet
bls. This depth was chosen since the diameter of the hole was closest to the actual
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diameter of the driil bit at that depth range. The gage size of the hole was interpreted to
indicate the existence of a competent, less stressed region of the wellbare. In addition

indicate that a more competent zone would be encountered within the next several
hundred feet,

Surface Casing Installation

Thirty-eight (38) inch diameter, 0.375 wall steel casing was run into the nominal 48-inch
diameter borehole to a depth of 393 feet. Mill certificates for this casing string are
provided as Appendix 3.3.1-1. Each connection between the Casing joints was made by

welding the casing joints together. Appendix 3.3.1-2 provides the data on individual
casing joint lengths.

The casing was cemented in place using the pressure grouting method as specified in
the cementing program identified in the original permit application (ViroGroup, 1994). One
thousand, one hundred and seventy nine (1179) cubic feet of 12% gel cement were
pumped down the well followed by one thousand, one hundred and twelve (1112) cubic
teet of neat cement. All cement was mixed and pumped in one continuous operation.

neat cement behind the casing near the base. Approximately 200 feet of 12% gel cement
lies above the neat cement behind the casing. The remaining 15 feet of the hole was
cemented to the surface using 12% gel cement.

A cased hole temperature log was run to verify the location of the cement (Appendix
3.3.1-3) at approximately 15 feet bis. The base of the cement within the 38-inch diameter
casing was tagged at approximately 390 feet bls during logging.

3.3.2 Intermediate Casing Interval

Drilling of the wellbore for the intermediate casing and all additional drilling was performed
using the reverse air method. The initial pilot hole for the intermediate casing was drilled
using a 12%-inch bit. Reverse air water samples were collected at 30 foot intervals. The
results of the reverse air water sampling are discussed in Section 4.3,

Packer tests were performed on the intervals between 1526 and 1575 feet and 1810 and
1654 feet (Section 4.7) during the drilling of the pilot hole in this interval. Geophysical
logging performed over this interval included an Open Hole Temperature Log, a Caliper
log, & Borehole Compensated Sonic Log, and a Dual induction Lateriog-3 (Section 4.5).
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Determining the Gasing Setting Depth

above 1575 feet would be difficuit based on concerns for the existence of conductive
fractures within this interval. In addition, water quality analyses from the packer test
performed on the subsurface interval from 1526 to 1575 feet (Section 4.7) indicated that
the base of the USDW might not be isolated behind the intermediate casing string at the

initial cementing stage was likely to be enhanced.

Therefore, the pilot hole was extended to 1654 feet bls. The second packer test (Section
4.7) was performed over the interval from 1610 to 1654 feet bls. The results of this test
showed the water Quality at this depth exceeded the 10,000 ppm level associated with a
USDW. Thus, setting the casing at a depth below 1610 feet would isolate the USDW
behind the intermediate casing. The actual setting depth of the casing was 1638 feet bls.

Cementing of the Pilot Hole

Once the final logging was completed on the pilot hole, YG! requested that they be
alfowed to fill the 12%-inch pilot hole with cement. Permission was given to proceed with
the requested cementing activity providing no additional costs would be incurred by
Charlotte County. The purpose of this cementing operation was to prevent the
development of a second subsurface hole while reaming through the unstable portion of
the formation and to mechanically stabilize the formation for the reaming operation.

The placement of cement Progressed from the base of the hole at 1654 feet bls to a
depth of 1525 feet in the pilot hole. After successfully cementing to 1525 feet. no
additional headway was made by continued cementing. Therefore, the drillers elected to
pump approximately 50 cubic feet of gravel into the borehole. After pumping the gravel,
the top of the gravel was tagged at 1505 feet bls. An additional 75 barrels {421 1% of
25% gel cement was pumped. The top of cement was tagged at 1515 feet bls. Based
on the lack of significant progress, the contractor elected to set a cement basket at 1319
feet and cement back from thig point,

Approximately 15 sacks of cement were pumped in three stages before cementing
operations above the cement basket could begin. The pilot hole cementing operations
were completed after 550 feet of additional cement fill was abtained. The final top of
cement in the pilot hole was tagged at 650 feet bis.
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38-Inch Diameter Reamed Hole

A 38-inch diameter hole was reamed from 393 feet bis to a depth of 1640 feet bis.
Reaming operations were slow due to hole instability problems. The caliper survey
performed over this 38-inch diameter reamed hole segment (Appendix 4.5.2-2) showed
that the reamed hole diameter from 400 feet to 1350 feet bls typically ranged between 37
and 40-inches. The two exceptions to this generalization occurred at approximately 410
feet and 875 feet bis where the hole diameter appeared to extend out to 50-inches.

Between 1350 feet and 1640 feet, the borehole diameter fluctuated widely. The horehole
diameter was measured to vary between 38-inches and greater than 60-inches throughout
the interval. The increased hole diameter and the occasional channels that were
encountered while drilling were considered potential intervals for the loss of cement.

Installation of the 30-Inch Diameter Casing

Thirty (30) inch diameter, steel casing with a 0.375-inch wall thickness was welded
together as it was lowered into the borehole. A total of 1650 feet of 30-inch casing was
welded together (Appendix 3.3.2-2). The mill specification for this casing string appears
in Appendix 3.3.2-1. The casing string was hung at a point 12 feet above pad level. The
base of the casing was set at 1638 feet bls.

A summary of the cementing operations data shows that 2667 cubic feet of cement were
required to bring the top of cement up 10 a depth of 1578 feet (Table 3.3.2-1). Another
2248 cubic feet of cement brought the top of cement up to 1524 feet bls. Various
combinations of cement and pea gravel were used to cement this region. The actual
volume of cement and other material used in the cementing operations was approximately
five times the volume of cement theoretically required to cement the 30-inch casing into
114 feet of a 60-inch diameter hole.

The addition of approximately 3800 ft* of cement and 891 #° of pea gravel brought the
top of fill to a depth of approximately 1500 feet bls. At this point, the FDEP was contacted
for permission to fill the void space behind the casing with gravel until a point was
reached where cementing operations could be resumed. After an additional 20,000 cubic
feet of cement and gravel were pumped, the top of fill was located at 1426 feet bis. From
this point approximately, 143,000 cubic feet of gravel were required to be pumped into
the annulus between the borehole and the casing to reach a tag depth of 1380 feet bis.
An additional 500 ft° of gravsl brought the top of fill to 1290 feet bls (Appendix 3.3.2-2).
After filing the borehole annulus to the 1280 foot mark, cementing operations were
resumed and the remaining interval was successfully cemented back to the surface using
ASTM C-150, type Il cement with 12% gel.

Temperature logs were run to locate the top of cement behind the casing after each
cementing stage (Appendix 3.3.2-3). These logs show that slow progress was made
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during the cementing of the bottom of the borehole annulus to 1575 feet. The logs also
show that good progress was made when cementing procedures were conducted above
1290 feet bls. Cementing operations for this segment of the hole required 42 days. Work
commenced on January 8, 1996 and was completed on February 20, 1996.

3.3.3 Injection Casing Interval and Injection Zone

The drilling of the 12%-inch pitot hole below the 30-inch diameter casing included three
packer tests, the collection of three, 4-inch diameter cores, and the collection of specified
geophysical logs. No significant problems were encountered during the drilling of this
hole. Reverse air water samples were recovered every 30 feet (Section 4.3).

Packer tests 3, 4, and 5 were performed on the subsurface intervals between 2013 and
2055 feet bls, 2280 and 2317 feet bls, and 2743 and 2815 feet bls respectively. The
results of these packer tests are discussed in Section 4.7. In addition, the following logs
were performed over this segment of the hole:

0 Background Gamma Ray Survey
o] Temperature log

0 Dual Induction Log

o] Caliper Log

0 Borehole Compensated Sonic Log
0 Video Survey

Crilling of the 12v-Inch Pilot Hole

The actual driling of the 12%-inch diameter pilot hole began on February 23, 1996 and
was completed on March 7, 1996. Although the criginal specifications indicated that the
pilot hole would be drilled to a depth of 3000 feet, the actual pilot hole was drilled to a
total depth of 2970 feet. The depth of the pilot hole was reduced due to concerns about
intercepting a void at a depth of 2980 to 2990 feet which appears on the video for the first
well, IW-1. Since good pressure grouting is important at the base of the casing, there
was no valid reason to risk the hole by extending the drilling depth for the injection casing
below 2970 feet bls.

A request was made to the FDEP to allow the base of the injection casing to be raised
from 23980 feet bis to 2965 feet bls. After review, the FDEP granted the request. Therefore,
the target setting depth for the 20 inch casing was changed to 2965 feet.

Crilling of the 30-Inch Diameter Borehole

Rather than ream the pilot hole to 30-inches, the contractor chose to fill the borehole with
cement and then drill a 30-inch borehale. Thus, the 30-inch diameter borehole was drilled
from 1638 feet to 2970 feet. This operation was performed without difficuity.
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Instalfation of the 20-inch Casing

Installation of the 20-inch diameter, 0.500-inch wall steel casing began on March 21, 1996.
The casing was welded together at each joint. The 20-inch diameter casing was run to
a total depth of 2965 feet. A summary pipe tally for the 20-inch casing as it was
measured gaing into the hole is provided in Appendix 3.3.3-2. Mill specifications for the
20-inch pipe appear in Appendix 3.3.3-1.

As indicated in Table 3.3.3-1, the 20-inch diameter casing string was grouted in place
using eight (8) stages. The first cement stage was pressure grouted in place. A total of
425 feet of cement was pumped behind the casing in the first stage. All additional cament
was placed using the tremmie method. The bottom approximate 130 feet of cement is
neat cement. The remaining portion of the cemented hole was filled with cement
comtaining 12% gel. Cement was brought to the surface during Stage 7.

Temperature logs {Appendix 3.3.3-3) were performed after cement stages 1 through 5
were pumped. These logs coupled with hard tags on the cement confirm the amount of
fill that was obtained during each cementing stage (Table 3.3.3-1).

Cement Bond Log

Regulatory requirements specify that a cement bond log must be run on the cemented
casing (Appendix 3.3.3-4). The cement bond log for this well was performed on March
27, 1996,

Analyses of the Cement Bond Long (CBL) indicates good bonding throughout the
cemented portion of the well. The top of cement was estimated from the log at a depth
of 540 feet. The top of cement as determined from the variable density log (VDL)
compares to a Stage 7 cement tag depth of 557 feet bls determined by the driller. Review
of the travel time indicates the logging tool was essentially centered to a depth of 2430
feet and just slightly off-center (but within acceptable tolerances) below that depth., The
amplitude curve showed low readings (<20 mv) throughout most of the cemented portion
of the well. The VDL shows strong casing arrivals in the uncemented interval above 540
feet.

The cement bond log shows that cement has been satisfactorily placed behind the 20-
inch casing and that the cement sheath extends continuously from the base of the casing
to 540 feet bls. The final cementing stage brought the cement to the surface. As a
second bond log indicates (Appendix 3.3.3-5), there is a pronounced increase in the
intensity of the formation signal and a decrease in the intensity of the surface pipe signal
indicating the presence of cement behind the pipe.
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Drifling of the Openhole

The open hole section of IW-2 was drilled between March 29, 1996 and April 1, 1996. A

12%-inch diameter pilot hole was initially drilled to a depth of 3246 feet bls. This hole was
reamed to a nominal diameter of 20-inches from 2965 feet to 3246 feet bls.

The reaming and cleaning of the open hole to 3246 feet bis completed the drilling
activities at this site. All work performed after this point is associated with the testing of
the well and construction and placement of surface equipment and piping.

3.4 Wellhead Construction and Instrumentation

The wellhead (Figure 3.4-1) at this site consists of a 20-inch ball valve connected to the
20-inch casing using a standard flange connection. A 20-inch tee sits on top of the bali
vaive. The tee is connected to a 20-inch x 16-inch flanged reducer coupling. This
coupling, in turn, is connected to the 16-inch aboveground pipe that transfers the water
from the 20-inch pipeline to the well. The tap for the pressure sensor has been placed
in the coupling. A sixteen (18) inch Sparling Magnetic flowmeter is positioned
approximately 30 feet upstream from the wellhead.

Flow into the well is controlled by a Pratt Model 2F11 butterfly vaive and an EIM Model
Q4 G2-1 electronic actuator for eventual remote control. Both the 20-inch ball valve and
the 16-inch butterfly valve can be adjusted by manual actuators at the wellhead or

for this well.

An eight inch gate valve is attached to the top of the 20-inch tee. A six inch air release
valve is connected to the eight inch gate valve use an 8-inch x B-inch flanged reducer
coupling.

3.5 Surge Control Equipment

A surge control system has been integrated into the design of the injection wells. This
system is intended to prevent potential water hammer damage to the pumps, piping
system, and injection wells during pump startups and shutdowns. Water hammer effects
are typically caused when a PUMp stops instantaneously, such as during a power failure.

downstream of the pump will continue to flow due to momentum; an air void then forms
at the pump. Eventually, the water flow will reverse direction and the air void will collapse
creating potentially damaging pressures.
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The surge protection equipment consists of two six-inch diameter slow-closing
combination air-release valves attached to the piping

distribution manifold located
adjacent to the pumping station and an air release valve located on the top of the
wellhead of each of the injection wells.
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4.0 DATA COLLECTION AND ANALYSES

During the construction of the injection well, specific information was collected to
determine characteristics of the borehole, provide a lithologic log, and to establish

4.1 lInclination Surveys

Inclination refers to the degree of deviation of the borehole from a true vertical alignment.

Inclination surveys as required by FAC Chapter 62-528, and as specified in the FDEP

were recorded on a paper disk which indicates the degree of deviation from the vertical.
The results of the inclination surveys conducted are listed in Table 4.1-1.

The inclination survey resuits indicated that all portions of the wellbore were plumb and
had proper vertical alignment. With the exception of one survey at 484 feet, no deviations
greater than 0.375 degrees were recorded in any portion of the injection well.

4.2 Formation Sampling

Formation samples were retrieved fror the drill cuttings at a minimum of 10-foot intervals,
and at any formation changes as determined by the wellsite geologist. Thres sets of
cuttings samples were collected and catalogued according to depth interval. One sample

described on site as they were collected. Detailed descriptions of the subsurface
formation samples encountered while drilling IW-2 are included in the Lithologic Log
(Appendix 2.2-1).
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4.3 Reverse Air Sampling

Reverse air water samples were collected from the discharge line every 30 feet during
reverse-air drilling of the pilot hole between 423 and 3213 feet bls in the injection well.
These water samples were analyzed in the field for chlaride concentration and specific
conductivity as required by the FDEP Construction Permit. The results of the field
analyses are presented in Table 4.3-1.

Because of the closed circulation system used during reverse air drilling, fresh water from
the construction site water supply well was often added to the “mud pit' to replace fluid
lost during the drilling process. The addition of water resulted in a dilution of the dril
water circulation stream. Therefore reverse air water samples were not considered to be
representative of the formation water. Because of the sampling limitations associated with
a reverse air closed circulation system, packer tests were performed to obtain
representative formation water samples from specific depth intervals (see Section 4.7).

4.4 Coring Program

The coring program conducted during construction of the East Port IW-2 well was
designed to obtain samples of selected formation intervals overlying the planned injection
interval.  The cores were collected to provide additional information concerning the
lithologic, physical, and hydraulic characteristics of the formation at the specified depth
intervals. Laboratory analyses were performed on selected cores to establish the
hydraulic and physical properties of the strata overlying the injection interval.

The planned coring program specified that 10 foot long cores would be collected from
the subsurface intervals between 2000 and 2200 feet, 2260 and 2300 feet, and an
additional two cores were to be recovered between 2350 and 2800 feet. A summary of
the cores collected from the IW-2 well is listed in Table 4.4-1. Detailed lithologic
descriptions of the cores are included in Appendix 4.4-1.

Core number 1 was collected from the interval between 2045 and 2055 feet below land
surface level. Core samples 2 and 3 were collected over the interval between 2300 and
2317 feet. A single, 17 feet long core was taken in accordance with the ultimate desire
of the FDEP to core a portion of the lower monitor zone interval (2248 to 2330 feet bls).
Core number 4 was recovered from the interval between 2802 and 2815 feet. All coring
was performed using a 4-inch diameter diamond caring bit and 20-foot long core barrel.

Core analyses were conducted by Ardaman and Associates of Orlando, Florida. A total
of 18 core samples from IW-2 were sent for analysis. The samples were analyzed for
vertical and horizontal permeability, bulk density, elastic modulus, and compressive
strength. The core analyses results are summarized in Table 4.4-2 and detailed

laboratory results (permeability, unconfined compressive strength, and Young's modulus)
are included in Appendix 4.4-1.
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As indicated in Table 4.4-2, core permeabilities ranged from a low of 0.14 microdarcy
(1.3*107"° cm/sec) for a sample collected from near 2800 feet bls to 300 millidarcies
(3*10"* cm/sec) for a sample collected near 2050 feet. The median permeability for the
measured confining unit rack material is approximately 0.6 millidarcy (6.1*107 cm/sec)
for both horizontal and vertical direction. These permeability values indicate that vertical
movement of underground fluids would be impeded in these zones and in other zones
of similar lithologic and physical characteristics. However, it is important to understand
that for vertical movement across bedding planes and not along bedding planes the
permeability would be calculated as:

(/K = (1/0)*(Zi/k)
where,

Average permeability of layered system
Permeability of the layer

Thickness of layer

Total thickness

K
k

avg

For illustration purposes, consider the following values for a two layer system.

10 ft?/day
1109 ft?/day
99 ft

1ft

100 ft

—

| I N | |

Based on the above values,
1/ Ky = (1/100)(99/10 + 1/10%9)
Solving for k,,, yields:

Keo  1x10°ft2/day
This result means that the 1 foot thick interval with a permeability of 1x10'° ft?/day will
make a 100 foot interval of 10 ft?/day permeability appear to have an average
permeability of 1x10°® #t*/day. Thus, while flow along bedding planes reflects the higher
permeability streaks, flow across bedding planes is controlled by the lower permeability
units. Thus, as demonstrated at this site, vertical plume movement is controlled by thin
layers of extremely iow permeability material. 1t is the existence of a low permeability
streak near 28Q0 feet bis that is responsible for the containment of the injected plume
below this depth.
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The minimum unconfined compressive strength was determined to be 3155 psi for a core
obtained from 2308 ft bis. The highest unconfined compressive strength was 17,683 psi
a core for sample collected at 2811 # bls. The unconfined compressive strength of all
tested cores demonstrated good mechanical strength under compressive loads. Young’s
maodulus measured for these rocks was on the order of 5*10° psi which is in the normal
range of values anticipated for carbonate rocks (Hall, 1953).

4.5 Geophysical Logs

A suite of open-hole geophysical logs was run in the pilot hole at each casing setting
depth prior to reaming the hole for casing installation. Geophysical logs run in each pilot
hole included dual induction laterolog (DIL), spontanecus potential (SP), gammaray (GR),
and caliper. Additionally, a borehaole-compensated (BHC) sonic log was run in every pilot
hole below the upper casing, and a temperature /fluid resistivity log was run on the pilot
hole upon reaching injection casing setting depth. Caliper and gamma ray logs were run
on all reamed holes prior to installing casing strings.

DIL logs provide information on formation resistivity (the inverse of condugtivity). GR logs
are useful in stratigraphic correlations with off-set wells. BHC sonic logs provide

information on porosity and also can provide some information regarding the presence
of fractured zones.

Cased hole logs run in the East Port |W-2 included temperature and cement bond logs
(CBL). Temperature logs were run following emplacement of each cement stage, and
were useful in determining the status of cement curing behind casing. The cement bond
logs were useful in determining bonding of the cement to the casing and the borehole
wall. The cased hole logs were discussed in Section 3.3 of this report in conjunction with
well construction.

A summary of the geophysical logs run during construction of East Port IW-2 is provided
in Table 4.0-1. All open hole geophysical logs were submitted to the Technical Advisory
Committee (TAC) with the weekly reports when applicable. A discussion of open hole
geophysical log interpretations is provided in the following sections.

4.5.1 Depth Interval From 0 to 410 Feet

Gamma Ray Survey

The gamma ray survey performed over the interval between the surface and 410 ft bis
indicated fluctuating background gamma activities ranging between 10 and 30 AP! units
(Appendix 4.5.1-1). The gamma ray survey indicated normal regional gamma ray activity
in this segment of the hole.
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Caliper Survey

The caliper log, run to a depth of 411 feet shows that the hole diameter is most nearby
gage at 393 feet. Hole diameter ranged from to over this interval.

Bual Induction Log

The resistivity values recorded by the Dual Induction Log (Appendix 4.5.1-2) are
representative of formation waters with TDS levels of 2000 to 4000 ppm based on an
assumed porosity of 0.25 (25%).

4.5.2 Depth Interval From 410 to 1654 Feet

Gamma Ray Survey

Normal regional background gamma ray activity was noted over this segment of the hole.
The gamma ray survey performed along the 38-inch hole was similar in appearance to
the survey run over the pilot hole as expected (Appendix 4.5.2-2). This gamma ray
survey was also used to distinguish the transition between the Hawthorn Group and the
Suwannee Limestone (Section 2.1).

XY Caliper Log

The xy caliper log (Appendix 4.3.2-1) run in the 12%-inch pilot hole shows that there are
several sections between 500 feet bis to 1300 feet bls where the borehole diameter
reaches 20 to 25 inches. More importantly, between the depths of 1364 feet and 1630
feet, the caliper log indicates a region in which the borehole diameter ranges between 13
and 39-inches. This behavior is indicative of a fractured and/or highly vugular or
cavernous subsurface region. [t was noted during drilling that the drill bit fell several
inches to reportedly a few feet during the drilling of this section. The drop of the drill bit
indicates the presence of small caverns or dissolution channels. The data provided by
this caliper log was indicative of the future problems encountered during the completion
of this portion of the hole (Section 3.5).

The xy caliper log run in the nominal 38-inch hole was qualitatively similar to the caliper
results obtained in the pilot hole. However, in the region between 1380 feset and 1600
feet, the diameter of the borehole was observed to exceed 80-inches in numerous places.
Thus, the borehole consisted of interspersed ledges and water filled void areas (Appendix
4.5.2-2).
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Open Hole Temperature Loq

An open hole temperature log was run between the depths of 370 feet to 1654 feet bls
{Appendix 4.5.2-4). From approximately 380 feet to 500 feet bis, the temperature
decreased from 87°F to 85°F. From approximately 500 feet bis to 1370 feet bis, the
temperature gradually increased from 85°F to 87.8°F. Between 1370 feet bis to 1382 feet
bls, the temperature increased from 87.8°F to 90.5 °F. Between 1382 feet and 1500 feet,
the temperature remained relatively constant near 90.5°F. At 1506 feet bls the
temperature again began to rise from 90.7°F to 95.4°F at 1650 feet bis. Assuming a

surface temperature of 75°F, the geothermal gradient to 1650 feet bis is estimated to be
1.2 °F/100 ft.

Dual Induction Laterlog-3

The Dual Induction Log (DIL) (Appendix 4.5.2-4} is utilized to obtain formation resistivity
values. Itis common practice to use the ILD of this log response since the signal for this
measurement is obtained from the deepest penetrating signal into the formation. This log
can be used to infer bulk formation water salinity based on a given set of assumptions.
In this interval, the dual induction log was useful in defining the subsurface region where
formation water containing less than 10,000 ppm total dissolved solids exists and where
water with higher than 10,000 pPPmM TDS exists. In the region between 1500 and 1600 feet
bis, the resistivity values varied between 2 and 10 ohm-meters.

Based on the application of the Archie equation (Section 2.3), a formation with 25%
porosity should have a resistance equal to 7.2 ohm-meters or less if the formation water
has a TDS concentration equal to or greater than 10,000 ppm. The Dual Induction log
performed over the intermadiate casing interval indicates that the USDW lies somewhere
between 1560 feet and 1598. The base of the USDW was set at 1580 feet (Section 2.3)
based on formation parosity and resistivity.

Borehole Compensated Sonic Log

A borehole compensated (BHC) sonic iog (Appendix 4.5.2-5) was run between the
subsurface depths of 385 and 1610 feet bls to provide additionat information concerning
porosity and the lithology of the intervals penetrated in this section of the borehole.,
Florida Geophysical's borehole compensated sonic log provides an estimate of the
formation porosity as a function of depth based on observed sonic travel times.
Formation porosity was commonly found to range between 25% and 50% in the region
between 500 and 1100 feet bls. Between 1300 feet and 1610 feet, porosity was estimated
to range between 5% and 100% at different points along the wellbore. The large variation
in porosity readings is due to the large diameter of the borehole associated with the voids
Created by the collapse of the unstable borehole wails. One hundred per cent porosity
simply means that the borehole walls were too large to obtain formation properties at the
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specified depths. These voids would be filied with water accumulated during the reverse
air process and would not reflect actual formation water at depth.

4.5.3 Depth Interval From 1654 to 2965 Feet

Garnma Ray Survey

The gamma ray activity over this interval, with some exceptions, commonly ranges
between 5 and 30 AP! units. The Most notable gamma ray spike (>50 AP units) occurs
in a 17 foot thick lignite bed located at a depth of approximately 2304 feet bls (Appendix
4.5.3-1). Similar responses are observed in the 30-inch hole (Appendix 4.5.3-2).

Caliper Survey

The XY caliper survey periormed over this interval (Appendix 4.5.3-1} in the pilot hole
indicated that the formation continued to slough into the wellbore from a depth of 1670
to 1700 feet. Below this depth, the 12%-inch borehole varied in diameter between 1214-
inches and 20-inches with two exceptions. These exception occur at approximately 2100
and 2300 feet. In these short intervals (<5 feet), the wellbore diameter appears to be in
excess of 30-inches. Similar deviations in excess of 60 inches appear in the 30-inch
diameter hole (Appendix 4.5.3-2).

Dual Induction Laterloq-3

The measured resistivity over this borehole segment ranged between 3 and 0.8 ohm-
meters for the ILD probe (Appendix 4.5.3-3). These formation resistivity values reflect
formation waters with TDS levels in excess of 10,000 ppm. Both the Dual Induction Log
and the fluid resistivity log (Appendix 4.5.3-4) indicate a freshening of the water at
approximately 2900 feet bis.

it is of some interest to note that the low salinity water recovered during packer test 5
(Section 4.3) was not identified by this fog. It is likely that the additional drilling prior to
running the resistivity log allowed circulated water to enter into the formation and therefore
all resistivity values are likely more representative of the reverse air water being
recirculated than the native formation water.

Open Hole Temperature Log

The open hole temperature log (Appendix 4.5.3-4) shows regions where the temperature
has been reduced further than the normal cooling that has occurred throughout the
borehole. Specifically, additional cooling beyond background occurred within the regions
between 2240 and 2300 feet bls, 2520 and 2620 feet bls, and 2750 to 2820 feet bls. |t
is likely that this cooling is due to loss of recirculated reverse air water to the formation,
The minimal amount of time this hole was open and the minimal, and localized reduction
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in formation temperature indicates that the amount of water lost to these zones is
relatively smail.

Borehole Compensated Sonic Log

The borehole compensated sonic log (Appendix 4.5.3-5) indicates that there are a number
of intervals between 1770 feet and 2050 feet which have a formation porosity of less than
0.05 (5%). These layers are likely excellent confining units. in addition, two short
intervals between 2750 and 2820 feet bls indicate similarly low porosity. As indicated in

Section 2.4, these low Porosity intervals likely act as major barriers to vertical fluid
movement.

4.5.4 Depth Interval From 2965 to 3244 Feet

Gamma Ray Survey

Caliper Logs

The caliper logs performed in this segment of the hole indicate that two fractured regions,
similar to the one that was previously intersected between 1380 and 1600 feet bls, were
encountered between the approximate depths of 2980 and 3180 feet bls. This subsurface
interval likely spans the region into which most of the treated water will enter the
subsurface (Appendices 4.5.4-1 and 4.5.4-2),

Open_Hole Temperature Survey

The open hole temperature log indicates drilling activities' and probably offset injection
have lowered the observed bottomhaole temperature (Appendix 4.5.4-3) in this subsurface
interval. The temperature log also indicates that the reservoir temperature has been
lowered the most in two subsurface intervals that lie between 3050 and 3200 feet bls.
The cooling effect indicates that the major flow region will likely be in the two flow zones
that occur between 3050 and 3200 feet bls.

Dual Induction Log

The resistivity signal is observed to increase from the base of the casing to near the
bottom of the openhole section (Appendix 4.5.4-4). It is likely that a portion of this
increase is related to the freshening of the water due to offset injection. ltis interesting
to note that the formation water existing in the interval between 2950 and 3050 feet bls
has a salinity of 44,000 PPmM based on NaCl. This is very close to the salinity of the
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original brine found at this depth. Thus, itis likely that much of the injected fluid will move

through the highly permeable fracture system and not thraugh the basic matrix pOrosity
of the formation.

Borehole Compensated Sonic Log

The region in which severe formation sloughing has occurred in the wellbore {3070 to
3180 feet bls) is easily recognized using the borehole sonic logs (Appendix 4.5.4-5). The
region of severe sloughing corresponds closely with the interval receiving most of the fluid

lost to the formation (3050 to 3200 feet bls) as indicated by the temperature log (Appendix
4.5.4-3).

4.6 Video Surveys

The pilot hole and the injection well casing were surveyed with a downhole TV camera
on two occasions. Video Surveys were conducted to provide general qualitative
observation of the strata penetrated and to provide a visual inspection of the completed
sections of casing. The video Surveys were run on two occasions. The first video
(Appendix 4.6-1} was conducted on March 8, 1996 and covered the pilot hale interval
from 1638 to 2974 feet bls. The second video was run on April 7, 1996 and covered the
entire interval of the completed well from near land surface to 3100 feet bls. Both video
surveys were conducted by Florida Geophysical Logging, Inc.

The first video was run primarily to perform a visual inspection of the subsurface
sediments comprising the confining interval above the proposed injection zone. This
subsurface interval was subsequently cased off by the final injection string casing.

The second video was run to provide a visual record of the final injection casing and of
the reamed hole through the injection zone. On April 7, 1996, the video survey was
conducted on the 20-inch casing and open hole from 66 feet to 3100 feet bls (Appendix
4.6-2). This survey was completed after two previous attempts to video the well were
unsatisfactory. A total of 235,400 gallons (5 well voiumes) of clear water from the supply
well and upper monitor well was pumped into the injection well prior to running the video.

The clarity of the water was generally good throughout the logging of the cased hole.
Water clarity began to decline in the open hole below the casing seat located at 2965 feet,
and rapidly deteriorated once the video tool was lowered below 3070 feet. The video
survey was terminated at 3100 feet. Since the clarity of the water was poor within the
injection zone, and since there was some risk that proceeding further into the open hole
could result in a stuck tool, it was concluded that the survey had been performed to an
adequate depth for the purposes of this survey. :

The video showed that from 66 feet to 2965 feet the casing was intact and free from
visible defects. The cased interval from land surface to 66 feet was inspected in a video
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conducted the previous day as witnessed by Gordon Kennedy (ViroGroup, Inc.). The first
video also showed that the open hole interval from 2965 feet to 3070 feet bls was
completed in moderately porous, uniformly bedded limestone. Additional information on
the structural and lithalogic characteristics of the injection zone could not be interpreted
from the video, because of the rapid deterioration of water clarity within the zone. The
video provides an acceptable record of the entire cased interval, and provides a visual
demonstration of mechanical integrity for the 20-inch diameter injection casing.

A brief description of the observations made while reviewing the two videos are provided
in Appendices 4.6-1 and 4.6-2.

4.7 Packer Tests

Five packer tests were conducted during drilling of the 12%-inch pilot hole below 393 feet
to determine water quality and formation hydraulic parameters within selected depth
intervals. All packer tests were conducted on a single interval using a single inflatable
packer tool. Two packer tests were conducted prior to setting the intermediate casing
string. These packer tests were designed to locate the base of the Underground Source
of Drinking Water (USDW), defined as the depth at which total dissolved solids (TDS)
exceed 10,000 mg/l. Three packer tests were conducted between the depths of
approximately 2000 and 2900 feet below pad level in order to characterize the hydraulic
and water quality properties at selected depth intervals within the middie confining beds
between the Upper Floridan Aquifer and the Boulder Zone.

A summary of the packer test program, including test date, depth interval, tested, and
calculated hydraulic coefficients, is provided in Table 4.7-1. Since the purpose of the first
two packer tests was to determine water quality within the tested interval, no extensive
hydraulic information was collected and analyzed.

The procedures used for conducting the packer tests were as foilows:

1. Intervals to be tested were selected based upon lithologic logs, geophysical fogs,
and caliper logs.

2. A single inflatable packer was connected to the drill pipe.

3. The packer assembly was lowered to a depth, based on the caliper log, that would
provide the best seat for the inflatable packer.

4. The packer was inflated, isolating the portion of the formation below the packer

from the overlying strata. The seal, or seating, of the packer against the pilot hole
wall was then verified.

3. A five horsepower submersible pump was set inside the drill pipe at approximately
150 feet below the drilling floor level,

6. The submersible PUMP was run to purge recirculated water from the interval being
tested. This purging continued until water Clarity, temperature, and conductivity
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stabilized. The pump was then shut off to allow formation pressures (water levels)
to return to static conditions prior to starting the packer test.

7. The open zone was pumped at a constant rate while recording water levels, water
temperature, and conductivity. Flow rates were measured by means of a calibrated
flowmeter. Drawdown and recovery data were measured and recorded using
InSitu pressure transducers and electronic data logger. Pumping typically was
continued at a constant rate for 4 hours.

8. Water samples were collected for laboratory analysis during each test.

9. The submersible pump was shut off and water level recovery data was gathered.

Specific water quality and hydraufic information obtained during each packer test are
summarized as follows:

Packer Test Number 1

Packer test No. 1 was conducted over the interval from 1526 to 1575 feet below pad level
on November 27, 1995. The test was conducted at a flow rate of 94 gpm. Pumpage
continued for 4 hours. The results of water quality analyses for samples collected from
this interval are provided in Table 4.7-2,

The main purpose for running this packer test was to locate the base of the USDW. The
base of the USDW had previously been assigned to a depth of 1550 feet during the
construction of IW-1. As indicated in Table 4.7-2, the measured total dissolved solids
(TDS) value obtained during this packer test was 8,886 ppm after 16,900 gal of water had
been produced from the interval. Chioride and conductivity readings indicated that a

stable formation water compaosition was likely reached after the first 5000 gallons of water
was produced.

Since the measured TDS value was less than 10,000 ppm, it could not be stated with
Certainty that the base of the USDW occurred above 1575 feet. This information
contributed to the decision to install the intermediate casing at deeper depth than was
originally planned.

Packer Test Number 2

The second packer test was performed on November 29, 1995 over the interval from
1610 to 1654 feet bls. The test was conducted at a flow rate of 83 gpm for a duration of
3 hours. Water samples were collected and analyzed on site for conductivity. Samples,
were analyzed by the EPWRF laboratory for TDS, chlorides, and conductivity. The
results of this test (Table 4.7-2) showed the TDS concentration over this depth interval
was approximately 31,000 ppm. This TDS level exceeded the 10,000 ppm regulatory level
used to identify a USDW and therefore indicated that the base of the USDW was likely to
lie above 1610 feet (Section 4.3). This information, along with concerns about the
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integrity of the subsurface formation above 1600 feet, was used to chose a casing setting
depth of 1638 feet for the intermediate casing string.

Packer Test Number 3

Packer Test 3 was conducted over the interval from 2013 to 2055 feet on February 28,
1896. After some initial short term PUMP and recovery testing, the test was conducted
at a constant rate of 65 gem for a total of 4 hours before shutting in the well and
collecting recovery data for 1 hour. As indicated in Table 4.7-1, formation water samples

The recovery data was plotted semi-logarithmically as the difference in head from static

conditions versus the total time since beginning of the flow test divided by the time since

T = 264Q/As
264*65/1.17

14,700 gpd/ft

[ T

Packer Test Number 4

The fourth packer test, which was performed over the depth interval between 2280 to
2317 feet, was conducted on March 1, 1996. After clearing the well and allowing the well
to recover, the test was conducted for 4 hours at an average rate of 90 gpm. Data was

collected during the pumping phase of the test and for 3 haurs during the recovery of the
well.

The chloride content of the water obtained from this interval measured 13,446 mg/l. The
TDS values reached 27,910 mg/l (Table 4.7-2).

The water level data from the recovery test was plotted semi-logarithmically as the

To obtain an estimate of the formation transmissivity for this test, the data from the
pumping portion of the test was utilized. Based on a measured flow rate of 88 gpm and
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TABLE 4.7-1

PACKER TEST SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

Test Number Date Interval Tasted Pumping Rate Transmissivity
(feet bpl) {gpm) (gpd/f)
1 11/27/95 1,526 - 1,575 94
2 11/29/95 1,610 - 1,654 83
3 2/28/96 2,013 - 2,055 65 16,000
4 3/1/96 2,280 - 2,317 a0 600
5 3/5/96 2,743 - 2,815 95 27,300




a drawdown of 31 feet at the end of the packer test, the horizontal transmissivity of the
unit was estimated to be 4250 gpd/ft based on the following equation (Driscoll p.754):
T (1500)*(Q/As)
4250 gpd/ft

|||

Packer Test Number 5

The chloride content measured in thig interval was 980 mg/! and the conductance was
measured to be 3480 (umhos/cm). These measurements suggest that the injected water
has risen to approximately 2800 feet, but has not advanced above this depth. Thus, the
cenfinement provided by the low permeability formation materials contained within this
zone (Section 4.4) have essentially limited vertical movement of the freshwater piume to
intervais below this paint.

Water level data from the recovery test were plotted semi-logarithmically as the difference
in head from static conditions versus the total time since beginning of the flow test divided
by the time since recovery was initiated (Figure 4.7-3). Aregression line from the plot of
the data was chosen. The slope of the line was estimated to be 0.92 ft/cycle. Based on
a sfope of 0.92 ft/cycle (4s), and a production rate (@), of 95 gpm, the transmissivity (T),
is calculated to be 27,300 gpd/ft using the following relationship developed by Cooper
and Jacob (1946), (Driscoll, p. 221):

T 264 Q/As
264*35/0.92
27,300 gpd/ft

uu o

It is important to recognize that the reported transmissivity values are for horizontal flow
along bedding planes and into the well. Vertical permeability cannot be estimated using
these test procedures (see Section 4.4).

4.8 Pad Monitor Well Water Quality

The pad monitor well water quality data are summarized in Table 4.8-1, The complete set
of data are provided in Appendix 4.8-1. As the data in Table 4.8-1 show, chloride
concentrations doubled in monitor wells 1 and 4 during the time when gravel Operations
were initiated on the intermediate borehale. From the middle of January through Aprif
1996 the chloride concentration in wells MW-1 and MW-4 remained high while the chioride
concentrations in MW-2 and MW-3 returned to near normal levels., By August 1996,
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chloride levels in MW-1 and MW-4 had dropped to 178 mg/l and 136 mg/l. Although
these levels are less than the minimum associated with drinking water standards (250
mg/!) and are continuing to decline. No additional measurements have been made since
August of 1996.
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5.0 WELL TESTING PROGRAM

Chapter 62-528.300 (5) FAC requires the mechanical integrity of injection wells be
demonstrated by providing proof that there is no leak in the casing, and there is no fluid
mavement adjacent to the well bore. Mechanical integrity of the East Port IW-2 was
evaluated during construction using the following procedures:

Temperature logs,

Cement bond log,

Pressure test,

Video survey,

Radioactive Tracer Survey, and
Injection Test

Oges 0N =

All the tests were evaluated by ViroGroup Inc. personnel and judged to have been
completed satisfactorily. The test results Clearly demonstrate the mechanical integrity of
IW-2. A summary of procedures and results is provided below. The cement bond log
was discussed in Section 3.3.3, and the video survey was discussed in Section 4.5 of this
report.

5.1 Temperature Logs

Beginning on March 24, 1986, temperature logs were run in the 20-inch diameter casing
following emplacement of each stage of cement, with the exception of the final stage
(Stage 8), which was pumped to land surface. The temperature logs were run to verify
the presence and location of cement behind the casing. Physical tagging of each cement
stage was used to compliment information obtained from the temperature logs.

The temperature log was run from land surface to 2942 feet following pressure grouting
of the first stage. Logging of subsequent cement stages was conducted over an
appropriate depth interval to overlap the previous cement stage. A composite cement top
log, containing all temperature logs run on the 20-inch casing cement stages, is included
in Appendix 3.3.3-3.

All of the temperature logs confirmed the presence of a continuous column of cement
behind the longstring casing. A second cement bond log was run on the final stage of
cement brought to the surface to evaluate the integrity of the annular grout in the interval
from 50 feet to 540 feet. The secand CBL shows that the upper 540 feet of the injection
casing was successfully cemented (Appendix 3.3.3-5).

On April 8, 1996, a temperature Survey was conducted from land surface to total well

depth following flushing the well with cooler, brackish water. This test was performed
prior to performing the Radioactive Tracer Survey. The temperature log indicates that
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significant cooling occurred in the interval below 3,000 feet (Appendix 5.1-1). No
significant cooling was indicated at any other points within the well.

5.2 Pressure Test

Pressure testing of the 20-inch diameter casing was conducted on March 29, 1996 to
evaluate the internal mechanical integrity of the injection casing and joint welds. The test
was conducted following cementing of the casing annulus and prior to drilling through the
cement at the bottom of the casing. The pressure test was observed by Mr. Jack Myers
(FDEP) and Mr. Gordon Kennedy (ViroGroup).

The pressure test was conducted with an initial pressure of 225 psi. Water was used to
pressure up the casing. The test was conducted for 60 minutes starting at 0830 hours.
Casing pressure was monitored using a 0 to 300 psi pressure gage manufactured and
calibrated by McDaniels Controls, inc. Documentation of gage calibration is provided in

Appendix 5.2-1. The pressure readings recorded during the test period are provided in
Table 5.2-1.

As shown in Table 5.2-1, casing pressure ranged from the initial 225 psi to 215 psi after
60 minutes (-10 psi pressure change). This represents a loss of 4.4% of the initial test
pressure, and thus complies with the requirements of Chapter 62-528.300(6)(e) FAC to
demonstrate there are no leaks in the casing. Based on the pressure test results, the
East Port IW-2 can be operated at a maximum injection pressure of 150 psi.

Even though the initial casing pressure test was approved, ViroGroup requested that a
second pressure test be performed at no cost using a packer to verify mechanical
integrity under conditions simitar to those that wil be encountered during normal
operation. Pressure response data provided in Tabie 5.2-2 shows that the casing also
met the mechanical integrity requirement during the second pressure test. During this
test, a 1.1% pressure rise was observed over the 60 minute time period. The slight
pressure increase indicates that thermal equilibrium and not yet been reached.

5.3 Radioactive Tracer Survey

A Radioactive Tracer Survey (RTS) was conducted on the East Port IW-2 well on April 8,
1986 by Florida Geophysical Logging, Inc. The procedure was conducted to evaluate the
integrity of the annular cement seal at the bottam of the 20-inch diameter injection casing.
Because gamma ray receivers can detect radioactive materials through steel casing,
upward movement of fluids behind the casing can be detected using the radioactive tracer
material ejected during this testing procedure.

In brief, the RTS procedure consisted of background temperature and gamma logs from

land surface to total well depth, a static (no flow) radioactive tracer survey, two dynamic
(Hlowing) radioactive tracer surveys, and a final background gamma ray log from total
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depth to land surface. The Survey was witnessed by Joseph Haberfeld (FDEP) and

Gordon Kennedy {ViroGroup, Inc.). Alog documenting the results of the RTS ig included
N Appendix 5.3-1.

The RTS was performed the day after conducting the video survey. Prior to running the
video, approximately 235,000 gallons of slightly brackish water was purmped into IW-2,
using the supply well and Upper monitor zone well for IW-1 as water sources. This water
served to create a "fresh” water bubble for performing the video and RTS.

Equipment used by Florida Geophysical Logging during the procedure consisted of an
RTS tool configuration with temperature probe, casing collar locator, tracer sjector and
three gamma ray detectors. A schematic diagram of the RTS tool is included in Appendix
5.3-1. The radiation detectors were located 2.5 feet below the ejector, (GRM); 10 feet
above the ejector (GRT), and 12.5 feet below the ejector (GRB). The tracer gjector tool
was filled with 10 millicuries of iodine 131. The procedure used for the RTS is detailed as
follows:

1. Ran temperature log from 25 feet below pad level (bls) to 3245 feet.

2, Ran background gamma log from 3245 feet to 21 feet below pad level. Pufled out
of hale to fill tracer ejector tool.

3. Tripped ejector/detector tool to 3000 feet and re-logged to compare to background
log run earlier, and verify casing tie-in. The bottom of casing reference depth was
verified at 2968 feet by the casing collar locator.

4. Conducted static RTS with the ejector port positioned 1 foot below the bottom of
the casing (2969 feet). Monitored gamma detectors with tool in stationary position,
and recorder chart on time drive made for one hour after ejecting 1 millicurie of
lodine 131. The tracer was detected at GRM in 32 seconds, and the too! saturated
at 1500 AP! units. The tracer was detected at GRT & GRB in approximately 6
minutes. The maximum reading at GRT was 285 units, and was 385 units at GRB.

5. Logged up-hole from 2983 to 2692 feet. All three detectors returned to near
background levels above the 2900 foot level. Flushed casing at approximately
1,000 gpm for 60 minutes (casing volume = 43,670 gallons; total flush
approximately 60,000 gallons). Logged up-hole from 2983 to 2692 feet after
flushing casing. All detectors indicated approximate background gamma levels.

8. Performed pumping RTS (Dynamic Test A) with the ejector port positioned 5 feet
above the bottom of the casing (2963 feet) while injecting water into weil at 50
gpm. Monitored gamma detectors with tool in stationary position, and recorder
chart on time drive mode for 30 minutes after gjecting 1 millicurie of lodine 131,
Tracer detected at GRM in 20 seconds, and at GRB after 140 seconds. Both tools
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Saturated at approximately 1500 AP units, and gamma ray activity declined in both
detectors after the downward passage of the tracer slug. No tracer was detected
moving upwards at the GRT.

7. Logged out of position from 2977 to 2692 feet. Minor staining was detected by
GRM & GRB (30 AP units) at 2963 feet while logging up-hole, and the GRT
detector maintained approximate background readings throughaut.

8. Performed second pumping RTS (Dynamic Test B) with the sjector port positioned
5 feet above the bottom of the casing (2963 feet) while injecting water into well at
73 gpm. Monitored gamma detectors with tool in stationary position and recorder
Chart set on time drive made for 30 minutes after ejecting 1 millicurie of lodine 131.
Tracer was detected at GRM in 12 seconds, and at GRB after 100 gseconds. Both
tools saturated at approximately 1500 API units, and gamma ray activity declined
in both detectors after passage of the tracer slug in the downward direction. No
tracer was detected moving upwards at the GRT.

9. Logged out of position from 2977 to 2692 feet. Minor staining was detected by
GRM & GRB (40 API units) at 2963 feet while logging up-hole, and the GRT
detector maintained approximate background readings throughout. Flushed casing
at approximately 1,000 gpm for 32 minutes (total flush = 32,000 gallons).
Continued injecting water into well at 73 gpm after high pumping rate flush.

10.  Lowered logging tool to injection zone and ejected remaining iodine (7 millicuries)
and cycled chamber at 3070 feet bis. Lowered tool to bottom of hole.

1. Conducted final background gamma ray log, logging up-hole from 3245 to 11 feet
bls. Tracer was detected at 3155 feet by GRT (70 api units), GRM (80 api units),
and GRB (60 api units), indicating that the tracer had migrated downward to this
injection zone depth following final ejection. Dragging of tracer material on the
logging tool was apparent, and decreased to background levels at 3000 feet.
Staining at the 2963 foot ejection depth was noted on all three detectors (35 api
units on GRT). No other deviations from background gamma ray levels were noted
during the final background logging run.

The results of the radioactive tracer survey indicate that upward movement of the tracer
material behind the 20-inch diameter injection casing did not accur. During the three tests
conducted, tracer material was recorded by the top detector during the static test only.
This is attributed to a small convection current moving the tracer material inside the
casing, as indicated by similar dispersion rates and radioactivity levels recorded at the
bottom detector. The much higher radioactivity levels recorded at the middle detector,
located nearer to the ejector port, also indicates a slight dispersion of the tracer material
due to convection currents. The final background log detected tracer only in the injection
zone, and minor staining at 2963 feet, the depth that tracer was sjected during the two
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dynamic tests. The RTS resuits thus indicate the integrity of the annular seal at the

bottom of the casing. No fluid migration was indicated behind the 20-inch injection
casing.

5.4 Injection Test

A 24-hour injection test was conducted at the East Port IW-2 beginning at 0930 hours on
Aprit 22, and ending at 0930 hours on April 23, 1998. Prior to conducting the test,
approximately 60 hours of background pressure and temperature data were collected.
Recovery data were coilected for 12 hours following injection. A water quality analysis of
the injected water is provided in Appendix 5.4-1.

The purpose of the injection test was to evaluate the impact of injecting at a high rate into
IW-2 and to establish the current maximum injection rate that can be sustained using the
current facility pumping Capacity. Additional injection tests will be performed to permit
higher injection rates after pumping facilities are upgraded. Treated wastewater from the
facility storage reservoir was used for the injection test. Prior to the test, mechanical
integrity of the injection casing was demonstrated by means of the Radioactive Tracer
Survey and casing pressure test (Section s 5.2 and 5.3). The casing passed the required
pressure test which was performed at a surface pressure of 225 psi.

Bottom hole pressure (BHP) and bottom hole temperature (BHT) data were collected in
IW-2 by Florida Geophysical, inc. using Geophysical Research Corporation (GRC)
pressure transducers hung on a wireline tool set at 2,950 feet bls. Pressure data was
also collected at the wellhead in IW-2, IW-1, and both deep monitor wells. In-Situ, Inc.
pressure transducers and an automated data logger were used to record pressure data
collected at the surface. Liquid filled pressure gauges and the IW-1 recording gauges
were used to supplement and verify data recorded by the pressure transducers.
Atmospheric pressure data at the site was also recorded throughout the background,
injection, and recovery period using a GRC pressure transducer.

The average injection rate for the test was 5,252 gpm, which corresponds to a flow
velocity of 5.9 feet /sec. The maximum BHP increase recorded during injection was 1.65
psi (approximately 3.80 feet). The maximum IW-2 wellhead pressure increase recorded
was approximately 4 psi, and the IW-1 wellhead pressure increase was approximately 0.7
psi. No changes in pressure attributable to injection were noted in either the upper or
lower monitor zones during the injection test.

Figure 5.4-1 provides an overview of the IW-2 bottomhole pressure response recorded
over both the injection and récovery portions of the injection test. Figure 5.4-2 provides
a semilog plot of pressure (feet) versus the log of reduced time. Analysis of this plot
indicates that the average transmissivity of the injection zone is approximately 1,000,000
gpd/tt. T
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Figure 5.4-3 provides a plot of the surface pressure observed in the upper and lower
monitor wells at this site during the background, injection, and recovery periods. As can
be seen in Figure 5.4-3, the pressure in the monitor wells actually decreased during the
injection period. A comparison of tidal data presented in Figure 5.4-4 with Figure 5.4-3
suggest that the observed fluctuation in both the upper and lower monitor intervals is best
associated with the forces controlling tidai movement rather than injection activities. There
is no indication that injection into IW-2 is impacting either of the two monitored aquifers.
The tidal data was generated using TideMaster® software developed by Coastal Computer
Company.

Barometric pressure data for the Fort Myers station were obtained from the Southeast
Regional Climate Center, and appear in Appendix 5.4-2. No major storms or pressure
disturbances occurred in this area during the time period of the injection test. There is
no indication that changes in the barometric pressure influenced any of the observed
pressure responses recorded during this testing.
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TABLE 3.3-1
WELL CONSTRUCTION CHRONOLOGY
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

Date(s) Event

10/4/95 Charotte County issues notice to proceed to Youngquist Bros. Inc. (YBI).
10/23/95 Y8l begins site work and mobilizing drilling equipment.

10/30/95 Installed 2 shallow monitor weils and construction supply well.

11/9/95 Collected first sat of weekly water samples from shaillow monitor wells,
11/13/95 Completed construction of drilling pad and retaining wall. -

11/13 - 16/95

Drilled 48-inch diameter hole from pad level to 410 feet using the rotary mud
methed,

t1/17/95 Ran geophysical logs on 48-inch diameter hole.
11/17/95 Installed 38-inch diameter casing to 393 feet.
t1/18/95 Cemented annutus with 1,179 ft° 12% gel, and 1,112 ft* neat cement in one

stage.

11/20 - 29/95

Orilled 12 1/4-inch diameter pilot hole from 393 feet to 1,654 feat using tha
reverse air method,

11/27/95 Ran gamma/caliper log and performed single Packer Test #1 on depth
interval between 1,526 and 1,575 feet.
11/29/95 Ran geophysical logs on 12 1/4-inch pilot hole.

11/29 - 30/95

Performed single Packer Test #2 on depth interval between 1,610 and 1,654
feet,

11/30/95 - 12/6/95

Cemented and gravelled 12 1/4-inch pilot hole.

12/7 - 21/95

Reamed nominal 38-inch diameter hole from 393 feet to 1,489 feet,

12/21 - 29/95

Construction activities suspended for Christmas Holidays.

12/30/95 - 1/06/96

Reamed nominal 38-inch diameter hole from 1,489 feet to 1,645 feet,

1/06/96 Ran geophysical logs on 38-inch hole,
1/06 - 07/96 Installed 30-inch diameter casing to 1,638 feet,
1/08 - 15/96 Cemented annulus of 30-inch diameter casing with 10,061 ft* neat cement
2/20 - 22/96 and 5,036 1’ 12% gel cement in 26 stages.

1/15/96 - 2/20/96

Pumped gravel into annulus of 30-inch casing with approximately 184,680 ft°
gravel to fill cavernous areas behind casing.

2/23/96 - 3/07/96

Drilled 12 1/4-in¢ch pilot hole from 1,638 feet to 2,970 feet.

2/26/96

Collected Core #1 from 2,045 to 2,055 feet,




TABLE 3.3-1
WELL CONSTRUCTION CHRONOLOGY
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)
(Continued)

Date(s) Event
2/26 - 28/96 Ran gamma/caliper log and performed single Packer Test #3 on depth
interval between 2,013 and 2,055 feat.
2/29/96 Collected Core #2 from 2.300 to 2,317 teet,
3/01/96 Ran gamma/caliper log and perdormed single Packer Test #4 on depth
interval between 2 280 and 2.317 feet.
3/04/96 Collected Core #3 from 2,802 to 2,815 feet.
3/05/96 Ran gamma/caliper log and performed single Packer Test #5 on depth
interval between 2,743 and 2,815 feet.
3/07/96 Ran geophysical logs on 12 1/4-inch pilot hole,
3/08/96 Ran video survey af piiot hale from 1,638 to 2,970 feet.
3/08 - 09/96 Cemented piiot hole from 2,970 t¢ 1.800 feet in 4 stages.
3/10 - 21/96 Feamed nominal 30-inch diameter hale from 1,638 feet to 2,975 feet.
3/21/96 Ran caliper/gamma log on 30-inch hale.
3/21 -23/96 Installed 20-inch diameter casing to 2,965 feat.
3/24 - 27/96 Cemented annulus of 20-inch casing with 646 ft' neat cement and 11,639 it

12% gel cement in 8 stages, Conducted temperature logs after stages one
through seven, and ran cement bond logs after seventh and eighth stages.

3/28/96 Conducted pressure test on 20-inch casing.
3/29 - 30/96 Drilled 12 1/4-inch pilot hole from 2,975 feet to 3,246 feet.
3/31/96 Ran geophysical logs on 12 1/4-inch pilot hole.

3/31/96 - 4/01/96 | Reamed nominal 20-inch diameter hole from 2,965 feet to 3,246 feet.

3/31/96 Ran gamma/caliper fog on 20-inch diameter hole.
4/03/96 Coilected water samples from injection zene for laboratory analyses.
4/05/96 Conducted second pressure test on 20-inch diameter casing witﬁ single
packer set at 2,955 feet,
4/05 - 07/96 Pumped clean water into well prior to conducting TV survey and ran video
survey from land surface to 3,100 feet during 3 survey attempts.
4/08/96 Conducted Radioactive Tracer Survey.
4/09/56 Bagan demgbilizing rig and drilling equipment.
4/22 - 23/96 Conducted 24-hour injection test.

4/25/96 Completed demobilizing drilling equipment.




INTERMEDIATE CASING CEMENT SUMMARY

TABLE 3.3.2-1

INJECTION WELL NO. 2 (CH-325)

CASING DIAMETER: 30 INCH

CASING DEPTH: 1638 FEET BPL.

CEMENT DATE CEMENT BBLS CuBiC SACKS TAG FEET
STAGE MIXTURE | PUMPED FEET PUMPED | DEPTH OF
NO. PUMPED {FEET) FILL
1 1/08/96 NEAT 250 1403.65 1180 1817 28
2 1/09/96 NEAT 140 786.04 666 1602 15
NEAT
w/50#
3 1/09/96 cello- 85 477.24 404 1578 24
phane
flakes
NEAT
w /B0 #
4 1/10/96 cello- 100 551.46 476 1571 7
phane
NEAT
w/50#
5 1/10/96 cello- 100 561.46 476 1535 35
phane
flakes
6 1/11/96 NEAT 100 561.46 476 1535 0
NEAT
7 1/11/96 w/50# 100 561.46 478 (1524) (11)
cello- (false
phane tag)
flakes
8 1/12/96 NEAT 100 561.46 476 1535 0
NEAT
9 1/12/96 w/504# 100 561.46 476 1535 0
cello-
phane




TABLE 3.3.2-1
INTERMEDIATE CASING CEMENT SUMMARY
INJECTION WELL NO. 2 {CH-325)
(Continued)

CASING DIAMETER: 30 INCH CASING DEPTH: 1638 FEET BPL

CEMENT
STAGE
NO.

DATE

CEMENT
MIXTURE

BBLS
PUMPED

CuBIC
FEET
PUMPED

SACKS
PUMPED

TAG
DEPTH
(FEET)

FEET
OF
FILL

10

1/13/96

NEAT
w/S0#
cellg-
phane

100

561.46

476

1835

1

1/13/96

NEAT
wW/50#
celfo-
phane

100

561.46

478

16832

12

1/13/96

NEAT
w/50#
cello-
phane

tco

561.46

476

1532

13

1/14/96

NEAT
w/25#
cello-
phane

100

561.46

476

1529

14

1/14/96

NEAT
w/25#
cello-
phane

50

280.73

238

1528

15

1/14/96

NEAT
w/25#
cello-
phane

50

280.73

238

1528

16

1/15/96

12% GEL

32

179.67

82

1528

17

1/16/96

NEAT

50

280.73

238

1500

282

18’

1/22/96

NEAT

25

140.37

119

1485




INTERMEDIATE CASING CEMENT SUMMARY

TABLE 3.3.2-1

INJECTION WELL NO. 2 (CH-325)
(Continued)

CASING DIAMETER: 30 iINCH

CASING DEPTH: 1638 FEET BPL

CEMENT DATE CEMENT BBLS CuBIC SACKS TAG FEET
STAGE MIXTURE | PUMPED FEET PUMPED | DEPTH OF
NO. PUMPED (FEET) FILL
1/25/96 NEAT 50 280.73 238 1473 80........
19}
1/28/96 NEAT 50 280.73 238 1454 2
20°
i NEAT
213 2/20/96 w/cell 7 38.30 33 1390 -1067
flakes
NEAT w/
22° 2/20/96 25# cell 10 56.15 48 1276 15°
flakes
NEAT _
23 2/21/96 W/754 25 140.37 119 1245 31
cell flakes
24 2/21/96 12% gel 160 898.34 408 1055 150
25 2/22/96 12% gel 360 2021.26 919 639 416
26 2/22/96 12% gel 345 1937.04 880 217° 618
w/ 25#
cell flakes
27 3/27/96 12% gel 12 67.38 31 0 21

Stage #17 cernent pumped afer

stage #17 cement,

Anaular fill tag is likely a gravel tag. No cemant fill apparent on temperature fog run on cament,

Stage #18 cemant pumped aftar pum

to pumping stage #18 cement.

pumping 891 ft* of gravel in annulus. Tagged gravel in annulus at 1386 feet bpl prior to pumping

ping 15,147 #? of gravel in annulus, Tagged gravel in annulus at 1420 fest bpl (false tag) prior




10.

TABLE 3.3.2-1
INTERMEDIATE CASING CEMENT SUMMARY
INJECTION WELL NO. 2 (CH-325)
{Continued)

Stage #19 cement pumped after Pumping 20,169 ft* of gravel in annulus. Tagged gravel in annulus at 1473 feet bpi prior to
pumping stage #19 cement.

Stage #20 cement pumped after Pumping 30,861 f* of gravel in annulys. Tagged gravet in annulus at 1441 feat bpl prior to
Pumping stage #20 cement.

Stage #21 cement pumped after pUmMping 184,032 #* of gravel in annulus, Tagged gravel in annulus at 1260 f. bl prior to
pumping stage #21 cement.

Tagged top of gravel at 1290 feet prior to pumping stage #21 cemant. Lost 100 feet of #ilf after pumping stage #21 cement.

Stage #22 cement pumped after pumping 184,680 #* of gravel in annulys. Tagged gravel in annulus at 1291 . bpl prior to
pumping stage #22 cement.

Tagged top of gravel at 1290 feet Ptior to pumping stage #22 cement. Gained 15 feet of fill after pumping stage #22 cernent.

Annulus between 30-inch and 38-inch diareter casings topped o with 12 bbis (67.4 ft") 12% gel cement an 3/27/96.



TABLE 3.3.3-1

INJECTION CASING CEMENT SUMMARY

INJECTION WELL NO. 2 (CH-325)

CASING DIAMETER: 20 INCH

CASING DEPTH: 2,965 FEET BPL

CEMENT DATE CEMENT BBLS CUBIC SACKS TAG FEET
STAGE MIXTURE | PUMPED FEET PUMPED | DEPTH OF
NO. PUMPED {(FEET) FILL
12% GEL 260 1459.80 664
1 3/24/96 2550 425
NEAT 115 645.68 547
2 3/24/96 | 12% GEL 200 1122.92 510 2260 290
3 3/25/96 | 12% GEL 228 1280.13 582 1984 276
4 3/25/96 12% GEL 150 842.19 383 1756 228
5 3/25/96 | 12% GEL 154 864.65 393 1721 35
6 3/26/96 | 12% GEL 252 1414.88 643 1694 27
7 3/26/96 | 12% GEL 580 3256.47 1480 557 1137
8 3/27/96 | 12% GEL 249 1398.04 835 0 557

* - Cement returns observed at fand surface.




TABLE 4.0-1
GEOPHYSICAL LOGS SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

Date Log Type Logged Intarval Comments
Logged (feet bpl)
11/17/85 Caliper/Gamma Ray Q- 411 48-inch hole
1 /17/95 Dual Induction/SP/GR Q-411 48.inch hole
11/18/95 Temperature/GR 0-404 Cementing 38-inch casing
11/26/95 Caliper/Gamma Ray 350 - 1550 Pilot hole {packer test #1)
11/29/95 Caliper/Gamma Ray 370 - 1653 Pilot hole (packer test #2)
11/26/95 Dual Induction/SP/GR 385 - 1610 Pilot hole
11/29/95 BHC Scnic 385 - 1610 Pifot hole
11/29/95 Temperature/Fluid Pilot hole
Resistivity
1/06/96 Caliper/Gamma Ray 350 - 1645 38-inch hote
1/08/96 - 2/22/96 Temperature/GR 0-1637 Cementing 30-inch casing
2/26/96 Caliper/Gamma Ray 1594 - 2046 Pilot hale {packer test #3)
3/01/96 Caliper/Gamma Ray 1630 - 2300 Pilot hole (packer test #4)
3/05/96 Caliper/Gamma Ray 2275 - 2800 Pilot hole (packer test #5)
3/07/96 Caliper/Gamma Ray 1663 - 2974 Pitot hole
3/07/96 Temperature /Fluid 1585 - 2958 Pilot hole
Resistivity
3/07/96 Dual Induction/SP/GR 1657 - 2972 PFilot hole
3/07/96 BHC Sonic 1648 - 2970 Pilot hola
3/21/96 Caliper/Gamma Ray 1620 - 2975 30-inch hole
3/24-26/96 Temperature /GR 0 - 2942 Cementing 20-inch casing
3/27/96 Cement Bond Log 218 - 2942 20-inch casing
3/31/96 Caliper/Gamma Ray 2940 - 3244 Pilot hole
3/31/96 Temperature 2900 - 3244 Pilot hole
3/31/96 Dual Induction/SP/GR 2957 - 3244 Pilot hole
3/31/96 8HC Sonic 2945 - 3244 Pilot hole
4/02/96 Cement Bond Log 22 -615 20-inch casing
4/02/96 Caliper/Gamma Ray 2933 - 3246 20-inch hale
4/08/96 Temp./Gamma Ray 0 - 3246 Radioactive Tracer Survey




TABLE 4.1-1
INCLINATION SURVEYS
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

DATE BORE HOLE DEPTH BELOW INCLINATION
DIAMETER (IN.) PAD (FT.) (DEGREES)

11/15/95 48 93 0.125
11/15/85 48 185 ) 0.125
11/15/95 48 245 0.375
11/15/95 48 335 0.250
11/20/95 12 1/4 394 0.250
11/20/95 12 1/4 484 0.500
11/20/95 121/4 574 0.375
11/21/95 12 1/4 694 0.375
11/21/95 12 1/4 784 0.250
11/21/85 12 1/4 874 0.250
11/21/95 121/4 965 0.250
11/21/95 121/4 1055 0.375
11/22/95 121/4 1145 0.250
11/22/95 12 1/4 ' 1235 0.250
11/22/95 121/4 1325 0.125
11/22/95 121/4 1415 0.00

11/25/95 12 1/4 1505 0.250
11/28/95 12 1/4 1595 0.125
12/07/95 36 1/2 426 0.125
12/08/95 36 1/2 516 0.250
12/08/96 36 1/2 606 0.250
12/08/95 36 1/2 635 0.125
12/11/95 36 1/2 696 0.250
12/11/95 36 1/2 786 0.260
12/12/95 36 1/2 876 0.250
12/12/95 36 1/2 966 0.250




TABLE 4.1-1
INCLINATION SURVEYS
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

(Continued)
DATE BORE HOLE DEPTH BELOW INCLINATION
DIAMETER (IN.) PAD (FT.) {DEGREES)

12/12/95 36 1/2 1057 0.250
12/13/95 36 1/2 1147 0.250
12/13/95 36 1/2 1237 0.250
12/13/95 36 1/2 1327 0.250
12/14/95 a6 1/2 1417 0.250
1/03/96 36 1/2 1507 0.500
1/04/96 22 1597 0.250
2/23/96 12 1/4 1656 0.375
2/24/96 12 1/4 1746 0.125
2/24/96 12 1/4 1836 0.125
2/25/96 12 1/4 1926 0.250
2/25/96 12 1/4 2016 0.375
2/28/96 12 1/4 2106 0.125
2/29/96 12 1/4 2196 0.250
3/02/96 12 1/4 2285 0.250
3/02/96 12 1/4 2376 0.125
3/02/96 12 1/4 2466 0.125
3/03/96 12 1/4 2556 0.125
3/03/96 12 1/4 2646 0.125
3/03/96 12 1/4 2736 0.250
03/06/96 12 1/4 2826 0.250
03,/06/96 12 1/4 2917 0.125
03/10/96 28 1/2 1686 0.250
03/13/96 281/2 1776 0.125
03/15/96 281/2 1866 < 0.125
03/17/96 28 1/2 1956 0.125




TABLE 4.1-1
INCLINATION SURVEYS
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)
(Continued)

DATE BORE HOLE DEPTH BELOW INCLINATION
DIAMETER (IN.) PAD (FT.) . (DEGREES)
3/17/96 28 1/2 2048 0.250
3/17/96 28 1/2 2136 0.125
3/18/96 28 1/2 2226 0.375
3/19/96 28 1/2 2316 0.375
3/19/96 28 1/2 2406 < 0.125
3/19/96 28 1/2 2496 0.125
3/19/96 28 1/2 2587 0.125
3/20/96 28 1/2 2677 < 0.125
3/20/96 28 1/2 2767 0.125
3/21/96 28 1/2 2857 < 0.125
3/21/96 28 172 2947 0.250
3/30/96 12 1/4 3036 0.250
3/30/96 12 1/4 3126 10.250
3/30/96 12 1/4 3215 0.250
4/01/96 18 1/4 3006 0.125
4/01/96 18 1/4 3096 0.125
4/01/96 18 1/4 3187 0.250




TABLE 4.3-1

REVERSE AIR WATER QUALITY SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

Date Sample Chleride Conductivity'? TDS' Ammonia/TKN'
Sampled Depth Concentration® (UMHOS /cm) {mg/1) (mg/h
(Feet bpi) {mg/1)
11/20/95 423 140 1350
11/20/95 453 160 1800
11/20/95 483 160 1700
11/20/95 513 380 2050
11/20/95 543 550 2300
11/20/95 573 550 2250
11/2G/95 603 6500 2300
11/20/95 633 630 2400
11/20/95 663 700 2650
11/20/95 693 690 2650
11/20/95 723 710 2600
11/21/95 753 790 2830
11/21/95 783 790 2800
11/21/95 813 820 3000
11/21/95 843 820 2950
11/21/95 873 830 3100
11/21/95 903 800 3070
11/21/95 933 840 3100
11/21/95 963 840 3100
11/21/95 993 870 3200
11/21/95 1023 870 3230
11/21/95 1054 890 3250

ury

- Sample analyses by CClU East Port La
- Temperature not reported, conductivity corrected 1o 25°C.

boratory; field anaiyses performed by ViroGroup in parentheses.




TABLE 4.3-1

REVERSE AIR WATER QUALITY SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

{Continued)

Date Sample Chioride Conductivity'2 TDhS! Ammonia/TKN'
Sampled Depth Concentration’ (UMHOS fem) {mg/N {mg/h
{Feet bpl) {mg/1)

11/21/95 1084 830 3300

11/21/95 1114 920 3420

11/21/95 1144 910 3390

11/22/95 1173 920 3320

11/22/95 1204 830 3420

11/22/95 1234 940 3450

11/22/95 1264 950 3500

11/22/95 1294 950 3520

11/22/95 1324 970 3070

11/22/95 1354 960 3070 2310
11/22/95 1384 1180 3550

11,/22/95 1414 1190 3600 2836
11/22/95 1444 1220 3710

11/22/95 1474 1250 3650 2944
11/25/95 1504 1580 4800

11/25/95 1534 2420 8200 5148
11/26/95 1564 2650 9000

11/26/95 1575 6100 16900 13314
11/28/95 1594 10500 27800

11/28/95 1625 11650 34200

2/23/96 1655 2649 7100

2/23/96 1685 4349 8200

- Sample analyses by CCU East Port Laboratary: fisid analyses
! - Termperature not reported, conductivity corrected to 25°C,

performed by ViroGroup in parentheses.




TABLE 4.3-1

REVERSE AIR WATER QUALITY SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

(Continued)

Date Sample Chloride Conductivity'? TDS! Ammonia/TKN*

Sampled Depth Concentration' (UMHOS/cm) {mg/1) (mg/1)
{Feet bp!) {mg/1)

2/23/96 1715 5498 11000
2/23/96 1745 5398 11100
2/24/96 1775 11896 22200
2/24/96 1805 11896 23000
2/24/96 1835 17794 25200
2/24/96 1865 19394 32200
2/24/96 1895 19244 32000
2/25/96 1925 20894 34000
2/25/96 1955 NA NA
2/25/96 1985 18144 33200
2/25/96 2015 17744 33100
2/25/96 2045 20394 34000
2/28/96 2075 (18,400) (43.800)
2/29/96 2105 (17.500) (47,000)
2/29/96 2135 (21,800) {46.000)
2/29/96 2165 (20,800) (47,000)
2/29/96 2195 (21,000) (48,000)
2/29/96 2225 17794 (19,500) 35420 {47,500)
3/1/96 2255 18594 (20,200) 36900 (50,000}
3/1/96 2285 17994 (21,000) 35320 (50,000)
3/2/96 2315 14445 33420
3/2/96 2345 16445 35700

-

- 8ample analyses by CCU East Port La
- Temperature not reparted, conductivity corrected to 25°C.

boratory: field analyses performed b

y ViroGreup in parenthesas,




TABLE 4.3-1

REVERSE AIR WATER QUALITY SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

(Continued)
Date Sample Chlaride Conductivity'? TDS' Ammonia/TKN'
Sampled Depth Concentration’ (UMHOS /cm) (mg/1) {mg/h)
{Feet bpi) (mg/1}
3/2/96 2375 15445 34520
3/2/96 2405 16845 343900
3/2/96 2435 17445 35520
3/2/96 2465 16845 35900
3/3/96 2495 17844 (19,500) 36320 (42,500)
3/3/96 2525 16545 (16,800) 33900 (41,000)
3/3/96 2555 NA NA
3/3/96 2585 16445 33420
3/3/96 2615 16445 34300
3/3/96 2645 16095 NA 0.23 /0.34
3/3,/96 2675 16445 33400
3/3,/86 2705 17595 32520
3/3/96 2735 17744 NA 0.21 / 0.22
3/3/96 2765 15445 32520
3/3/96 2795 12248 31800 0.89 /0.95
3/6/96 2825 11896 NA 0.97 /2,70
3/6/96 2855 (10,700) (28.000)
3/7/96 2885 (10,760) (28.000)
3/7/96 2916 9897 NA 1.28 / 3.22
3/7/96 2948 NA NA
3/7/96 2970 NA NA
3/29/96 3005 {8.250) {20,140)

1 - Sample analyses by CCU East Port Laboratory;
2 - Temperature not reported. canductivity corre

field analyses performed by ViroGroup in parentheses.
cted to 25°C.




TABLE 4.3-1

REVERSE AIR WATER QUALITY SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

(Continued)

Date Sample Chloride Conductivity"? TDS' Ammonia/TKN'
Sampled Depth Concentration’ (UMHOS /cm) {mg/h {mag/1)
{Feet bpl) {mg/1)
3/28/96 J035 (7.600) (21.600)
3/30/96 3065 (7.900) (21,600)
3/30/96 3095 (3.800) (9,720)
3/30/96 3125 (2,400) (7.560)
3/30/96 3155 (2,300} (7,560)
3/30/96 3185 (1,400) (4.320)
3/30/96 3218 (2,600) (7,452)

1- Sample analyses by CCU East Port Labaratary; fisld anal
- Tempevature nat reported, conductivity corrected to 25°C

yses performed by ViroGroup in parenthesas.




TABLE 4.4-1

CORING PROGRAM SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

Core Number Date Cored Interval Cored Percent Recovery
{feet bph
1 2/26/96 2,045 - 2,055 98%
2 2/29/96 2,300 - 2,317 54%
3 3/05/96 2,802 -2815 92%




TABLE 4.4-2

CORE PERMEABILITY DATA SUMMARY

CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

Coef. of Permeability -
Core Depth Horizontal Vertical Specitic Lithology
No. (feet) (cm/sec) (cm/sec) Gravity
1 2048.0 - 2049.0 3.1x10° 3.0x10" 2.87 Dolomite
1 2048.0 - 2050.0 2.5x10% - 7.8x108 2.82 Dolomite
1 2053.3 - 2053.7 9.8x10" 2.76 Dolomite
1 2053.7 - 2054.0 3.0x10% - 2.76 Dolomite
2 2300.6 - 2301.3 1.8x107" 9.6x10° 2,70 Limestone
2 2304.2 - 2304.6 2.7x10% - 2.7¢ Limestone
2 2304.6 - 2305.2 1.3x10° 2.70 Limestone
2 2305.2 - 2305.5 6.1x107 269 Limestone
2 2308.0 - 2309.0 2.6x10® 8.2x10® 2.69 Limestone
3 2806.6 - 2807.3 5.0x107 1.6x10¢ 278 Dolomite
3 2808.2 - 2808.5 8.6x10% 2,83 Dolomite
3 2808.5 - 2809.0 2.3x10% 2.80 Dolomite
3 2810.5 - 2811.0 5.5x10™° 2.84 Dolamite
3 2811.0 - 2811.4 1.3x10™ 2.81 Dolomite




TABLE 4.7-2

PACKER TEST WATER QUALITY SUMMARY
CHARLOTTE CO. UTILITIES EAST PORT WRF

INJECTION WELL NO. 2 (CH-325)

Packer { Chioride L  Total _ 's0, Ammonia
Test Interval | Concentration Conductivity Dissolved " Cone, {TKN -
No. Tested {mg/1) {umhos/cmy) Solids | (mg/n (mg/1)

(feet bpi) {mg/n :

1 1,526 - 3.500 12,000 8,586 BS6.4
1,578

2 1,610 - 14,650 33,000. 31,032 -
1,654

3 2,013 - - 18,744 36,500 -
2,055

4 2,280 - 13,4486 26,320 27,910
2,317

5 2,743 - 980 3,480 2341 3.09/5.10
2,815




TABLE 4.8-1

PAD MONITOR WELL CHLORIDE DATA

CHARLOTTE COQ. EAST PORT IW-2
MONITOR WELL WATER QUALITY

Site Activity Date Chloride Concentrations
Well 1 Well 2 Well 3 Well 4

Daily 16-Nov-95 30 60 32 14
23-Nov-95 18 56 26 8

28-Nov-95 38 62 26 10

29-Nov-95 16 54 28 8

3C-Nov-85 18 30 17 8

01-Dec-95 13 30 19 9

02-Oec-95 15 29 19 7

03-De¢-95 19 27 20 6

03-Dec-95 21 85 25 12

05-Dec-95 20 55 48 12

06-Dec-95 20 64 48 10

07-Dec-g95 22 46 48 19

08-Dec-95 24 54 18 14

11-Dec-95 28 54 28 12

12-Dec-95 32 56 30 8

14-Dec-95 30 46 34 10

Weakly 21-Dec-g5 28 50 20 12
04-Jan-g6 65 45 33 18

11-Jan-g6 130 60 44 30

18-Jan-96 130 60 40 38

25-Jan-96 190 40 44 84




TABLE 4.8-1

PAD MONITOR WELL CHLORIDE DATA

(CONTINUED)

CHARLOTTE CO. EAST PORT IW-2
MONITOR WELL WATER QUALITY

Site Activity Date Chioride Concentrations
Well 1 _&II 2 Well 3 Well 4
Twice Weekly 04-Feb-96 240 65 65 480
08-Feb-896 280 66 48 486
11-Feb-96 258 66 44 232
15-Feb-96 242 55 35 295
18-Feb-96 298 55 65 a8
22-Feb-96 144 66 42 330
25-Feb-96 128 66 46 150
29-Feb-96 82 66 45 83
04-Mar-g6 140 60 44 1120
07-Mar-96 120 62 56 360
¥5-Mar-96 475 175 65 990
17-Mar-95 280 200 120 120
21-Mar-96 120 72 80 212
24-Mar-96 280 78 50 600
28-Mar-96 210 80 6¢ 410 .
31-Mar-96 390 120 80 650
05-Apr-06 240 80 60 385
11-Apr-96 370 65 50 220
Weekly 18-Apr-96 340 55 40 450
23-Apr-96 325 65 40 825
J0-Apr-96 NA NA NA NA
31-May-96 470 65 NA NA
27-Jun-96 275 60 45 345
31-Jul-g6 170 60 36 144
26-Aug-96 178 56 40 136




TABLE 5.2-1

CHARLOTTE CO. UTILITIES EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)

PRESSURE TEST: 20-INCH DIAMETER CASING

March 29, 1996

Start Pressure: 225 psi

Start Time: 0830 hrs.
i {hours) (minutes) (PSI) +/-
0835 ’ 5 224.0
0840 10 223.0
0845 15 222.5
Q850 20 2220
0855 25 221.0
0509 30 220.0 -2.2%
0805 35 219.0
0810 40 2183
0815 45 217.5
0529 50 216.5
0925 55 216.0
0330 60 215.0 -4.4%




TABLE 5.2-2

SECOND CASING PRESSURE TEST

VIROGROUP, INC.
CHARLOTTE CO. UTILITIES EAST PORT WRF Iw-2
Permit No. UC08-254545
PRESSURE TEST: 20-INCH DIAMETER CASING
April 5, 1996
M
Initial Pressure: 175 psi
Start Time: 0905 hrs,
TIME ELAPSED TIME PRESSURE PERCENT CHANGE
b {hours) (minutes) (PSI) +/-

0910 S 175.0
0915 10 175.0
0820 15 175.0
0925 20 175.0
0930 25 175.3
0935 30 176.0
0940 35 176.0
0845 40 176.0
0950 45 176.3
0955 50 176.5
1000 55 176.8
1005 80 177.0 +1.1%
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South District
Lywean Chiles 2295 Victoria Avenue, Suite 364 Yirginia B. Waethereil
Governor Fort Myers, Florida 13901 Secreaary
PERMITTEE: I.D. No: 5208P00117
Permit/Certification
Charlotte County Utilities Number: UC08-254545
20101 Peachland Blvd. Suite 301 Date of Issue: March 1, 1995
Port Charlotte, Florida 33954 Expiration Date: March 1, 2000
County: Charlotte
Latitude: 26° 537 26" N
Longitude: 82° 02/ 17" W
Section/Town/Range: 20/40S/23E
Project: East Port WRF IW-2

This permit is
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PERMITTEE : I.0. No,: 5203P00117
Permit/cert. po.: UC08-254%545%

Charlotte County Utilities Date of Issue: March 1, 1995
Expiration Date: March 1, 2000

GENERAL COMDITIONS:

1. The terns, conditions, Fequirements, limitations, and restrictionsg
set forth in this Permit are "permit conditions" and are binding and
enforceable pursuant to Sections 403.141, 403.727, or 403.8592 through
403.861, F.S. The Permittee is placed on notice that the Department
will review thisg permit periodically and may initiate enforcement
action for any violation of these conditions.

operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, Specifications, or conditions of thig permit may constitute
grounds for revocation and enforcement action by the Department.

3. As provided in Subsections 403.087(6) and 403.722(5) F.S., the
issuance of this permit does not convey any vested rights or any
exclusive privileges. MNeither does it authorize any injury to public
or private property or any invasion of personal rights, nor any
infringement of federal, state or local laws or regulations. This
permit is not a wajiver Of or appraval of any other Department permit

that may be required for other aspects of the total project which are
not addressed in the permit,

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

5. This permit does not relieve the permittee from liability for harm
or injury to human health or welfare, animal, or pPlant life, or
Property caused by the construction or operation of this permitted _
Source, or from penalties therefore; nor does it allow the permittee
to cause pollution in contravention of Florida Statutes and Department

rules, unless specifically authorized by any order from the
Department. .

installed and use by the permittee to achieve compliance with the
conditions of thig permit, as required by Department rules. This
provision includes the operation of backup or auxiliary facilities or
similar systems when nNecessary to achieve compliance with the
conditions of the Permit and when required by Department rules,

7. The permittee, by accepting this permit, specifically agrees to

allow authorized Department bersonnel, upon presentation of

credential or other documents as may be required by law, and at

“easonable times, access to the premises where the permitted activity
located or conducted to:
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PERMITTEE: I.D., MNo,.: 5203200117
Permit/Cert. No.: (C03-254545

Charlotte County Utilities Date of Issue: March 1, 1995
Expiration Date: March 1, 2000

GENERAL COMDITIONS:

a. Have access to ang COpY any records that must be Kept under
the conditions of the permit;

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

C. Sample or monitor any substances or Parameters at any location
reasonably nNecessary to assure compliance with this permit or
Department rules.

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

8. If, for any Feason, the permittee does not comply with or will be
unable to comply with any condition or limitation specified in thig
permit, the permittee shall immediately provide the Department with
the following information:
a. A description of and cause of nNon-compliance; and
b. The period of non~compliance, including dates and times; or,
if not corrected, the anticipated time the non-compliance is
expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-compliance., The

¥

which are submitted Lo the Department, may be used by the Department
as evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except where
sSuch use is prescribed Dy Section 403.111 and 403.73, F.S. Such

and Florida Statutes after a reasonable time for compliance, provided
however, the permittee does not waive any other rights granted by
Florida Statutes or Department. rules. a reasonable time for
compliance with a new or amended surface water quality standard, other
than those standards addressed in Rule 62-3.051, shall include a

reasonable time to obtain Or be denied a mixing zore for the new or
amended standard.
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PERMITTEE: I.D. Mo.: 5203P00117 _
Permit/Cert. pNo.: UC08—2543§5
Tharlotte County Ctilities Date of Issue: March 1, 1995

Explration Date: March 1, 2000

GENERAL CONDITIONS:

12. This permit or gz COpY thereof shall be kept at the work site of
the permitted activity,

13. This permit also constitutes:
(a) Determination of Best Availahle Control Technology
(BACT)
(b) Determination of Prevention of Significant Detericration
(PSD)

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

(d) Compliance with New Source Performance Standards
l4. The permittes shall comply with the following:

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

(b) The permittee shall hold at the facility or other location

and all original strip chart recordings for continuous
monitoring instrumentation), required by the permit, copies of
all reports required by this permit, and records of all data
used to complete the application for this permit. These
materials shall be retained at least three Years from the date
of the sample, neasurement, report or application unless
otherwise specified by Department rule.

{(c) Records of monitoring information shall include:

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

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

3. the dates analyses were performed;

4. the person responsible for performing the analyses;

5. the analytical techniques or methods useqd;

6. the results of such analyses.

needed to determine compliance with the permit. If the permittee
becomes aware the relevant facts were not submitted or were incorrect
in the permit application or in any report to thne OCepartment, such
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PERMITTEE: I.D. No.: 5203P00117

Permit/Cert. nNo.: UC08-254545

‘harlotte County Utilities Date of Issue: March 1, 1895

Expiration Date: March 1, 2000

GENERAL CONDITIOMS:

16.

In the case of an underground injection control permit, the

following permit conditions also shall apply:

(a) All reports or information required by the Department shall pe

certified as being true, accurate and complete,

(b) Reports of compl}ance Or noncompliance with or any praogress

reports on, fequlrements contained in any compliance schedule
of this permit shall be submitted no later than 14 days
following each schedule date.

(c) Notification of any noncompliance which may endanger health or

the environment shall be reported verbally to the Department
within 24 hours ang again within 72 hours, and a fina) written
report provided within two weeks.

1. The verbal I2ports shall contain any monitoring or other

information “hiich indicate that any contaminant may endanger an
underground source of drinking water and any noncompliance with
@ permit condition or malfunction of the injection system which

may cause fluid migration into or between undergrouna sources
of drinking water.

discussion of the Cause of the noncompliance and
been corrected, the anticipated time the noncompliance is-
expected to continue, the sSteps being taken to reduce,
eliminate, ang Prevent recurrence of the noncompliance and all
information required by Rule 62-28.230(4)(b), F.A.C.

(d} The Department shall pe notified at least 130 days before

SPECIFIC CONDITIONS:

l‘

Site Requirementsg

8. A drilling pad shall be provided to collect spillage of

contaminants and tog 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
vicolation of surface and ground water quality standards. The

disposal methogd shall be approvead by the Department prior to start
of construction.
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PERMITTEE: I.D0. Na.: 5203P00117
Permit/Cert. o, UC03-254545
Charlotte County Utilities Date of Issue: March 1, 1995
EXpiration bate: March 1, 2000

SPECIFIC CONDITIONS:

€. A survey indicating the exact location in metes and bounds

of all wells authorized by thig permit shall be provided prior to
issuance of an oPerating permit,

2. Construction and Testing Regquirements

schedule Progress review meetings at appropriate times with the
TAC and permittee for the Purpose of reviewing the results of
tests, geophysical logging, Surveys, drilling records and
construction Problems. At ga minimum, meetings shall be scheduled
for the PUurpose of selecting finail setting depth for the 20 inch
casing for the injection weil,

b. a1l drilling shall pe inside a blow out Preventer upon
penetration of the Florida Aquifer.

€. Mechanical integrity testing is a two part demonstration which
includes a bressure 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) '
review pursuant to F.A.C. Rule 62-28 is required for the following
stages of construction:

(1) Intermediate Casing seat selection (injection and monitor
wells),

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

(3) Operational {long term) testing with effluent,
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PERMITTEE: I.D. dNo.: 5203200117
Permit/Cert. po.: UC08-254545
Charloctte County Utilitjeg Date of Issue: Marcn 1, 1995
Expiration Date: March 1, 2000

SPECIFIC CONDITIOMS:

e. The cementing pProgram, as required in Section 62-28.220(5)",
Florida Admin;strative Code, shall) be submitted to the Department

f. All temperature Surveys (except for mechanical integrity
demonstration) shall be run within a8 hours after cenmenting.

¢ritical data by all Tac members, Emergency meetings may be
arranged when justified to avoid undue construction delay.

i. The background water quality of the injection zone shall be
establisheq Prior to commencement of any injection testing.
Parameters to pe measured are contained on Page B-23 of the June,
1994 technical specifications and in response 16 of the
Permittee’s September 21, 1994 letter to the Department.

abandoned when No longer usable for their intended Purpose, or
when pPosing botential threat to the quality of the waters of the
State. Within 180 days of well abandonment, the Permittee ghall
submit to the Department ang the TAC the Proposed plugging method,
Pursuant to Ruyle 62-28.350, F.a.cC.

K. All salt used in wel} drilling shall be stored in an
environmentally Sound manner, Accurate records shall be kept on
the amount of salt used.

3. Quality Assurance/Oualitv Control Reguirements

contained in the application dated July 15, 1994, and the plans
and/or Specifications submitted in Support of the application.
Any changes in the plans and/or technical Specifications, except
as provided elsewhere jn this bermit, must pe approved by the
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PERMITTEE: I1.D. MNo.: 3203P00117

Permit/cCert, no.: Uco3-25454%
Tharlotte County Ctilities Date of Issye: March 1, 1995

Expiration Date-: March 1, 2000

SPECIFIC CONDITIONS:

b. A professional engineer registered pursuant to Chapter 471,

Period to be responsible for the construction operation ang to
certify the application, specifications, completion report and
other related documents. The Department shall pe notified
immediately of any change of engineer.

C. Where required by Chapter 471 (P.E.} or Chapter 492 (P.G:)
F.S., applicable pPortions of pPermit 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 then.

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

€. Issuance of a Clasg I Test/Injection well construction and
testing permit does not obligate the Department to autharize
operation of the injegtion Oor monitor wells, unless the wells

4. Regorting Requirements

a. All reports and surveys required by this permit must be
submitted concurrently to all the members of the TaC, The TAC

Florida Department of Environmental Protection
South Districe

2295 Victoria Avenue, Suite 34
Fort Myers, FIL 33901

Florigda Department of Environmental Protection

Bureau orf Orinking water and Ground Water Resources
UIC Section

2600 Blair Stone R4,
Tallahassee, FL  32399-2400

Southwest Florida Water Management District
Well Construction Permitting

2379 Broad Street

Brooksville, FL 34609-6899
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PERMITTEFE: I.D. No.: 5203P00117
Permit/cert, No.: UC08-254545
Tharlotte County Utilitieg Date of Issue: March 1, 1995
Expiration pate: March 1, 2000

SPECIFIC CONDITIOMS:

United States Environmental Protection Agency
Ground Water Management Unit

345 Courtland Street

Atlanta, Georgia 30085

United Stateg Geological Society
4710 Eisenhower Blvd,
Tampa, FIL 33614

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

(4) Description of any construction problems that develqp and
their status to include a description of what is being

required by this permit, . )
(7) Copies of the driller’s log are to be submitted with the
weekly summary,

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

€. An evaluation of all test results and geophysical logs must be
submitted with a1 test data.
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PERMITTEE: I1.D. No.: 5208P00117
Permit/Cert. Mo.: UC08=-254545
Charlotte County Utilities Date of 1ssye: March 1, 1995

Expiration Date: March 1, 2000

SPECIFIC CONDITIONS:

under Rule 62—28.330(2) and Rule 62—28.330(3), F.A.C., with.
appropriate interpretations. Mill certificates for the casing(s)
shall be included in this report. To the extent Pcssible, the

transmissivity of the injection zene and maximum capacity within

a. The Department shall require Operational testing to
€ that the

well can absorb the design and peak daily

flows that are €xpected over the next five years, prior to
granting approval for operation,

b. No effluent shall be injected into the well without written
author;zation from the Department. The letter authorizing
Operational testing with effluent shall list specifie conditionsg

for operation and monitoring during the operational testing phase
Of the project.

€. If any monitoring data indicates the movement of injection
fluids or formation fiuig into underground sources of drinking
water,

the Department shall prescribe such additional requirements

for “onstruction, corrective action (including Possible closure of
the injection well), Operation, monitoring, or reporting as are
Necessary to prevent sSuch movement. These additional requirements
shall be imposeq by modifying the permit, or py enforcement action
if the permit has been violated.

d. Prior to operational testing approval, at a minimunm the
following items mUst be submitted to and approved by the
Department ang TAC review:

(1)
2}
3)

(
(
(
(

LV -
M N

(
(
(

X4 ] @ ~J
Mt M e

Injection test data andg evaluation;

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

Background water quality data (monitor Zones) ;

Waste streanm analysis;

Surface equipment completion certified Pursuant to Rule
62—600.540(4), F.a.cC.

Draft operation and maintenance manual with energency
Procedures.
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PERMITTEE: I.D. No.: 5203r00117

Permit/cCert. No.: UC08~254545

Charlotte County Utilities Date of Issue: Mareh 1, 1995

Expiration Date: March 1, 2000

SPECIFIC CONDITIQNS:

more than 48 hours, the bermittee shal} report to the Department

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

Emergency Disposal

2. All applicable federal, state and local permits must be in

place to allow for any alternate discharges due to emergency or
Planned outage conditions.

b. Any changes in emergency disposal methods must be submitted

for Technical Advisory Committee (TAC) review and Department
approval.

Financial Resoonsibilitv

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

C. In the event that the mechanism used to demonstrate financial
responsibility should become invalid for any reason, the permittee
shall notify the Department of Environmental Protection in writing
within 14 days of such invalidation. The permittee shall, within
30 days of said notification, submit to the Department for
approval, new financial documentation in order to comply with Rule
62-28.270(9), F.A.C., and the conditions of thig permit,

pertinent regulations of any aother regulatory agency, as well as
any county, municipal, and federal regulations applicable to the
project. These regulations may include, but not limited to, those
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PERMITTEE: I.D. No.: 5208P00117
Permit/cert. No.: UC08~-254545
Charlotte County Utilities Date of Issue: March 1, 1995

Expiration Date: March 1, 2000

SPECIFIC CONDITIONS::

control measures. <This permit should not be construed to imply

compliance with the rules and regulations of other regulatory
agencies,

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

Department by calling {904)413-9911. During normal business hours,
the permittee shall call (813)332-6975

Issued this 1st day of March, 1995.

STATE OF FLORIDA DEPARTMENT
CF ENVIRONMENTAL PROTECTION

Peter J. ware
Director of
District Management

PIW/JIBM/X 1m
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Department of —
) o /’:"\ DDA
Environmenta] Protection -~

South District )
tawton Chiles 2295 Victoria Avenue, Suite 364 Yirginia 8, Wetherell
Governar Fort Myers. Florida 33901-388] Secretary

August 21, 1996

Mr. Richard E. Howell
Director of Utilities
Charlotte County Utilities
18500 Murdock Circle

Port Charlotte, FL 33948-1094

Re: Charlotte County - UTcC
East Port WRF
IW-2 Injection Well
Permit #UC08~254545
Operational Testing

Dear Mr. Howell:

uperational Testing Conditions

a. A qualified representative of the Engineer of Record must
be present for the start-up operations and the Department

must be notified in writing of the date operation began
for the subject well,

b. Only non-hazardoug secondary treated effluent generated at
the East port Water Reclamation Facility plants may be
injectead.

€. Continuous recording of water levels in the two monitor
wells shall begin at least 48 hours prior to the start of
operational testing.

€. 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

Continued . . .

“Protect, Conserve gnd Manage Florida’s Enviranment and Nc:ural Resources™

Printed on recycied paper.



Mr. Richard E. Howell
August 21, 1996

tge 2

basis. The permittee shall maintain all monitoring
equipment and shall ensure that the monitoring eguipment
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.

Test Injection Well

The specifications for the injection well is as follows:

*Casing *Tubing
Well Diameter/Depth Diameter/Depth *Total
Number {(Inches/Feet} {Inches/Feet) Depth (Ft)
Iw-2 20 Steel/2965 NA 3246

* below land surface

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 and
injection flow rate shall be recorded continucusly and reported
at the frequency indicated below. The report shall include the
following data:

Reporting
Parameters Frequency
Injection Pressure (p.s.i)
Monthly Maximum Pressure Monthly
Monthly Minimum Pressure Monthly
Monthly Average Pressure Monthly
Daily Maximum Pressure Daily
Daily Minimum Pressure Dally
Daily Average Pressure Daily
Flow Rate (g.p.m.)
Monthly Maximum Flow Rate Monthly
Monthly Minimum Flow Rate Monthly
Monthly Average Flow Rate Monthly
Daily Maximum Flow Rate Daily
Daily Average Flow Rate Daily
Total Volume Injected (gallons) Daily
Total Volume Injected (gallons) Monthly
Injected Fluid Parameters
Nitrate and Nitrite (as N) (mg/L) Monthly
Total Kjeldahl Nitrogen (mg/L) Monthly
Total Nitrogen (mg/L) Monthly



Mr., Richard E. Howell
August 21, 1996

Tage 3

g.

Specific injectivity testing shall be performed monthly while
the pumping rate to the well has been set at a predetermined
level and reported as the specific injectivity index (gallons
per minute/specific pressure}, in accordance with Rules
62-528.430(2) (¢) and -450(3)(a)7., F.A.C., and procedures
outlined in the June €, 1996, Operation & Maintenance manual.
As part of this test, the well shall be shut-in for a period of
time necessary to conduct a valid observation of pressure
fall-off. The specific injectivity test data shall be
submitted monthly along with the monitoring results of the
injection well and the monitor wells.

Monitor Wells
The specifications for the dual Zone monitor well is as
follows:
*Casing
Well Diameter/Depth *Monitoring
Number (Inches/Feet}) Interval (Ft)
MW-1 16.00 steel/1422 1422-1494 (upper monitor zone)
MW~2 6.00 FRP/2249 2249-2330 (lower monitor zone)
* below land surface
The monitor wells shall be monitored in accordance with the
frequency and parameters listed below. Pressure and/or water
level in each monitor well shall be continuously recorded and
reported as indicated below. The permittee shall submit a
Summary of the Monthly Monitoring Data developed from the
monitor well instrumentation. The report shall include the
following data:
Reporting

Parameters Fregquency

Monthly Pressure/Water Level (psi or feet NGVD)

Maximum Pressure or Water Leval Monthly

Minimum Pressure or Water Level Monthly

Average Pressure or Water Level Monthly

Daily Pressure/Water Level (psi or feet NGVD)

Maximum Pressure or Water Level Daily

Minimum Pressure or Water Level Daily

Average Pressure or Water Level Daily

Specific Conductivity (umhos/cm) *weekly

Chloride (mg/IL) *weekly

Total Dissolved Solids (mg/L) *weekly

Sulfate (mg/L) *weekly

Field Temperature (°C) *weekly

Fecal Coliform (#/100 ml) *weekly

Total Phosphorus (mg/L) *weekly

Total Nitrogen (mg/L) *weekly

Total Kjeldahl Nitrogen (mg/L) *weekly

PH (standard units) *weekly



Mr. Richard E. Howell
August 21, 1996

Tage 4

i.

Total Organic Carbon (mg/L) monthly
Sodium (mg/L) menthly
Calcium (mg/L) monthly
Magnesium (mg/L) monthly
Potassium (mg/L) monthly

* The permittee may request that these parameters be reduced to

monthly analyses after ¢ months of data.

The permittee shall submit to the Department the results of all
monitoring data collected no later than the 15th day of the
following month immediately following the end of the sampling
period. The results shall be sent to the Department of
Environmental Protection, South District Office, 2255 Victoria
Ave., Fort Myers, Florida 33901. Copies of the results shall
also be sent to the Underground Injection Control Program,
Bureau of Wastewater Facilities, Department of Environmental
Protection, 2600 Blair Stone Road, Tallahassee, FL 32399-2400.

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 62-4.090, F.A.C.) for this
construction permit has been submitted to the Department.
However, under no circumstance shall the duration of the
operational testing period exceed two years as specified in
Rule 62-528.450(3), F.a.cC.

on the wastestream from the new East Port WWTP. The sample
shall be taken within g months of startup of the new plant.

Minimum Criteria - Ammonia
Organic Nitrogen
Orthophosphate
Total Phosphorus
Total Kjeldahl Nitrogen
Chloroethane
Chlorofornm
para-Dichlorobenzene
1,2-Dichloroethylene
Anthracene
Butylbenzylphtallate
Dimethylphthallate
Naphthalene
Phenanthrene
Aldrin
Dieldrin
Dioxin
2-Chlorophenol
Phenol
2,4,6-Trichlorophenol
Conductivity
Biological Oxygen Demand
Temperature



Mr. Richard E. Howell

August
‘age S

21, 15986

Financial responsibility must be maintained in accordance with
specific condition 7 of construction permit UC08-254545.

Abnormal Events

1. In the event the permittee is temporarily unable to comply
with any of the conditions of a permit due to breakdown of
equipment, power outages, destruction by hazard of fire, wind
or by other cause, the permittee of the facility shall notify
the Department. Notification shall be made in person, by
telephone or by telegraph within 24 hours of breakdown or
malfunction to the office of the Department that issued the
permit (2295 Victoria Ave., Suite 364, Fort Myers, FL 33901,
phone 941-332-6975) .

2. A written report of any noncompliance referenced in 1. above
shall be submitted to the district office (2295 Victoria Ave.,
Suite 364, Fort Myers, FL 33901, phone 3941-332-6975) 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.

Emergency Discharge

The Department shall be notified in the event that the
emergency discharge method has been used. The permittee shall
indicate the duration of the emergency discharge and the volume
of fluid discharged to the emergency discharge location.

Certification
Reports required by this permit and applications shall contain

the proper signatories and certification language contained in
Rule 62-528.340, F.A.C. (attached).

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

permit.
Sincerely,
K,
Abdul B. Ahmadi,Ph.D.,P.E.
Water Facilities Administrator
ABA/JBM/K1lm
2losure

cc: Mark S. Pearce, ViroGroup
Joe Haberfeld, FDEP



2-528.340 Siguatories to Permit Applications and Reports for Underground Injection Control.

(1) Applications. All permit applications, except those submitted for Class IT wells (see subsection (2)
of this section), shall be signed as follows:

(a) For a corporation, by a respoasible corporate officer. For the purpose of this subsection, a
responsible corporate officer means:

L. A president, secretary, treasurer, or vice president of the corporation in charge of a principal
business function, or any other person who performs similar policy or decision making functions for the
corporation; or

2. The manager of one or more manufacturing, production, or operating facilities employing more than 250
persoas or having gross anoual sales or expeaditures exceeding $25 million (in second~quarter 1980 dollars),
if authority to sign documents has been assigned or delegated to the manager in accordance with corporate
procedures.

Note: Specific assignments or delegations of authority to responsible corporate officers idzntified in
subparagraph 1. above is not required. The Departmeat will presume that thess respoasible corporate officers
have the requisite authority to sign permit applications unless the corporation has notified the Department to
the contrary. Corporate procedures governing authority to sign permit applications may provide for assignment
or delegation to applicable corporate positions under subparagraph 2. above rather than to specific

individuals.

(b} For a partnership or sole Proprietorship, by a general partner or the proprietar, respectively; or

(c) For a municipality, state, federal, or other public agency, by either a priocipal executive officer or
"king elected official. For purposes of this subsection, a principal executive officer of a state or
seral ageacy includes the chief executive officer of the agency, or a senior executive officer having
respoasibility for the overall operations of a principal geographic unit of the agency,

(2) Reports. All reports required by permits and other information requested by the Department shall be
signed by a person described in subsection (1} of this section, or by a duly authorized representative of that
person. A person is a duly authorized representative only if:

{a) The authorization is made in writing by a person described in subsection (1) of this section;

(b) The authorization specifies either an individual or a position having responsibility for the overall
operation of the regulated facility or activity, such as the position of plant manager, operator of a well or
2 well field, superintendent, or position of equivalent responsibility. (A duly authorized representative may
thus be either a named individual or any individual occupying a named position); and

(¢) The written authorization is submitted to the Department,
(3) Changes to authorization. If an authorization under subsection (2) of this section is no longer accurate
because a different individual or position has responsibility for the overall operation of the facility, a new

representative.

(4) Certification. Any person signing a document under subsection (1) or (2) of this section shall make
the following certification; "I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaiuate the information submitted. Based on my inquiry of the person or
nersons who manage the system, or those persons directly responsible for gathering the information, the

*rrmation submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware
v there are significaat penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations. *



APPENDIX 2.1-1
EAST PORT LITHOLOGIC LOGS
1. INJECTION WELL #2 (CH-325)

2. SHALLOW PAD MONITOR WELL #1 (CH-322)
3. SHALLOW PAD MONITOR WELL #4 (CH-323

02574RGG.A13



LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
{feet bpl)
0-10 Sand, quartz, light brown, fine to medium grained, subangular ta subrounded,

poorly sorted, minar phosphate, black {N1).

10-20 Sand, quartz, colorless, coarse to medium grained, subrounded, drusy, poorly
sorted; minor phosphate grains, black (N1}, coarse to medium grained,
subrounded to subanguiar, good apparent porosity.

20-30 Sand, as above.

3046 Sand, quartz, as above; minor phosphate, as above; minor shell fragments; lime
mud, clive gray (SY 3/2), soft, fluid: low apparent porosity.

46-60 Sand, quartz, as above; minor shell fragments and phosphate grains, as above.

60-80 Sand, quartz, medium grained, subrounded, moderate sorting; clayey, alive gray

(SY 4/1); trace phosphate, black (N1), subangular; low apparent porasity.

80-80 Sand, quartz, colorless, medium grained, rounded, well sorted: clayey, olive gray
(5Y 4/1); limestone fragments, biomicrite, light brown (5YR 6/4), madium grained
shell fragments; trace phosphate, black (N1), subangular to subrounded; tow
apparent porosity.

80-100 Clay, olive gray (5Y 3/2); sandy, quartz, medium grained, rounded, well sorted:
minor shell fragments; low apparent porosity.

100-110 Clay, as above; trace phosphate, black (N1), subrounded.

110-120 Clay as above; sandy, quartz, colorless, medium to coarse grained, subrounded,
moderate sorting; trace phosphate, black (N1}, subrounded; low apparent
porosity.

120-128 Clay, olive gray (5Y 4/1); sandy, quartz, colorfess, fine to mediumn grained,

subangular to subrounded, moderately sorted; trace phosphate, black (N1),
subrounded; minor shefl fragments; low apparent porosity.

128-150 Clay, fight gray (N7): sandy, quartz, coloress, medium to coarse grained,
subangular to subrounded, poorly sorted; minor phosphate, medium to coarse
grained, subrounded, poarly sorted; sandy limestone, light gray {N7}, micritic
matrix, interbedded sand (1 0%), quartz, colorless, fine to medium grained,
angular to subrounded, poorly sorted, interbedded phosphate (5%), black (N1},
fine to coarse grained, subangular to subrounded, moderately sorted: moderate
apparent porosity.

150-1860 Clay, medium light gray (N8, drilling mud) to very light gray (N8); sandy, quartz,
smoky to colorless, fine to medium grained, subangular 1o rounded, moderately
sorted; phosphate (20%), black (N1), grain size from medium to 1 cm,
subangutar to subrounded, poorly sorted; shell fragments; low apparent porosity.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
(feet bpl)
160-180 Clay, medium gray (NS); sand, phosphate, shell fragments, and porosity as
above.
180-210 Clay, medium gray (N5), very soft, slightly cohesive, sandy, phosphatic with

minor shell fragments, as above, low apparent porosity.

210-220 Mar: Limestone, very light gray (N8), sandy, phosphatic, micritic matrix,
mederately soft; lime mud, very light gray (Ng) to light olive gray (5Y 6/1), soft,
fluid, sangy, phosphatic; minor phosphate nodules; low apparent porosity.

220-230 Marl, as abovs, increased limestone, limestone increasingly sandy.

230-240 Clay, light olive gray (5Y 6/1), highly phosphatic, moderately sandy, soft, slightly
cohesive, low apparent porosity.

240-250 Sandstone, light olive gray (Y 6/1), fine grained, highly phosphatic, carbonate
matrix, maderately soft and friable; lime mud, light olive gray (5Y 6/1), sandy
(very fine grained sand), silty, fluid; low apparent porosity.

250-260 Limestone, light olive gray to very pale orange {10YR 8/2), dolomitic, sandy,
moderately hard but friable, very abundant (5%} black rmedium-grained
phosphate, trace of fine-grained clear to milky quanz, moderate intergranutar
porosity; and minor dolomite, pinkish gray (SYR 8/1), hard, low porosity.

260-265 Dolomitic limestone, as above, but grading to medium gray (N5) calor,

265-270 Dolasilt, medium light gray (N6}, soft, sandy, very abundant (4%) black fine-
grained phosphate, trace of very fine-grained quartz, low porosity.

270-285 Clay, medium light gray (N6); abundant phosphate, black (N1}, fine to medium
grained, trace coarse grained; trace sand, quartz, colorless, fine grained,
subrounded; fow porosity.

285-290 Limestone, light gray {N7}, micrite, trace shell fragments, nonfriable, mediumn
grained phosphate (5%): minor amount of clay, medium light gray {N6}; trace fine
grained quartz, colodess, subrounded; low porosity.

280-300 Limestone as above; and clay, very light gray (N8) to white (N3); accessory
minerals and porosity as above.

300-310 Limestone, light gray {N7) sparite, micritic matrix, sandy, phosphatic, moderately
soft; and lime mud, light gray (N7}, sandy, silty, phasphatic, low apparent
porosity, trace vuggy porosity.

310-340 Limestone, as above, limestone component harder, decreased phosphate
content.
340-360 Limestone, very tight gray (N8) micrite, sandy, phosphatic, soft, friable: and lime

mud, very light gray, silty, phosphatic, low apparent porosity.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
{feet bpl)
360-370 Limestone, yellowish gray (8Y 7/2) micrite and biomicrite, moderately hard,

phosphatic, minor quartz sand, moderate moldic porasity.

370-380 Limestone, pale yellowish brown (10YR 6/2) micrite, moderately hard,
phosphatic, tossiliferous, low to maoderate porosity; common marl, pinkish gray,
soft, low porosity: and minor quartz sandstone, phosphatic, medium to coarse

380-390 Limestone, yellowish gray (5Y 7/2) micrite, hard, dolomitic, phosphatic, _
fossiliferous, and pale yellowish brown sparite, firm but friable, dolomitic, trace of
quartz sand, moderate intergranular porosity; and marl, yellowish gray, soft,
phosphatic, low porosity.

390-393 Limestone, as above.

393-404 Marl, yellowish gray (5Y 7/2), soft, phosphatic, low porosity; and limestone
(40%), as above.

404-406 Limestone, yellowish gray (5Y 7/2) micrite, maoderately hard, dolornitie,
phosphatic, calcarenitic in part, moderate to low porosity.

406-410 Marl, yellowish gray (5Y 7/2}, soft, very abundant phosphate to granule size,
€ommon fine ta very fine grained clear quartz, low porosity; limestone {30%)},
yellowish gray micrite, dolomitic, phosphatic, low porosity.

410-420 Marl, yellowish gray (5Y 7/2) to light olive gray (8Y 6/1), soft dolosilt, low
porosity: and minor interbedded limestone (20%), yellowish gray micrite,
dolomitic, phosphatic, low porasity.

420-430 Dalosilt, light ofive gray {5Y 6/1), soft, trace of phosphate, low porosity.

430-440 Dolosilt, light ofive gray (5 Y 6/1) to medium light gray (N6), soift, clayey, very
abundant fine to medium grained phosphate (8%), and abundant very fine
grained clear quartz (5%), low porosity.

440-450 Dolosilt, as above.
450454 Dolosilt, as above.
454-480 Limestone, yellowish gray (SY 7/2) to mediurmn light gray (N6} micrite, hard,

dolomitic, phosphatic, fossiliferous, minor moldic porosity; and comman to
abundant phosphate nodules, some well raunded.

460-463 Marl, yellowish gray (SY 7/2) to light gray (N7}, soft, phesphatic, low porosity.

463-470 Limestone, yellowish gray (5Y 7/2) to medium light gray (N6) micrite, hard,
dolomitic, phasphatic, fossiliferous, moderate porosity,

470-480 Limestone, as above.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
(feet bpl)
480-483 Limestone, yellowish gray (5Y 7/2) micrite, moderaltely soft, silty, phosphatic,

moderate intergranular porosity,

483-490 Limestone, very pale orange (10 YR 8/2) 1o very light gray (N8), micritic,
. fossiliferous, maderately indurated, comman lime mud, moderate intergrannular
porosity, low to moderate apparent permeability.

430-500 Limestone, yellowish gray (SY 8/1), micritic, fossiliferous, finely to medium
phosphatic, minor shel fragments, trace lime mud, mederately indurated,
moderate intergranular porosity, moderate apparent permeability,

500-510 Limestone, very pale orange (10 YR 8/2) to light gray (N7), biomicritic finely
phosphatic, common shell, moderately indurated, poor to moderate intergranular
porosity, poor to moderate apparent permeability.

510-520 Limestone, as above, trace lime mud.

520-530 Limestane, yellowish gray (5Y 7/2) to very light gray (N8), bio micrite, minar
calcite spar, fossiliferous, moderate to good intergranular and meldic porosity,
moderate to good apparent permeability.

530-540 Limestone, as above.

540-550 Sandstone, yellowish gray (5Y 8/1), fine to medium quaitz and fine phosphate
grains in a calcareous matrix, minor shell, minor lime mud, mederately indurated,
low to moderate apparent permeability,

550-560 Sandstone, as above, lime mud more abundant.

560-570 Dolomitic limestone, pale yellowish brown (t0YR 6/2), biomicritic, fossiliferous,
moderate moldic porosity, moderate apparent permeability.

570-580 Dolomitic limestone as above (60%), sandstone as in 550-560 interval {40%).

580-590 Sandstene, yellowish gray (5Y 8/1), fine to medium quartz and fine phosphate
grains, abundant lime mud, minor shell, low apparent permeability.

590-600 Sandstone as above, shell fraction more abundant.

600-610 Sandy lime mud, yetlowish gray (SY 8/1), fine quartz and phasphate grains,
minor shell, low apparent permeability,

610-620 Sandy lime mud as above (70%), sandstone, yellowish gray (5Y 8/1) (30%).

620-830 Sandy time mud as above {60%), sandstone as above (20%), limestone, very pale

orange {10YR 8/2), moderately indurated, comman shell, low to moderate
apparent permeability (20%).

630-640 Lime mud, as abaove.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
{feet bpl)
640-650 Lime mud, as above.
650-660 Sandy lime mud, very light grey (N8), limestone very pale orange (10 YR 8/2),

moderate induration, moldic porosity, common shell, fine quartz and phosphate
grains, low apparent permeability.

660-670 Limestone, very light gray (N8), biomicritic, moderate induration, moderate
interparticle porosity, moderate apparent permeability, abundant lime mud,
commorn fine phosphate grains.

670-680 Limestane, yellowish gray (SY 8/1), biomicritic, moderate induration, moderate
interparticle porosity , moderate apparent permeability, abundant lime mud,
comman fine phosphate grains.

680-690 Limestone, as above.

850-710 Clay, medium gray, {N 4), cohesive, lime mud very light gray (N 8), poor parosity
and apparent permeability, sparse sandstone with interbedded fing phosphate
grains.

710-720 Limestone light alive gray {5Y 6/1), micritic, interbedded with yelfowish gray (5Y

8/1), biomicritic limestane, maderate porosity and moderate apparent
permeability, moderate medium grained phosphate grains, trace very light gray

lime mud.
720-730 Limestone, as above,
730-740 Limestone, yellowish gray (5Y 8/1), biomicrite, good interparticle and moldic

porosity, goad apparent permeability, trace fine phosphate grains and lime mud.

740-750 Marl, very fight gray (N8) lime mud, soft, low porosity, and limestone (40%),
yellowish gray (5Y 8/1) biomicrite, hard, calcarenitic texture, good porosity.

750-760 Limestone, pinkish gray (5YR 8/1) biomicrite, moderately soft, calcarenitic,
excellent intergranular porosity, interbedded with medium light gray(N8) micrite,
moderately hard, phosphatic, moderate to low porosity; and trace of lime mud,
as above,

760-770 Limestone, pinkish gray (5YR 8/1) to very pale orange (10 YR 8/2) biomicrite to
sparite, moderately hard, calcarenitic, trace of very fine grained quartz, good
intergranular porasity.

770-780 Limestane, very pale orange (10 YR 8/2) biomicrite, hard, geod moldic porosity.
780-790 Limestone, pinkish gray (5YR 8/1) biomicrite, hard, moderate to good porosity.
790-800 Limestone, pinkish gray (SYR 8/1) to very pale orange (10 YR 8/2) biomicrite to

sparite, moderataly hard, calcarenitic, good intergranular porosity.




LITHOLOGIC LOG FOR INJECTION WELL #2 {CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description

{feet bpi)

800-810 Mar, very pale orange {10 YR 8/2) lime mud, soft, low porosity, and limestona
(40%), yellowish gray {SY 8/1) biomicrite, maoderately hard, moderate porosity,

810-813 Mar, as above.

813-820 Limestone, very pale orange (10 YR 8/2) micrite to biomicrite, moderately soft
and friable, marley in part, moderate to good intergranular porosity,

820-830 Limestone, as above.

830-840 Limestone, pinkish gray (SYR 8/1) biomicrite, moderately hard, good maldic and
intergranutar porosity.

840-850 Limestone, very pale arange (10 YR 8/2}, pelmicrite to sparite, moderately
hard, fossiliferoys, calcarenitic, good porosity.

850-860 Limestone, as above.

860-870 Limestone, very pale orange biopelmicrite, moderately hard, calcarenitic texture,
maderate to good interparticle porosity.

870-880 Limestone, very pale orange biopelmicrite, moderately hard, calcarenitic, good
interparticle porosity.

880-888 Limestone, as above.

888-895 Marl, yellowish gray (5Y 8/1), lime mud, soft, low porosity with interbedded
limestone.

895-898 Dalomite, pale yellowish orange (10 YR 8/2), hard, low apparent permeability.

898-804 Clay, olive gray (5Y 4/1), soft, low permeability, grading to light olive gray (5Y
6/1) with depth, soft, calcareous, low permeability.

904-910 Lime mud, very pale orange (10YR 8/2), soft, minor fossiliferaus limestone, minor
sucrosic dolomite, low apparent permeability.

910-92¢ Lirme rmud, very pale orange (10YR 8/2), moderately stiff, common sucrosic
dolomite, minor limestone, low apparent porosity.

920-930 Lime mud, very pale orange (10YR 8/2), soft, common sucrosic dolomite, minor
limestone, trace dolosilt, low apparent permeability.

930-940 Limestone, very pale orange (10YR 8/2), moderately indurated, biomicritic, minor
calcite spar, minor calcarecus dolomite, minor lime mud, moderate interparticle
porosity, moderate apparent permeability.

940-950 Lime mud, very pale orange (10YR 8/2),soft, comman limestone as above,

common cryptacrystalline olive gray (5Y 6/1) dolomite, minar dolosilt low
apparent permeability.




LITHOLOG!IC LOG FOR INJECTION WELL #2 {CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description

(feet bpl)

950-960 Limestone, very pale orange (10YR 8/2), moderately well indurated, arenitic, trace
olive gray dolomite, moderate interparticle porosity, low to moderata apparent
permeability.

960-970 Limestone, as above.,

970-980 Limestone, as above.

980-990 Limestone, as above.

$90-1000 Limestone, as abave, slightly less indurated.

1000-1010 Limestone, yellowish gray (8Y 7/2),moderately well indurated, arenitic, minor
dolomite, moderate interparticle and moldic porosity, moderate apparent
permeability.

1010-1020 Limestone, as above, increased moldic porosity, good apparent permeability.

1020-1030 Limestone, as above,

1030-1040 Limestone, yellowish gray (5Y 7/2), arenitic, fossiliferous, moderately indurated,

trace dolomite, moderate interparticle porosity, moderate apparent permeability.

1040-1050 Limestone, yellowish gray (5Y 7/2) to light gray {NB), sparry, arenitic,
fossiliterous, forams, poorly to moderately indurated, moderate interparticle .
porosity, moderate apparent permeability.

1050-1060 Limestone, yellowish gray (5Y 8/1), sparry, arenitic, fossiliferous, poorly to
moderately indurated, moderate interparticle porosity, moderate apparent
permeability.

1060-1070 Limestone, as above, less indurated.

1070-1080 Limestone, as above.

1080-1090 Limestone |, as above.

1090-1100 Limestone, yellowish gray {5Y 8/1), calcite spars, fossiliferous, moderate

induration, moderate interparticle perosity, and apparent permeability, trace
dolosilt and fine phosphate grains,

1100-1110 Limestone, as above, interbedded with sucrosic dolomite, dark yellowish brown
(10YR 4/2), poor intercrystalling porosity, moderate apparent permeability.

1110-1120 Dolomite, dark yellowish brown (10YR 4/2), moderate induration, poor
intercrystalline porosity and permeability.

1120-1130 Limestene, very pale orange {10YR 8/2) sparry, sucrosic, indurated, poor
porosity and apparent permeability, trace very fine phosphate grains.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
(feet bpl)
1130-1140 Limestone, as above.
1140-1150 Limestone, as above.
1150-1180 Limestone, moderate yellowish brown (10YR 5/4), sparry, sucrosic, indurated, fair

intercrystalline porosity, moderate apparent permeability, trace lime mud and fine
phosphate grains.

1160-1170 Limestane, moderate yellowish brown {10YR 5/4}. to very pale orange (10YR
8/2) sparry, indurated, fair intercrystalline porosity, moderate apparent
permeability.

1170-1180 Limestone, very pale orange (10YR 8/2) sparry, sucrosic, indurated, fair

intercrystalline porosity, moderate apparent permeability.

1180-1190 Limestone, yellowish gray (5Y 8/1) sparry, sucrosic, poor induration, fair
intercrystalline porosity, moderate apparant permeability.

1190-1200 Limestone, yellowish gray (SY 8/1) sparry, sucrosic, poor induration, fair
intercrystailine porosity, moderate apparent permeability, trace brownish gray
(SYR 4/1) dolosilt.

1200-1210 - | Limestone, as above, trace brownish gray (5YR 4/1) dolosilt.

1210-1220 Limestone, very pale orange (10YR 8/2), biosparite, numerous fossils {forams),
poor induration, fair to good interparticle porosity, good apparent permeability.

1220-1230 Limestone, very pale orange (10YR 8/2), biosparite, numercus fossils {forams),
poor induration, fair to good interparticle porosity, good apparent permeability,
trace light gray (N7), clay, moderately hard.

1230-1240 Limestone, very pale orange (10YR 8/2), biosparite, numerous fossils (forams),
poor induration, fair to good interparticle porosity, good apparent permeability,
minor light gray (N7), clay, moderately hard.

1240-1250 Limestone, very pale orange (10YR 8/2), biosparite, numerous fossils {forams),
poor induration, fair to good interparticle porasity, good apparent permeability,
minor light gray (N7), clay, moderately hard.

1250-1260 Limestone, very pale orange (10YR 8/2), biosparite, numerous fossits (forams),
poor induration, fair to good interparticle poraosity, good apparent permeability,
minor light gray (N7), clay, moderately hard.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
(feet bpl)
1260-1270 Limestone, very pale orange (10YR 8/2), biosparite, numerous fossils {forams),

poor induratian, fair to good interparticle porosity, good apparent permeability,
minor light gray (N7), clay, moderately hard.

1270-1280 Limestone, grayish orange (10YR 7/4), sparry, sucraosic, poor induration, fair
intercrystalline porosity, moderate apparent permeability, abundant fossils
(forams), minor light gray (N7}, clay, moderately soft.

1280-1290 Limestone, grayish orange (10YR 7/4), sparry, sucrosic, poor induration, fair
intercrystalline porosity, moderate apparent permeability, abundant fossils
(forams), minor light gray (N7), clay, moderately soft.

1290-1300 Limestone, grayish orange {10YR 7/4), sparry, sucrosic, poor induration, fair
intercrystalling porosity, moderate apparent permeability, abundant fossils
(forams), minor light gray (N7), clay, moderately soft.

1300-1310 Limestone, grayish orange (10YR 7/4), sparry, sucrosic, poor to fair induration,
fair intercrystaliine porosity and apparent permeability, abundant fossils (forams),
trace light gray (N7), clay, soft.

1310-1320 Limestone, grayish orange (10YR 7/4), sparry, sucrosic, paor to fair induratian,
fair intercrystalline porosity and apparent permeability, abundant fossils (forams}),
trace light gray (N7), clay, soft.

1320-1330 Qolomite, moderate to pale yeilowish brown (10YR 5/4 - 6/2), moderately hard
but slightly friable, good to excellent interparticle porosity.

1330-1340 Dolomite, moderate to pale yellowish brown {10YR 5/4 - 6/2}, moderately hard
but slightly friable, good to excellent interparticle porosity.

1340-1350 Dolomite, as above.
1350-1360 Dolomite, as above,
1360-1370 Dolomite, as above, with interbedded limestone {40%). white to pale yellowish

orange (10YR 8/2) biopelmicrite, moderately hard, good to excellent moldic and
intergranular porosity.

1370-1380 Dolomite and interbedded limestone {30%), as ahove.

1380-1400 Dolomite, dark to pale yellowish brown (10YR 4-6/2), hard, sucrosic, calcareous
in part, moderata interparticle porosity. Interval included several voids ranging
from 1 - 5 feet thick {driller).




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTIUITIES EAST PORT WRF

Depth Sample Description
(feet bpi)
1400-1410 Dolomite, dark yellowish brown {10YR 4/2), hard, sucrosic, minor limestone, very

pale orange (10YR 8/2}, biosparite, low to moderate interparticle porosity,
moderate apparent permeability.

1410-1420 Oolomite, dark yellowish brown {(10YR 4/2), hard, sucrosic, trace limestone,
mederate interparticle porasity, moderate apparent permeability.
1420-1430 Dolomite, as above.

1430-1440 Dolomite, moderate yellowish brown (10YR 5/4) to dark yellowish brown (10YR
4/2), hard, moderate interparticle and moldic porosity, moderate apparent

permeability,

1440-1450 Dolomite, dark yellowish brown (10YR 4/2), hard, sucrosic, trace limestone,
moderate interparticle porosity, moderate apparent permeability.

1450-1460 Dolomite, as abave.

1460-1470 Dolomite, as above.

1470-1480 Dolomite, dark yellowish brown (10YR 4/2), indurated, sucrosic, trace limestone,

moderate interparticle and vug porosity, moderate apparent permeability.

1480-1490 Dolomite, dark yellowish brown (10YR 4/2}, indurated, sucrosic, moderate
interparticle and vug porosity, moderate apparent permeability,

1490-1500 Dolomite, dark yellowish brown (10YR 4/2), indurated, sucrosic, moderate
interparticle and vug porosity, moderate apparent permeability,

1500-1510 Dolomite, dark yellowish brown (10YR 4/2), indurated, sucrosic, poor interparticie
porosity and apparent permeability.

1510-1520 Dolomite, moderate to dark yellowish brown (10 YR 5/4) to (10YR 4/2), moderate
induration, sucrosic, moderate interparticle and vug perosity and apparent
permeability.

1520-1530 Dolomite, dark yellowish brown {(10YR 4/2), moderate induration, sucrosic, trace

micritic limestone, good interparticle and vug porosity and apparent permeability.

1530-1540 Limestone, intermixed dolomitic dark yellowish brawn (10 YR 4/2) and micritic,
pale yellowish brown, (10 YR 6/2), sucrosic, fair interparticle porosity, poor
apparent permeability.

1540-1550 Limestone, intermixed dolomitic dark yellowish brown (10 YR 4/2) and micritic,
pale yellowish brown, {10 YR 6/2), sucrosic, moderate to good interparticle
porosity and apparent permeability.

1550-1560 Dolomite, moderate yellowish brown (10 YR 5/4}, moderate induration, sucrosic,
macderate interparticle and vug porosity and apparent permeability.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description

(feet bpi)

1560-1570 Dolomite, moderate yellowish brown (10 YR 5/4), moderate induration, sucrosic,
moderate interparticle and vug porosity and apparent permeability.

1570-1575 Dolomite. as above.

1575-1580 Dolomite, mederate yellowish brown (10YR 4/2}, moderately indurated, highly
SUCrosic, trace limestone fragments, moderate ta good interparticle porasity,
moderate apparent permeability.

1580-1590 Dolomite, as ahove.

1580-1600 Dolomite, dark yellowish brown (10YR 4/2) to brownish btack {5YR 2/1),
moderately well indurated, sucrosic, moderate to good interparticle porosity,
maderate apparent permeability, minor interbedded line stone, very pale orange
(10YR 8/2), biosparite, moderately indurated, good interparticle porosity, good
apparent permeability.

1600-1610 Dolomite, as above, trace limestone as above.

1610-1620 Dolomite, dark yellowish brown (10YR 4/2), moderate to well indurated, sucrosic,
moderate to good interparticle porosity, moderate apparent permaability.

1620-1625 Dolomite, as above,

1625-1630 Dolemite, dark to dusky yellowish brown, (10YR 4-2/2), hard, sucrosic, abundant
carbenaceous layering, goad to excellent intercrystailing porosity; and dalomitic
limestane, pale yellow brown {(10YR 6/2), hard, dense, recrystallized
biopelsparite, low porosity.

1630-1635 Dolomite, moderate to dark yellowish brown (t0YR 5/4-4/2), hard, dense, finely
crystalline, carbonaceous in part, low overall parosity with minor yuggy porosity,

1635-1640 Dolomite, pale to moderate yellowish brown (10YR 6/2-5/4), hard, dense,
microcrystailine to sucrosic, minor carbonaceous streaks, low porosity with minor
vuggy intercrystalline porosity.

1640-1645 Dotomite, pale yellow brown (10YR 6/2), hard, dense, very finely crysialline. low
porasity.

1645-1650 Dolomite as above: minor lignite.

1650-1660 Dolomite, as above.

1660-1670 Dolomite, dusky brown (SYR 2/2) to dark yellowish brown (10YR 4/2), very fine
microcrystalline, minor vugular porosity, low apparent permeability; minor quartz,
fine to medium grained, subrounded to subangutar: minor lignite.

1670-1680 Dolomite, as above: and limestone, yellowish gray (5Y 8/1), calcarenitic texture,

minor vugular porosity, low apparent permeability; minor lime mud: minor lignite,




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF
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1680-1690 Oolomite and limestone, as above.

16901700 Colomite, dusky brown (S8YR 2/2) to dark yellowish brown (10YR 4/2), very finely
crystaliine, slightly friable, low apparent porosity and permeability; limestone, very
light gray (N8), micrite: and minor lignite.

1700-1710 Doiomite, dark yellowish brown (10YR 4/2) to dusky brown (5YR 2/2),

1710-1720 Dolomite, dark yellowish brown (10YR 1/2) to moderate yellowish brown (10YR
5/4), finely crystalling, low apparent porosity and permeability; limestone, pale
yellowish brown (10YR 6/2), micritic; and minar interbedded lignite.

1720-1730 Dalomite, as above.
1730-1740 Dalomite, as atbove,
1740-1750 Dolomite, as above.

1750-1760 Dolomite, dusky yellowish brown {10YR 2/2) to dark yellowish brown (10YR 4/2),
sucrosic, fow to moderate apparent porosity and permeability; and interbedded
lignite.

1760-1770 Dolomite, dark yel!bwish brown (10YR 4/2) to moderate yellowish brown (10YR
5/4), finely crystaltine, low apparent porosity and permeability; limestone, pale
yellowish brown (10YR6/2), micritic; and minor interbedded lignite.

1770-1780 Dolomite, dusky yellowish brown {10YR 2/2) to olive gray (5Y 3/2), finely
crystailine, calcareous, low apparent porosity and permeability.

1780-1790 Dolomite, pale yellowish brown (10YR 6/2) to dusky brown (SYR 2/2), medium to
very finely crystallineg, common moldic porosity, low overall porosity, poor
apparent permeability; minor limestone, very light gray (N8); and minor black
(N1} lignite.

1790-1800 Dolomite, pale yellowish brown (10YR 86/2) ta dusky brown (5YR 2/2), very finely
crystalline, poor parosity and permeability; limestone, very light gray (N8); and
minor black (N1) lignite.

1800-1810 Dolomite, pale yellowish brown (10YR 6/2) to dusky yellawish brown {10YR 2/2),
very finely crystalline; minor lignite, black {N7). Poor apparent porosity and
permeability,

1810-1820 Dolomite, as above.
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1820-1830 Dolomite, paie yellowish brown (10YR 6/2) to dusky yellowish brown (10YR 2/2),
sucrosic to very fine crystalline, minar vugular porosity, poor apparent porosity;
minor lignite.

1830-1840 Dolomite, as above.

1840-1850 Dolomite, as above.

1850-1860 Dolomite, dark yellowish brown {10YR 4/2) to dusky yellowish brown (10YR 2/2),
very fine crystalline, hard, fractured, minor lignite, very low apparent porosity and
permeability.

1860-1870 Dolomite, as ahove.

1970-1880 Daotornite, as above.

1880-1890 Daiomite, as above.

1890-1800 Dolomite, dark yellowish brown (10 YR 4/2), medium to very finely crystalline,
common vuggy porosity, low apparent permeability, increased lignite content:
trace of limestone.

1500-1910 Bolomite, as above.

1910-1920 Dolomite, as abave.

15920-1930 Dolomite, dark yellowish brown (10YR 4/2) to dusky yellowish brown (10YR 2/2),
coarse ta finely crystalline, channeled to vuggy porosity, common lignite, black
{NS).

1830-1940 Delomite, dusky yellowish brown (10YR 2/2) to dark yellowish brown (10YR 4/2),
coarse to finely crystalline, vuggy porosity; and commaon lignite, as above.

1940-1950 Dolomite, as above.

1950-1960 Bolomite, moderate to dark yellowish brown (10YR 5-4/4), finely to coarsely
Crystalline, minor vuggy porosity, low apparent permeability; minor calcite; lignite,
black (N1).

1960-1970 Dolomite, as ahove,

1970-1880 Dolomite, as above.

1980-1690 Dalornite, as abova.

1980-2000 Dolomite, as above, and yellowish gray (5Y 8/1) dolamite, finely crystalline, hard

and dense, very minor vuggy porosity, low apparent permeability; minar lignite,
black (N1).
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{teet bph

2000-2010 Dolomite, moderate yellowish brown (10YR 5/4) 1o dark yeliowish brown (10YR
4/2), hard and dense, medium to finely crystalline, very minor vuggy porosity,
Poor apparent permeability; and minor lignite.

2010-2020 Dolomite, dark yellowish brown (10 YR 4/2) to pale yellowish brown (10 YR 6/2),
hard and dense, low apparent porosity and permeability; and minor lignite.

2020-2030 Dolomite, dark yellowish trown {10 YR 4/2), hard, microcrystalline, minor vugqy
porosity, poor apparent permeability; trace of lignita.

2030-2040 Dolomite, dusky brown to dusky yellowish brown {5-10 YR 2/2) and dark
yellowish brown (10 YR 4/2), vuggy porasity, microcrystailine: and minor very
Pale orange {10 YR 8/2) limestone.

2040-2045 Dalomite, as above.

2045-2055 See core #1 summary.

2055-2060 Dolomite, dusky to {10 YR 2/2) to dark yellowish brown (10 YR 4/2) finely
crystalline, hard, low intercrystalline porosity, trace of vug porosity, low apparent
permeability; trace of lignite, black (N 1),

2060-2070 Dolomite, dark yellowish brown {10 YR 4/2), sucrosic to micracrystalline,
moderate induration, moderate vug porosity, good apparent permeaability.

2070-2080 Dolomite. dark yellowish brown (10 YR 4/2), sucrosic, microcrystalline, moderate
induration, moderate vug porosity, good apparent permeability,

2080-2090 Dolomite, dusky to (10 YR 2/2) to dark yellowish brown (10 YR 4/2),
microcrystalline, moderate induration, poor intercrystalline porasity, low apparent
permeability, with minor very pale orange {10 YR 8/2) micritic limestone,

2090-2100 Dolomite, dusky yellowish brown (10 YR 2/2), medium crystalline, poor
induration, good intercrystalline porosity and apparent permeability,

2100-2110 Limestone, yellowish gray (5 Y 8/1), biopelmicrite, fossiliferous, poor to moderate
induration, moderate intergranular porasity and apparent permeability, minor
dusky yellowish brown (10 YR 4/2) dolomite; and trace of lignite.

2110-2120 Limestone, as abova.
2120-2130 Limestone, as above.
2130-2140 Limestore, yellowish gray (5 Y 8/1), biopelmicrite, fossiliferous, poor to moderate

induration, moderate permeability, trace dusky yellowish brown (10 YR 4/2)
dolomite, lignite, black (N 1) and light gray (N 8} lime mud.
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214Q3-2150 Limestone, pale yellowish brown (10YR 6/2), biosparite, dolomitic, paor to
moderate induration, moderate intergranular porasity, and minor dark yellowish
brown (10 YR 4/2) sucrosic dolomite.

2150-2160 Limestane, as above.

2160-2170 Limestane, pale yellowish brown (10YR 6/2) to dusky yellowish brown (10YR
2/2), dolomitic, moderately firm, friable in part, calcaranetic texture, common
flignite, fow to moderate intergranutar porosity.

2170-2180 Limestone, as above.

2180-2190 Dclomite, dusky yellowish brawn (10 YR 2/2} fine to medium grained, moderate
induration, moderate intercrystalline porasity and apparent permeability, with
minor limestone as above.

2150-2200 Limestone, very pale orange (10 YR 4/2), biopelmicrite, peor to moderate
induration, moderate intergranular porasity, minor dolomite as above, trace of
light gray (N8) lime mud.

2200-2210 Limestone, very pale orange (10 YR 4/2), biopelmicrite, moderate induration,
slightly friable, moderate intergranular porosity, minor dolomite as above.

2210-2220 Limestone, very pale crange (10 YR 4/2), biopelmicrite, moderate induration,
slightly friable, moderate intergranutar porosity, minor dolomite as above.

2220-2230 Limestone, as above.

2230-2240 Limestone, very pale orange (10 YR 4/2), biopelmitritic, poor to moderate
induration, moederate to good intercrystalline porasity, slightly friable, moderate
apparent permeability, minor dolomite as above, and trace dusky yellow brawn
(10 YR 2/2) dolosilt.

2240-225Q Limestane, very pale orange (10 YR 4/2), biosparite, fossiliferous, moderate
induration, moderate to goed intergranutar porasity, slightly friable, moderate
apparent permeability, minor dolomite ag above, trace dusky yellow brown (10
YR 2/2) lime mud.

2250-2260 Dolomite, pale yeliowish brown (10 YR 6/2), medium to finely crystalline, sucrosic
texture, moderately hard, good intercrystaliine and vug porosity.

2260-2270 Dolomite, pale (10 YR 4/2) to dark yellow brown (10YR 6/2}, hard, micro to
medium crystalline, common vug porosity, low to moderate apparent
permeability.

2270-2280 Limestone, very pale crange (10 YR 4/2), biomicrite, calcarenitic texture,

moderately hard, moderate intergranular porosity, friable, moderate apparent
permeability, minor pale yellowish brown {10 YR 6/2) dolomite, trace of lignite,
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2280-2290 Limestone, very pale orange (10 YR 4/2), biopelsparite ta micrite, moderately
hard, slightly friable, calcarenitic, moderate to good intergranular porosity,
moderate to good apparent permeability.

2250-2300 Dolomite, dark (10 YR 4/2} to dusky yellow brown (10YR 6/2), hardg, finely
Crystalline , minor vug porosity, low intercrystalline porosity, low apparent
permeability, and limestane {20%), as above,

2300- 2317 Lignite, brownish black (SYR 2/1), firm, fissile, with dark yellowish brown (10YR
4/2) micritic carbonata laminations; and Limestone, very pale yellowish brown
{10YR 7/2} micrite (See core #2 Summary).

2317- 2320 Colomite, pale (10 YR 4/2) 1o dark yellow brown (10YR 6/2), indurated fine to
micro crystalline,moderate intercrystalline porosity and apparent permeability,
minor lignite, black (N 1.

2320-2330 Limestone, pale yellowish brown (10YR 6/2) to dusky vellowish brown (10 YR
2/2), moderate induration, moderate intergranular porosity and apparent
permeability, common lignite, black (N 10).

2330-2340 Limestone, very pale orange (10 YR 4/2), to pale yellow brown (10 YR 7/2),
Diopeisparitic, abundant forams, poor to maderate induration, maderate to good
intergranutar porosity, moderate to good apparent Permeability, trace lignite,
black {N 1).

2340-2350 Limestone, very pale orange (10 YR 4/2), biopelsparitic, poor to moderate
induration, moderate to good intergranular parasity, moderate to good apparent
permeability, minar, fignite, black (N 1).

2350-2360 Limestone, very pale orange (10 YR 4/2), biopelsparitic, poor to moderate
induration, moderate to good intergranular porosity, moderate to good apparent
permeability, minor, lignite, black (N 1),

2360-2370 Limestone, very pate orange (10 YR 4/2), biopelsparitic, poor to moderate
induration, moderate to good intergranular porosity, moderate to good apparent
permeability, minar, lignite, black {N 1).

2370-2380 Limestone, very pale orange {10 YR 4/2), biopelsparitic, peor to moderate
induration, moderate to good intergranular porasity, moderate to good apparent
permeability, common, lignite, black (N 1).

2380-2390 Limestone, very pale orange (10 YR 4/2), biopelsparitic, poor to moderate
induration, moderate to good intergranular porosity, moderate to good apparent
permeability, minor, lignite, black (N 1).

2390-2400 Limestone, very pale orange (10 YR 4/2}, biopelsparitic, poor to moderate
induration, moderate to goed intergranular porosity, moderate to good apparent
permeability, minor, lignite, black (N 1),
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2400-2410

Limestone, very pale orange (10 YR 4/2), biopelsparitic, poor to moderate
induration, moderate to good intergranular porasity, moderate to good apparent
permeability, abundant, biack {N 1).

2410-2420

Limestone, very pale orange (10 YR 4/2), biopelsparitic, moderate induration,
moderate intergranular parosity, moderate apparent permeability,
commoen,lignite, black (N 1),

2420-2430

Dolomite, dark yellow brown (10YR 6/2), indurated, micro to moderate crystalline,
sucrosic, low intercrystalline porosity and apparent permeability, slight vugs, trace
lignite, black (N 1).

2430-2440

Dolomite, pale yellow brown (10YR 6/2), indurated, fine to medium crystaltine,
sucrosic, low intercrystailing peorosity and apparent permeability, common lignite,
black (N 1), limestone, very pale orange (10 YR 8/2), calcarenitic.

2440-2450

Limestone, very pale orange (10 YR 4/2), moderate induration, calcarenitic,
moderate intergranular porosity, moderate apparent permeability,
abundant,lignite, black {N 1), trace pale yeilow brown (10 YR 6/2) dolomite.

2450-2460

Limestone, very pale orange (10 YR 4/2), biopelmicrite, friable, low to moderate
induration, calcarenitic, moderate intergranular porosity, moderate apparent
permeability, minor lignite, black (N 1). trace pale yellow brown (10 YR 6/2)
dolomite.

2480-2470

Limestone, very pale orange (10 YR 4/2), to grayish orange (10 YR 7/4),
calcarenitic to biopelsparitic, low to maderate induration, moderate intergranular
porosity, moderate apparent permeability, minor lignite, black (N 1).

2470-2480

Dolomite, pale yellow brown (10YR 6/2), indurated, finely crystaliine, sucrosic,
low intercrystalline porosity and apparent permeability, comman limestone,very
pale orange (10 YR 4/2), to grayish orange (10 YR 7/4), calcarenitic to
biopelsparitic.

2480-2490

Dolomite, pale yellow brown (10YR 6/2), indurated, fine to medium crystalline,
sucrosic, low to moderate intercrystalline porosity and apparent permeability,
comman limestone,very pale orange {10 YR 4/2), to grayish orange (10 YR 7/4),
calcarenttic to biopelsparitic.

2490-2500

Limestone, very pale orange {10 YR 4/2), biopelsparitic, low to hard induration,
moderate intergranular porosity, moderate apparent permeability, minor lignite,
black (N 1), trace dolomite, pale yellow brown (10RY 6/2).

2500-2510

Limestone, very pale orange (10 YR 4/2}, to white (N 9), biopelsparitic, low to
hard induration, moderate intergranular porasity, moderate apparent
permeability, minor lignite, black (N 1), trace dolomite, pale yellow brown {10RY

6/2).
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2510-2520 Limestone, very pale orange (10 YR 4/2), biopelsparitic, low to hard induration,
moderate intergranular porosity, moderate apparent permeability, trace lignite,
black {N 1}.

2520-253Q Limestane, very pale orange {10 YR 4/2), bicpelsparitic, low to hard induration,
moderate intergranular porosity, moderate apparent permeability, trace lignite,
black {N 1).

2530-2540 Limestone, very pale orange (10 YR 4/2), biopelsparitic, low to hard induration,
moderate intergranular porosity, moderate apparent permeability, trace lignite,
black (N 1).

2540-2550 Dolomite, pale yellow brown (10YR 6/2), moderate induration, micro to finely

Crystalline, low intercrystailine porosity and apparent permeability, minor lignite
black (N 1), trace limestone, very pale orange {10 YR 4,/2).

2550-2560 Limestone, very pale orange (10 YR 4/2), biopelsparitic, moderate induration,
moderate intergranular porosity, trace vugs, moderate apparent permeability,
minor fignite, black (N 1.

2560-2570 Limestone, very pale orange (10 YR 4/2), biopeisparitic, moderate induration,
moderate intergranutar porosity, trace vugs, moderate apparent permeability,
minar lignite, black {N 1),

2570-2580 Limestone, very pale orange (10 YR 4/2), biopelsparitic, moderate induration,
moderate intergranular porosity, trace vugs, moderate apparent permeability,
minor lignite, black (N 1).

2580-2590 Limestone, very pale orange (10 YR 4/2), biopelsparitic, moderate induration,
moderate intergranular porasity, trace vugs, moderate apparent permeability,
trace lignite, black (N 1).

2550-2600 Limestone, very pale orange (10 YR 4/2), biopelsparitic, moderate induration,
moderate intergranular porosity, trace vugs, moderate apparent permeability,
trace Hgnite, black (N 1).

2600-2610 Limestone, very pale orange (10 YR 4/2), biopelsparitic, moderate induration,
moderate intergranular porosity, trace vugs, moderate apparent permeability,
trace lignite, black (N 1).

261Q-2620 Limestone, as above.

2620-2630 Limestone, very pale orange (10 YR 4/2), biopelsparitic, poor induration,
moderate to good intergranular porosity, trace vugs, moderate apparent
permeability, trace lignite, black {N 1).
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2630-2640

Limestane, very pale orange (10 YR 4/2), biopelsparitic, poor induration,
moderate to good intergranular porosity, trace vugs, moderate apparent
permeability, trace lignite, black (N 1),

2640-2650

Limestone, pale yellow brown (10 YR 6/2), biopelsparitic to calcarenitic, poor
induration, moderate to good intergranular porosity, trace vugs, moderate
apparent permeability, trace lignite, black (N 1).

2650-2560

Limestone, pale yellow brown (10 YR 6/2), biopelsparitic to calcarenitic, poor
tnduration, moderate to good intergranular porosity, trace vugs, moderate
apparent permeability, trace lignite, black (N 1).

2660-2670

Limestone, pale yellow brown (10 YR 6/2), biopelsparitic to calcarenitic, poor
induration, moderate to good intergranular porosity, trace vugs, moderate
apparent permeability, trace lignite, black (N 1}.

2670-2680

Limestone, pale yellow brown (10 YR 6/2). biopelsparitic to calcarenitic, poor
induration, maoderate to good intergranular porosity, trace vugs, moderate
apparent permeability, trace lignite, btack (N 1} and dolomite dusky yellow brown
(10YR 4/2).

2680-2680

Limestone, pale yellow brown (10 YR 6/2), bicpelsparitic to calcarenitic, poor
induration, moderate to good Intergranular porosity, trace vugs, moderate
apparent permeability.trace dolomite dusky yellow brown (10YR 4/2).

2680-2700

Limestone, pale yellow brown (10 YR 6/2), biopelsparitic to calcarenitic, poor
induration, moderate to good intergranular porosity, trace vugs, moderate
apparent permeability, trace lignite, black (N 1) and dolomite dusky yellow brown
{(10YR 4/2).

2700-2710

Limestone, very pale orange (10 YR 8/2), micritic, calcarenitic texture, poor
induration, moderate to good intergranular porosity, moderate apparent
permeability, trace lignite, black (N 1) and dolomite dusky yellow brown (10YR
4/2).

2710-2720

Limestone, very pale arange (10 YR 8/2), micritic, calcarenitic texture, poor
induration, moderate to good intergranular porosity, moderate apparent
permeability, trace lignite, black (N 1) and dolomite dusky yellow brown (10YR
4/2).

2720-2730

Limestone, very pale orange (10 YR 8/2), micritic, calcarenitic texture, paor
induration, moderate to good intergranular porosity, moderate apparent
permeability, trace lignite, black (N 1) and dalomite dusky yellow brown (10YR
4/2).
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2730-2740

Limestone, very pale orange (10 YR 8/2), micritic, calcarenitic texture, poor
induration, moderate to good intergranutar porosity, moderate apparent
permeability, trace lignite, black (N 1) and dolomite dusky yellow brown (10YR
4/2).

2740-2750

Dolomite, dark yellow brown (10YR 4/2), moderate induration, micro to finely
crystalline, low intercrystalling porasity and apparent permeability, minor lignite
black (N 1}, race limestone, very pale orange (10 YR 4/2).

2750-2760

Dolomite, dark yellow brown (10YR 4/2), indurated, micro to finely crystalline,
low intercrystalline porosity and apparent permeability, minor lignite back (N 1),
race limestone, very pale orange (10 YR 4/2).

2760-2770

Bolomite, dark yellow brown (10YR 4/2), moderate induration, micro to finely
crystalline, low intercrystaliine porosity and apparent permeability, minor lignite
black (N 1} and minor limestone, very pale orange (10 YR 4/2).

2770-2780

Limestone, very pale orange (10 YR 8/2), micritic, calcarenitic texture, poor to
moderate induration, tow to moderate intergranular porosity, trace vugs,
moderate apparent permeability, minor dolomite dusky yellow brown (10YR 4/2)
and slight trace lignite, black (N 1)

2780-2790

Dolomite, dark yellow brown (10YR 4/2), moderate induration, micro to finety
crystalline, low intercrystalline porosity and apparent permeability, minor lignite
black (N 1), trace limestane, very pale orange (10 YR 4/2).

2730-2800

Limestone, very pale orange (10 YR 8/2) to pale yellowish brown (10 YR 6/2),
micritic, calcarenitic texture, poor induration, low intergranular porosity, moderate
apparent permeability, and dolomite dusky yellow brown {10YR 4/2),

2800-2810

Dolemite, dark yellowish brown (10YR 4/2), fine crystaliine, poor apparent
porosity and permeability: dolomite with calcitic cement, very light gray (N8) to
pinkish gray {SYR 8/1); limestone, light gray (N7), very soft; minor lignite, black
(N1); minor clay, light gray (N7).

2810-2820

Daolomite, as above, no clay apparent.

2820-2830

Dolomite, brownish gray (5YR 4/1) to dark yellowish brown (10YR 4/2), finely
crystalline, poor apparent porosity and permeability; and dolomite, limestone, and
lignite as above.

2830-2840

Limestone, very light gray (N8} to light gray {N7), micritic, soft, low apparent
porosity and permeability; dolomite {20%), pale yellowish brown {10YR 6/2) to
pale brown (5YR 5/2): lignite, black (N1).

2840-2850

Limestone, light brownish gray (SYR 6/1), pelsparite, soft, friable, moderate
porosity; minor dolomite, pale yellowish brown (10YR6/2), minor calcitic cement;
trace lignite, black (N1).
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2850-2860 Limestone, yellowish gray (SY 7/2), pelsparite, soft, friable, moderate porosity;
minor dolomite, pale yellowish orange (10YR8/6}; trace lignite, black (N1).

2860-2870 Limestane, as above; less dolomite; fignite, as above.

2870-2880 Limestone, as above,

2880-2890 Limestone, as above: lignite, as above: no apparent dolomite,

2890-2900 Limestone, as above.

2900-2910 Limestane, as above.

2910-2920 Limestone, as above.

2920-2930 Limestane, as above; trace dolomite, pale brown (5YR 5/2).

2530-2940 Limestane, as above: no dolomite, no lignite.

2940-2850 Limestene, as above; trace dolomite, moderate brown (5YR 3/4}), trace lignite,
black (N1).

2950-2960 Limestone, as above: no apparent dolomite or lignite.

2560-2970 Limestone, yellowish gray (SY 7/2), pelsparite, soft, friable, moderate apparent
porosity. .

2970-2980 Limestone, yellowish gray {5Y 7/2), pelsparite, soft, friable, moderate apparent
porasity,

2980-2990 Limestone, very pale orange (10 YR 8/2), biomicritic, poor induration, maderate
interparticle and trace vug porosity, moderate apparent permeability; trace of
lignite, black (N 1).

2990-3000 Limestone, very pale orange (10 YR 8/2) to pale yellowish brown (10 YR 6/2),
biomicritic, moderation induration, friable, moderate to good porosity; and
medium gray (N 5) micritic limestone, indurated, moderate interparticle parosity,
moderate apparent permeability,

3000-3010 Limestone, very pale orange (10 YR 8/2), biopelmicrite, firm but friable, moderate
to good interparticle porosity; and light gray (N 7) micritic limestone, indurated,
moderate parosity, moderate apparent permeability.

3010-3020 Limestone, very pale orange (10 YR 8/2), foraminiferal biomicrite, moderate
induration, friable, moderate to good interparticle and moldic porosity; and
medium light gray (N 8) micritic limestone, indurated, moderate interparticle
porosity.

3020-3030 Limestone, biomicrite as above.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description

(feet bpl)

3030-3040 Limestone, very paie orange to pale yellowish brown (10 YR 6/2) biopelmicrite,
moderate induration, slightly friable, moderate interparticle porosity, minor sparite;
and minor dolomite, brownish gray (5 YR 4/1), moderately hard, low
intercrystaliine porosity and low apparent permeability,

3040-3050 Limestone, pale yellowish brown {10 YR 6/2), dolomitic, moderately hard,
moderate intergranular porosity, moderate apparent permeability.

3050-30860 Limestone, pale yellowish brown (10 YR 6/2), poor induration maoderate
interparticle porosity, moderate apparent permeability, with minor calcite cement,
and minor dolomite, brownish gray
(5 YR 4/1), moderate induration, Jow intercrystailine porosity and low apparent
permeability,

J060-3070 Limestone, very pale orange (10 YR 8/2) to pinkish gray (5 YR 8/1), biomicrite,
good induration, moderate interparticle porasity, minor sparite: and minor
dolomite, brownish gray (5 YR 4/1), good induration, law intercrystailine porosity,

3070-3080 Limestone, as above.

3080-3080 Limestone, very pale orange(10 YR 8/2) to pale yellowish brown
(10 YR 6/2), biomicritic, moderate induration, moderate intergranular porasity:
with minor dolomite, dusky yellowish brown (10 YR 2/2), moderately hard, low
intercrystalline porosity and apparent permeability.

3090-3100 Dolomite, pale yellowish brown {18YR 6/2), firm to hard, finely to coarsely
crystalling, moderate to low intercrystalline porosity, minor fracture parosity; and
minor limestone, as above.

3100-3110 Dolomitg, pale to dark yellowish brown (10YR 6-4/2), hard, dense, low to
moderate intercrystalline parasity, good vuggy and fracture porasity, good
apparent permeability.

3110-3120 Dolamite, pale yellowish brown (10YR 6/2), soft and friable, sucrosic, medium to
coarsely crystalline, good intercrystalline porosity.

3120-3139 Dolomite, as above.

3130-3140 Dolomite, pale to dark yellowish brown (10YR 6-4/2), moderately hard, medium
to finely crystaltine, moderate intercrystalline porosity and apparent permeability.

3140-3150 Dolomite, as above,

3150-3160 Dolomite, brownish gray (SYR 4/1}, hard, fingly crystaltine, low intercrystalling
porosity, maderate fracture porosity,

3160-3170 Dolomite, brownish gray (SYR 4/1) to pale yellowish brown {(10YR 6/2), hard, low

Intercrystalline porosity and apparent permeability.




LITHOLOGIC LOG FOR INJECTION WELL #2 (CH-325)
CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description

(feet bpl)

3170-3180 Oolomite, as above, maderately hard, medium to finely crystalline, moderate
intercrystalline to good vuggy porosity, moderate to good apparent permeability.

3180-3190 Dolomite, pale yellowish brown (10YR 6/2), moderately hard, medium to finely
crystalline, low to moderate intercrystalline porosity and apparent permeability.

3150-3200 Dolomite, pale to dark yellowish brown {10YR 6-4/2), as above.

3200-3210 Dolamite, pale to dark yellowish brown (10YR 6-4/2), hard, finely crystalline, low
to mederate intercrystalline porosity.

3210-3220 Dclomite, as above.

3220-3230 Dolomite, pale to dark yellowish brown (10YR 6-4/2), hard and dense, finely to
microcrystalline, low intercrystalline porosity and apparent permeability.

3230-3240 Dolomite, as above.

3240-3246 Dolomite, as above.,




LITHOLOGIC LOG FOR SHALLOW PAD MONITOR WELL #1 (CH-322)

CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
(feet bpl)
0-3 Sand (80%), quartz, moderate brown (10YR 3/4), medium grained, subangular;
shell fragments (10%) and organic materials {(10%)
3-10 Sand (80%), quartz, pale yellowish brown (10YR 6/2), medium grained,
subrounded; and shell fragments (20%).
10-20 Sand (100%), quartz, pale yellowish brown (10YR 6/2), fine grained, subrounded.




LITHOLOGIC LOG FOR SHALLOW PAD MONITOR WELL #4 {CH-323)

CHARLOTTE CO. UTILITIES EAST PORT WRF

Depth Sample Description
(feet bpl)
0-3 Sand (80%), quartz, moderate brown (10YR 3/4), medium grained, subangular;

shell fragments (10%) and organic materials (10%).

3-19 Sand (80%), quartz, pale yellowish brown (10YR 6/2), medium grained,
subrounded; and shell fragments (20%).

10-15 Sand (100%), quartz, pale yellowish brown (10YR 6/2), fine grained, subrounded.

15-20 Sand (100%), quartz, pale yellowish brown (10YR 6/2), fine grained, subrounded,

interbedded with light brownish gray (5YR 6/1) sand.
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CHARLOTTE COUNTY EAST PORT WRF
INJECTION WELL #2 (CH-325)
38" DIAMETER CASING TALLY
INSTALLED NOVEMBER 17, 1995

Casing Joint # Casing Joint Cumulative String Time
Length Length Installed
{feet) (feet) {Hours)
1 54.02 54.02 1202
2 50.00 104.02 1400
3 49.95 153.97 1500
4 50.00 203.97 1645
5 50.05 254.02 1750
6 50.00 304.02 1905
7 50.00 354.02 2100
8 49.99 404.02" 2238

1.

Casing string to be hung from 11 feet above pad level - casing setting depth = 393 feet bpl.




APPENDIX 3.3.2-1

INTERMEDIATE CASING MILL CERTIFICATES

02574RGG.A13



N CANY 2Py
U. S. STEEL GROUP NEARAR oS TIfE D 13139124 Usx-
@Amdmm M OCTICR CERTICATE 4rp)~! L vy e e o s o
{(FWE X . T ACCTRNweRry R WUTAS B A PR DR ee g [ L@.}.Q
o L COR S va, [ ey - [ Sy T TERNCAN W, LT T T ee——
[ DRSOS 1 @2 I L T I l
e S SN S e e e R T A o ]
‘ USS TURAR AR PROCRECTS
1887 CAST 7G8TH ST,
TLORAIN. OM 4155
[ I § - i e s T -Jr..,.._‘.,_,,.__,_“_..._ —
i W TR AN SR

[

PIPE CARBON SP4.S STD PIPE AFL S -mq)1ST

COITION DV A/ 1/ 9% GRADCE B AND GRABE X442 ASTH ASI-wI WA ASTM

NING-P34 GAADE B QUAD STERCIL ASME SASI-®1932 EDITION 1934 ADDE RDUM ASME SAIBG-%1992 EDITIOR | 994
INOOEROUM GRADE 8 CANBOR EQUIVALENT OR NEAT AKAL YSIS .48 MAX BASET OR CHWM OVER 5 + (TR4PO4HYY OVER S5 +
(CLHMT) OVER 15 BeK REG MILL COAT PE BEY 38 DFG MEETING ALL THE AFPLICABLE REGUIREIERTS OF RACE STARDAR(]
HA-o) -5
T AS ROLLED I"“za.uuo(sm-wu) ."""'["t 0.500 (12._788} nann) ¥
TERSTC vaain M R TR wy =ty ] T F-:
) ST .58 rPSI z* . WRe Pl
% m“m t_“ G-!e—. [55]. 1] s = vy : — 1 5 ] B
29 . Spmx 108.9
DI T . wEy - atlud
NS 00 7 STRIP/T/D v .58 71880 89.G65 49 8 84,3} 190 '
OATA THIS SHEET »oe
LIty A - Ol - KD A TR ;. 23 WONNE L g w-mpLr
) - ey
o L - | ] L - r w [ Y o CE ~
[, roe
—— - - - - — - o
372267 HEAT 16 DX 13 nt |- na 3 : :
ABZ267 PFROD 18 | o6 ny n2 |: N S .2
267 PROD 46 | w7 n3 YRR R : I B 23
5007 o HEAT 271 » Bz |- bo : :
al: 0 PROO 28 | 1p6 » . rd : : ] .
haliss o N A6 ( 14 ; 3y od w2 :
: e g LR IR 2 ! | ' ! !
. L i ST S { B . P . i - ' : I i
L ] B 1R SR Ear 40 f"?_' {:’_; ""1/'(31 I-{l;'! I I PR .l Y ‘

TR WY C Sl r Y e gy L T A

LHIH LR 1 TN

B3 AL NOUMELLLS RN $A 1wy

1A SR TS wpm =



L R BN

ik,

g

- - T VLG R E . Sy Oali - rronm

U. - STEEL GROUP ... TSR AN RRDONCT L SAGRIREIR LIRS S

A ctrewin of UsSx (:Oflm E‘ ‘m mm 49 = e s, it PR (gt

) N Irﬂ'll mmmmmmwvm L on
T T Ay ok AeTER »oryny m, ) smen T T e j
— _DAiLs4m B2 — .. 5840 -1z N
5o AS ROLLED (" 77090 (500 nBo) Y T T
—— . Tt — CRCIY VNN Y (e
I - — s o —— - —

AT TR w2 [ B ]‘....MI el =3 O B O e N
= A‘ﬂ)-;'é—?-—-- S ———— i-J—K——" I v T mep - - T - -— ———--,‘---—-—' ——
! AD8 T OX [ I l l ! f I [“_-

i < END OF DAT mT SHEET rom |

B 1L W e Bewr T PEODECY
POUNER WEITED ANESCT ST
AT PASRLE TR JRCLENSSIg ny

Ol S
-.c:—w—n

L R
Ea- o oY

e s oPRE S 0.5, DANEOWST 1 MGR. MET . -

it |

AL - Vet N} -

Q.A.

UES TURE A8 PRODLET-.

(IR L LT

WA TEL BT Y

A

ALY 08 48 cesy

g

—p e

I =T chrr.—



YOUNGQUIST
BROTHERS,
_53 INC.

SUBMITEAL DATA FRrROM:

YOUNGQUIST BROTHERS, INC.

Charfotic County Utilities - East Port
Water Reclamation Facility

Class 1 Test/Injection Well
Project:

I have reviewed this submittal for generat conformance with the design concepts and
contract documents. Generally no conflict with materials or dimensions will arise from
the approval of this shop drawing submittal.

lterm: __ Surface Casing - 30" x ..375 A1398 Soiralweld

Shop Drawing No.: D-04000-003-A Date:__11/20/95
Seclion No.:_ 04000 Specific Sec; 1.04
Subcontractor: .
- /, '_: ) -. ”7/,/’,1
By: &
Submittal Package #: 10
Qriginal: X
2nd,

15465 PINE RIDGE ROAD - FORT MYERS, FL. 33908 - (813) 4894444 - FAX (813) 489-3877



SENT BYIL. 8. FOSTER Co. P11-23-95 ¢ §:10F4 parkersburg Clant~ 341 439 3877:% 3

L. 5. FOSTER UONPANY

STANDARD CERTIFIED TEST REPORT
TUBYLAR PRODYUCTS

T bovember 27, 1995
" Doty
c Youngquist Brothers, Inc. 101627
;" Addrans Cuntenam's Ordur No,
T 15465 Pine Ridge Road 56087
0 LAF laveles He.
M
|
R City & Stats
Fort Myers, Florida 33908
FOSTERWELD ASTM AL39 Gr.B
Maresle! Grads
Catf G Wi/ Hm;r-o MECHANICAL PROPERTIES CHEMICAL ANALYS$IS (%)
ar 113 or :
Lat. 0.0 Woll et JI-HH‘ Tensils Elo
Pres. reny Strangth I L
Ho. h rean
¢ Thiek Psl. :&:’f.i' P.s?l. "‘y < Mn P 5 St
1¢ 30 ao" .375"% ) 5258 51,900 78,800 |31.0 .23]|.73 |.009|.006}.008
10631 3o . 375" | 525 53,500 80,500 (31.0 .24(.76 [.006l.008f.009
‘89537591 3g" .375™"1 525 58,270 - 70,060 }35.03 .07].78 |.014{.004|.0C20
Represejnting [60pcs *t 50ft.
LL MATERIALS USED IN|THE MANUFACTURE OF THIS PIHE WHRE IJOO% NIEL'I'EP AND |ROLLED
IN THE[ "uUsSA",

The undertgned, (n behnif of The L, B, Farrar Compeny, hereby cartflon that the above rmaresiels
vich the methodw preucribed In the wppliceble speciftcaonn eod 1he resulte of such lnrpection aad

characterlocics foc which no methods of inspecting
‘ces of The L. B. Foster Company hevs been [1-1)
1 daraigned ngant of The L. 8. Faster Compuay ha

LWV

W191

88 Augizat 17 2004 |

Robert E. Blankensop, Pérchasing

hive been Inepected snd costad ls scrordenee
wite shown whove, Iy deremining prpertien
ot tesslag wre prascilded by sold specitiestloos, 1he riendard mill inspectlon sud testlag
ied  Unless It appanss otherwine la che rosalis of such lnspaction asd teats obowe shars,
Heves that sald materials coalorm o axid specificatone.

A.gum' Nawe & Title
L.B. Foster Company,Washington,Wv




APPENDIX 3.3.2-2

INTERMEDIATE CASING JOINT LENGTHS

02574RGG.A13



CHARLOTTE COUNTY EAST PORT WRF
INJECTION WELL #2 (CH-325)
30" DIAMETER CASING SUMMARY
INSTALLED JANUARY 6-7, 1996

Casing Joint # Casing Joint Cumulative String Time
Length Length Installed
(teet) {feet) {Hours)
1 50.00 50.00 1345
2 50.00 100.00 1518
3 50.00 150.00 1610
4 50.00 200.00 1646
5 50.00 250.00 1730
6 50.00 300.00 1815
7 50.00 350.00 1855
8 50.00 400.00 19490
9 50.00 450.00 2025
10 50.00 500.00 2118
(R 5C.00 550.00 2215
12 50.00 6§00.00 2307
13 50.00 650.00 2355
14 50.00 700.00 0045
15 50.00 750.00 0136
16 50.00 800.00 0230
17 50.00 850.00 0339
18 50.00 800.00 0451
18 50.00 950.00 0555
20 50.00 1000.00 0732
21 50.00 1050.00 0847
22 50.00 1100.00 0940
23 50.00 1150.00 1026
24 50.00 1200.00 1115




CHARLOTTE COUNTY £AST PORT WRF
INJECTION WELL #2 (CH-325)
30" DIAMETER CASING SUMMARY
INSTALLED JANUARY 6-7, 1996
(Continued)

Casing Joint # Casing Joint Cumulative String Time
Length Length Installed
{feet) (feet) (Hours)
25 50.00 1250.00 1210
26 50.00 1300.00 1303
27 50.00 1350.00 1342
28 50.00 1400.00 1419
29 529.00 1450.00 1457
30 50.00 1500.00 1531
3 50.00 1550.00 1610
32 50.00 16C0.00 1649
33 50.00 1650.00" 1746

1. Casing string hung from 12 feet above pad level.

Casing setting depth = 1638 feet bpl.
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VIROGROUP, INC.
CHARLOTTE CO. UTILITIES EAST PORT WRF 1W-2
Permit No. UC(0Q8-254545

GRAVEL OPERATIONS SUMMARY

Injection Well No. 2 (CH-325)

CASING DIAMETER: 30 INCH

CASING DEPTH: 1638 FEET BPL

GRAVEL NO. OF cuBIC TAG TAG ANNULAR TOTAL
LOAD LLOADS FEET DEPTH DATE/ FILL CUBIC FEET
NUMBER PUMPED* {FEET bls) TIME {feet) PUMPED
1-4 4 324 1,509 1/16/96 19 324
0048 hrs
5-11 7 567 1,486 1/16/96 23 891
1055 hrs
Pumped Stage #17 Cement: 50 bbls neat (281 #t%)
12 - 18 7 567 1,500 1/16/96 -14 1,458
1500 hrs
19 - 27 9 729 1.496 1/17/96 4 2,187
1025 hrs
28 - 54 27 2.187 1,497 1/18/9’6 -1 4,374
1215 hrs
55 -87 33 2,673 1,497 1/19/96 C 7.047
1015 hrs
88 - 178 91 7.371 1,425 1/22/96 ** 14,418
1600 hrs
179 - 187 9 729 1,420 1/22/96 ok 15,147
2025 hrs
Pumped Stage #18 Cement: 25 bbis neat (140 ft°)
188 - 201 14 1,134 1,485 1/23/96 12 16,281
0742 hrs
202 - 233 32 2,592 1,483 1/24/96 2 18,873
2045 hrs
234 - 249 16 1,296 1,473 1/25/96 10 20,169
Q805 hrs
Pumped Stage #19 Cement: 50 bbls neat (281 ft)
250 - 292 43 3,483 1,469 1/26/96 4 23,652




VIROGROUP, INC.
CHARLOTTE CO. UTILITIES EAST PORT WRF IwW-2
Permit No. UCQ8-254545

GRAVEL OPERATIONS SUMMARY
Injection Well No. 2 (CH-325)
(Continued)

CASING DIAMETER: 30 INCH CASING DEPTH: 1638 FEET 8PL

GRAVEL NQ. OF cusiC TAG TAG ANNULAR TOTAL
LOAD LOADS FEET DEPTH DATE/ FILL CUBIC FEET

NUMBER PUMPED* (FEET bis) TIME (feet) PUMPED

293 - 311 19 1,539 1,469 1/27/96 0 25,191
0151 hrs

312 - 320 9 729 1,454 1/27/96 15 25,920
0950 hrs

321 - 338 18 1,458 1.454 1/27/96 G 27.378
1545 hrs

338 - 383 25 2,025 1,443 1/28/96 11 29.403
0500 hrs

364 -378 15 1,215 1,441 1/28/96 2 30,619
1330 hrs

379 - 381 3 243 1,454%*= 1/28/96 -13 30,862
2326 hrs

Purmped Stage #20 Cement: 50 bbls neat (281 ft%)

382 - 401 20 1,620 1,441 1/29/96 13 32,481
1220 hrs

402 - 423 22 1,782 1.441 1/29/96 0 34,264
1900 hrs

424 - 452 29 2,349 1,431 1/30/96 10 36,613
1100 hrs

453 - 474 22 1,782 1,431 1/30/96 0 38,395
1825 hrs

475 - 502 28 2,268 1,426 1/31/96 5 40,663
0440 hrs

503 - 546 44 3,564 1,426 2/1/96 0 44 227
0028 hrs

547 - 588 42 3,402 1,426 2/2/96 0 47,629
0700 hrs




VIROGROUP, INC.
CHARLOTTE CO. UTILITIES EAST PORT WRF IW-2
Permit No. UC08-254545

GRAVEL OPERATIONS SUMMARY
Injection Well No. 2 {CH-325)
(Continued)

CASING DIAMETER: 30 INCH

CASING DEPTH: 1638 FEET BPL

GRAVEL NO. OF cusiIc TAG TAG ANNULAR TOTAL
LOAD LOADS FEET DEPTH DATE/ FILL CUBIC FEET
NUMBER PUMPED* (FEET bls) TIME (teet) PUMPED .

589 - 614 26 2,106 1,426 2/2/96 0 49,735
1450 hrs

615 - 704 g0 7.290 1,426 2/3/96 0 57,025
1630 hrs

705 - 771 67 5427 1,430 2/4/96 -4 62,452
1240 hrs

772 - 819 47 3.807 1,419 2/5/96 11 66,339
1200 hrs

82Q - 842 23 1,863 1,421 2/5/96 -2 68,202
1922 hrs

843 - 886 44 3872 1418 2/6/96 3 71,766
0550 hrs

887 - 809 23 1883 1419 2/6/96 -1 73,629
1215 hrs

910 - 949 40 3240 1418 2/6/96 1 76,869
2247 hrs

950 - 1007 58 4698 1418 2/7/96 0 81,567
0800 hrs

1008 - 1060 53 4293 1418 2/7/96 0 85,860
1942 hrs

1061 - 1130 70 5670 1418 2/8/95 0 91,530
. 1742 hrs

1131 - 1168 a8 3078 1412 2/9/85 6 94,608
0206 hrs

1169 - 1213 45 3645 1420 2/9/95 -8 98,2583
1045 hrs

1214 - 1238 23 1863 1419 2/9/95 1 100,116
1754 hrs




VIROGROUP, INC.
CHARLOTTE CO. UTILITIES EAST PORT WRF Iw-2
Permit No. UC0Q8-254545

GRAVEL OPERATIONS SUMMARY
Injection Well No. 2 (CH-325)
(Continued)

CASING DIAMETER: 30 INCH CASING DEPTH: 1638 FEET BPL
GRAVEL NO. OF CUBIC TAG TAG ANNULAR TOTAL
LOAD LOADS FEET DEPTH DATE/ FILL CUBIC FEET
NUMBER PUMPED* (FEET bls) TIME (feet) PUMPED
1237 - 1269 33 2673 1417 2/10/95 2 102,789
0155 hrs
1270 - 1286 17 1377 1418 2/10/95 -1 104,166
0835 hrs
1287 - 1322 36 2916 1418 2/10/85 0 107,082
1716 hrs
1323 - 1361 ag 3159 1418 2/11/95 ¢] 110,241
0500 hrs
1362 - 1380 29 2349 1407 2/11/95 11 112,590
1355 hrs
1391 - 1410 20 1620 14086 2/11/95 1 114,210
1905 hrs
1411 - 1440 30 2430 1404 2/12/95 2 116,640
0020 hrs
1441 - 1471 31 2511 1404 2/12/95 0 119,151
0513 hrs
1472 - 1494 23 1863 1406 2/12/95 -2 121.014
0935 hrs
1495 - 1504 10 810 1408 2/12/95 -2 121,824
1205 hrs
1505 - 1551 47 3807 1405.5 2/12/95 25 125,631
2022 hrs
1552 - 1612 61 4941 1408 2/13/95 -2.5 130,572
0740 hrs
1613 - 1640 28 2268 1405 2/13/95 3 132,840
1435 hrs
1641 - 1719 79 6399 1402 2/14/95 3 139,239
0815 hrs




VIROGROUP, INC.
CHARLOTTE CO. UTILITIES EAST PORT WRF IW-2
Permit No. UC08-254545

GRAVEL OPERATIONS SUMMARY
Injection Well No. 2 (CH-325)
(Continued)

CASING DIAMETER: 30 INCH CASING DEPTH: 1638 FEET BPL

GRAVEL NO. OF cusBiC TAG TAG ANNULAR TOTAL
LOAD LOADS FEET DEPTH DATE/ FILL CUBIC FEET
NUMBER PUMPED* (FEET bls) TIME {teet} PUMPED
1720 - 1738 19 1539 1405 2/14/95 -3 140,778
1438 hrs
1739 - 1781 43 3483 1405 2/15/95 0 144,251
0207 hrs
1782 - 1803 22 1782 1339 2/15/95 6 146,043
0800 hrs
1804 - 1828 25 2025 1399 2/15/95 0 148,068
1429 hrs
1829 - 18583 35 2835 1392 2/15/96 7 150,803
2212 hrs
1864 - 1909 45 3726 1395 2/16/96 -3 154,629
0736 hrs
1910 - 1938 29 2349 1395 2/16/96 #] 156,978
1351
1939 - {966 28 2268 1395 2/16/96 0 159,246
1805 hrs
1967 - 2041 75 6075 1394 2/17/96 1 165,321
0858 hrs
2042 - 2048 7 867 1392 2/17/96 2 165,888
1846 hrs
2049 - 2108 60 4860 1390 2/18/96 2 170,748
0745 hrs
2109 - 2142 34 2754 1385 2/18/96 5 173,502
1815 hrs
2143 - 2200 58 4698 1385 2/19/86 0 178,200
0825 hrs
2201 - 2229 29 2349 1385 2/19/96 0 180549
1518 hrs




*

VIROGROUP, INC.

Permit No. UC0Q8-254545

GRAVEL OPERATIONS SUMMARY

injection Well No. 2 (CH-325)

CHARLOTTE CO. UTILITIES EAST PORT WRF IwW-2

(Continued)
CASING DIAMETER: 30 INCH CASING DEPTH: 1838 FEET BPL
GRAVEL NO. OF cusic TAG TAG ANNULAR TOTAL
LOAD LOADS FEET DEPTH DATE/ FILL CUBIC FEET
NUMBER PUMPED™ (FEET bls) TIME {teet) PUMPED
2230 - 2251 22 1782 1369 2/19/96 13 182,331
2047 hrs
2252 - 2256 5 405 1367 2/20/96 2 182,736
0054 hrs
2257 - 2265 9 729 1380 2/20/96 -13 183,465
0745 hrs
2266 - 2272 7 567 1290 2/20/96 90 184,032
1040 hrs
Pumped stage #21 cement: 7 bbls neat (39 )
2273 - 2280 8 648 1291 2/21/96 gg* e 184,680
0306 hrs

Pumped stage #22 cement: 10 bbis neat {56.15 ft})
Ended gravel operations 2/21/96

False tag.

***. Tag depth following pumping cement staga,
*err. Gravel tagged at 1390 fast following purmping Stage #£21 cement,

- Based on an estimatad loader bucket volume of 81 cubic fest,
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SWFWMD PERMITS TO DRILL WELLS
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APPUCATION TO CONSTRUCT, REPAIR, MODIFY OR ABANDON WeLL
| SOUTHWES FLORIDA

%) WATER MANAGEMENT DISTRICY,
2379 Broad Si, Brooksie, Horida 34609-6333, 1904) $96.721§

e 57313).02 !

Stipulabiors Required & 5 17-524 Ve

£ 9¢ 2 P>
Dwner Number

WUP Applcalion No.

e =

o N Ry I S -

| o - | Pot  21a54
'QL\ %\Ou« Co UT\L\T\FS A0 \oy DC‘-LL‘JH"Q L, el P Rale)
' Dwrer. Lrgmit i ol Endiy 7 Corporation Ackiress ) Teechore Rmgory ¥ T
2 Lloo Loue_k&..‘«Q '_)\._.‘G 'Po,.k T mvtlo e
" VAR Locaron” Agdranm, Foad Name o Nomber
3 \/Qur-\g(,u\s't %105.. A 1&\)@[-\3" S VTV
" Drifeg Contracier T4 Dar ¥ v Lkense Mo
IS0 S P WRie @R FL ey B <gqop
Airegy B Chy “=0= 7 State ' T Code ’ * r. ¥
. o . N . Siemiii .. ..
4. Numbar of Wells:.__"L. Chéck thd Usa of tha weit
__ Domesik lrrigation — Lhmstack — Test (Wup) ! )A D
—— Publie Watar Supply Heat Pump/AC Supply —=_ Industria —XJonltor [Type) -
—— Recovery —— Clasd V., Hasl Pumpsac Relutn = _-: Clana | njgction Well Othar
5. Application for; 8. Easing 2 of Linar —. {Chaek One) .
New Construction -— Black Steel | Y bve ~— % ismeter
Rapalr/Modify —— Galvanized S . Other {Specily) _etc0 T Seal Malerlal [Specify)
Abandonmen wd
7. Mathod of Conatruction: Rotary ___ Cable Tool __ _ Comblration ____ Auger : Other
], HARLOITE 20 _4a;27%€ .
County Subdivision Hama i ) Lot . . Block - Unil
ez L L " o i, e o B0k
. . 5K W \ . NW., O NE
- Quarter Guartet Saction 95 S W (indicale Well In Chari) ] T Draw thip b} wail location snd Indicats weit site
. Wilh gﬁ R Identily known roads and fano'u:-skarks:
el e N provids distdnces between well gnd landmarks.
. Sect!onao Townshlp_.&_s_ Range..i-g_f '!— -1' ort
|
1. On B-Inch wealla & larger: j— —i
i o o —t— —
OXPO ng!nabkt.”f' SJ a'?h\gd f7Cee Lir _ [ b )
Lalitude . Longlute W : SE
12.! hereey certify thal | wil comply with the niled of Chapler 40-0-3, Floidy Adiinishativs Code, r-—?f
and thal & waler use pennll or ardificia) recharpe pemill, X nesded, has or Wil b obizihed pricr
o commencemint of wed consinuction ! frther cariify that all nformation rewdded - £
ton & sccurmtd and L Wil obla necessary deproval from oiber ledarn), kils
ments, X applicable, | :on-uug{um.carwmrgmbﬂ AR 0
dling ooerttlon codse, e
o J & / 7J
Signature of Conlractde - License No.

13.% Wswﬂawdb&mﬂwmtwurfﬁmw!mrhem'smmm&mm
8 Woler Use Pemill (WUP) or WUP acpiication?

Yes___ No X_ I yes, provide WP No__ & 11 L sryuwm. _ .
! certily that | am the ouner of the broperty, that the infoiriaflon brovided oh well focalion & dccurate, and thal | em awae of my
resporsihiitfes Chapter 373, Florda Stautes, to maliah o brg 8bdndon this well: or, | certify that | ami the ageri for the
WEM% /&accum‘e,mdtha”?ﬂbﬂﬁdmed owner of his respotisblittes as staled above,
8/ Py ('oe.:éec/,é/_ pmese
i .

oy Mer wnnr ArLeyWr e iy FO OFFIEIAL Linr MLy

Ovme)r,n( Agent's Signalugs”

o ]
Granled by: ry (LOLE—M Dalesw.s
3céd 2
“wnee Number: Fee Recelved §: 50 UU. ~ hagait No. Ve Pl (N Check No:_ /U b

IS PERMIT NOT VALID UNTIL PROPERLY SIGNED BY AN AUTHORIZED DEHIGER BE SWeWMD(A). imuﬂmm
DURING ALY DRIL LiNG OPERATIONS. : i

9 308 ey Ry
’

"DHILLING CONTRACTOR COPY -2



APPLICATION TO CONSTRUCT. REPAIR, MODIFY OR ABANDON WELL
) SOUTHWEST FLORIDA

Premit No, 57_?/32&/

2100 Lougag,y (3. CHa(leTr e fr

/ WATER MANAGEMENT DISTRICT Slpviators Reqvied F [ 7 17524 e
2379 Broag St, &Dcksw'ﬂe, Flovida 34809-6899, {804) 798.7211 /?6,2 o
WUP Application Na.
~ A - 3 Ly N1 enRe
L Lo ey ol 'EACHLHI-\,O{;‘_D. 3S0-p0
Dweres Lwgal Mamg g Entdy ¥ Corpomten Address To Teleohore Mymier

Yre® Locaton: Acdiress, Posd Hame o Mumpar

. . Ca L - - v, A ST Ty
3. f-u.nf.,uw;r LEvid - i (020 {9 /2
Onltng Conlracior Dale Lizensa Mo
- ) . .
PRI IVA SN Flniveds FL 3G cn?
’)‘{L J N !‘\l) -J-.-; - 2 T L 7..: x —
Agdrags - : City State 2o Code
4. Number of Wells:_.i,_ . Check the Use of the Welr:
Domestic — lrrigation — - Livestock — Test (WP)

——. Public Water Supply ____
Recovery

—_—

Heat Pump/AG Supply
Class V. Heat Pump/AC Return

—— Industriai
—— Class | Injection Welt

— Monitor {Type)

oL e ————— .
—— Other T€ni e 208 ComveTzpom |-

S. Application for: 6. Casing __ or Liner —— {Check One}

New Censtruclian
Repair/Modi fy
Abandonment

7. Method of Construetion:

—— Betary ____ Cable Toal

~—— Black Stes!
—— Galvanized

_‘CI Bve

—— Combination

Cther {Specify)

i

{
—’L Diameter

Seal Malerial {Specify}

—— Auger Gther
i ~ - -
8. LHH'\L I e 29 Yos 2z €
County Subdivlsion Hame Lot Bleck Lnit
‘arter Quarter Secllon LS_E_;S‘_(‘/(Fndicale Well in Chart) Al NE

Draw map of weit facatio
wilh an “x=, Identity km

1 and indicate well site
own roads and fandmarks;

10, Sectlong_g.._

provide distances Hetw

een well and landmarks.

Townshipm Rangegé_é, North
L

11. 0n 6-inch wells & larger: ! i

*
Q(-"\S-iﬂ"-\ .J(fx: Af . g) dn.;,*
Latilude Lengitude
12.1 hereby certify that 1 wip comply vath

’

77s5e¢ s

Sw

the milag of Chapter 40-D-3, Florida Administrative Code,
ad that 2 waler use peTit o artificial Domnil, il needed, has or wil be oblained prior

fo commencement of weit constnuction. | firther cerlify that ait information provided on this appiica.
on is accurate and that 4 .
mens, if applicable. | agres 1o *de a well completion rebort to thé Didtdct within g days after
<o
' - . —— 2
S (72

? will obitzg necessary. from olher federal, state, or,hioca: govenm-
aniting operstions cegsa, -
et )
Signatung of Contractor Licenge Ng.

13.5 this wett or Y other well or water withcrgval on the owner's contiguous eoperty covered under
3 Waler Lise Permit [WUP) o WP apprication?

Yes

No X _ 1 yes, provide WUP No__ L/ 1t Il Adcsn

I certity that | am
esponsibiitios

Granled by: Title:

Date: 3 ~2 S = 9.5"
Receipt No.: _¥u 3 1 vy heck No:_f ¢ (,__(, S

SWFWMD(R), LLMAMHE.EELL&LE

DRILLING CONTRACTOR COPY . 2

ol T "

er Number

DURING AL L DAILLING OPERATIONS, .
& X8 INAEY 4r90



-

APPLICATION TO CONSTRUCT, AEPAIA, MODIFY OR ABANDONWELL | 5572 /255, o 7
Pumm#
SOUTHWEST FLORIDA 25
WATER MANAGEMENT DISTRICT Stmdabons Requied ,};53‘,‘:'"
‘ . : br ok 7.27
2379 Broad Street, Brooksville, FL 34609-6899 Ph: (904} 796-7211 P Appicaton o e e
ADOVE THIS LINE — FORQFFICIAL USE QLY
LT N - . - . " - .- - Ly
10 Liw loTig [:T.‘-- Drune, Ml PEaCnteat iy, F T Cwagae 5L 85190 1S TN
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2 AA00  Lee i 1. Cnawlor g §L.
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a Youu(: QaT _ Twamgr | I0JC. fO-?o—?‘:? EANEN
Drilting Ceniractor . Cata Licanse No.
PoH68  Fime RILGE o
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; - R . t
= [ias Fl.. 13907
3 !E C"Y State ZKQ [
e
igi 4. Numbar of Wella: l Check the Usa of Weil:
Camestic — lrrigation Livestock Test (WUP)
Pubiic Watar Supply Heat Pump/AC Supply — Indusirial Monitor {type: ]
Recovery Class ¥ Heal Pump/AC Asturn v Class | Injection Wall Cther [ )
5. Application for: 6. Casing Y_. orLiner {check one)
v New Construction +"_ Black Stesl Other {specity: —. - . = )
RepainModify Gahvanized Seal Materiat —p 1 ¥ F & e
Abandonment pyC Diameter: 2222 3VC0
7, Method of Construction: o Aotary ___CableTool —.__Combination ___Auger . Other {specity: }
Lh LT E
County Subivision Name Lol Bleck Unil
o — v NE Crarw & mc,r.: of well locatlon and indlcate weil sile
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e "y 3 Ji_ ..... Nortn
10. Section 20 Townshlp_'l'l_';{_.)_ Range 2.-.5__@__ : v
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LI g o Al ~ b " “r
Ab Sprad Jbsee N YT S Vyskew], b b \ T
Latitude Longitude : o . \ H R
W SE ' ! i . m
12,/ hereby cerlify that | will comply wilh the niles of Chapler 40-0-3, Florida Administrative Coda, and that a ; {Jﬂ" i i ,_1._-»)‘ " H
water use permil or artificial recharge permit, 4 needed, has been or will be chiained pricr lo commenca: ot Y wh Y
ment of well construction, | fusther certify that all information provided on this application is accurate and I \ i y
that | wili oblain necessary approval from other federal, state, or focal governments, f applicabl. | agres ‘ sig e
to provide & well completion report to the District within 30 days afler drilling oparations cease. . Lo i A
“ _" i o ;_\ 7 j-\ _—'"h__‘”\v_{\‘.“
Signature of Conlrack - Lic No. -
ignature of Conlr or. . ense "~ South
13. /s this weit orény other well or waler withdrawal on the owner’s contiguous property covered under a Water Use Permit {WUP) or WUP Application? . Yes X_No

THIS PERMIT NOT VALID UNTIL PROPERLY SIGNED BY AN OFFICER OF SWFWMD(R).
$F 308 (3 REV 9477

It Yas, provide WUP No. Wel 1.0, No.

! certify that | am the owner of the propérty, thal the information providad on well locafion is accurate, and thal | am aware of my rasponsibitities under Chapler 373,
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APPENDIX 3.3.3-1

| LONG STRING CASING MILL CERTIFICATES
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LONG STRING CASING JOINT LENGTHS
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CHARLOTTE COUNTY EAST PORT WRF
INJECTION WELL No. 2 (CH-325)
20" DIAMETER CASING TALLY
INSTALLED MARCH 21-23, 1996

CASING JOINT # CASING JOINT CUMULATIVE STRING TIME JOINT
LENGTH LENGTH INSTALLED
{feet) (feet) {hours)
1 29.20 29.20 1805
2 41.50 70.70 1900
3 41.50 112.20 2000
4 41.50 153.70 2040
5 41.50 195.20 2125
] 41.50 236.70 2200
7 41.50 278.20 2251
8 41.50 319.70 2328
9 43.22 362.92 0013
10 40.90 403.82 0160
11 41.80 44562 0144
12 42.70 488.32 0224
13 40.50 528.82 0303
14 38.30 567.12 0346
15 4210 609.22 0439
16 41.90 651.12 0535
17 42.00 693.12 0611
18 42.50 735.62 0655
19 40.35 775.97 0740
20 42.40 818.37 0825
21 4245 860.82 0905
22 39.70 900.52 0945
23 403.30 940.82 1020
24 41.60 982.42 1105
25 43.00 1025.42 1148
26 42.90 1068.32 1225




CHARLOTTE COUNTY EAST PORT WRF
INJECTION WELL NO. 2 (CH-325)
20" DIAMETER CASING TALLY
INSTALLED MARCH 21-23, 1996

CASING JOINT # CASING JOINT CUMULATIVE STRING TIME JOINT
LENGTH LENGTH INSTALLED
(feat) (feet) (hours)
27 41.50 1109.82 1258
28 42.65 1152.47 1340
29 43.20 1195.67 1418
30 41.80 1237.47 1506
31 41.80 1279.27 1558
a2 42.20 1321.47 1639
a3 41.50 1362.97 1718
34 42.80 1405.77 1811
35 42.20 1447.97 1849
36 42.30 1490.27 1931
37 41.50 1531.77 2024
38 43.40 157517 2110
39 42.80 1618.07 2154
40 42.40 1660.47 2233
41 43.35 1703.82 2315
42 40.80 1744.72 2351
43 39.90 1784.62 0031
44 43.30 1827.92 0104
45 43.00 1870.92 0145
46 41.80 1912.72 G225
47 41.50 1954.22 0302
48 42.20 1996.42 0337
49 42.50 2038.92 0410
50 41.00 2079.92 0445
51 41.70 2121.62 522
52 40.60 2162.22 0556




CHARLOTTE COUNTY EAST PORT WRF
INJECTION WELL No. 2 (CH-325)
20" DIAMETER CASING TALLY
INSTALLED MARCH 21-23, 1995

CASING JOINT # CASING JOINT CUMULATIVE STRING TIME JOINT
LENGTH LENGTH INSTALLED
(feet) {feet) (hours)
53 42.40 2204.62 0632
54 43.40 2248.02 0708
55 36.30 2284.32 0751
56 37.80 232212 0837
57 42.20 2364.32 0925
58 ' 40.70 2405.02 1014
59 41,50 2446.52 1107
60 42.80 2489.32 1150
61 42.50 2531.82 1305
62 42.30 2574.12 1350
63 36.60 261072 1425
64 36.20 2646.92 1502
65 40.60 2687.52 . 1548
66 40.00 2727.52 1630
67 42.20 2769.72 1714
68 42.80 281252 1809
69 40.50 2853.02 1855
70 42.80 2895.82 1942
71 42.50 2938.32 2029
72 40.20 2973.52" 2150

Casing string hung from 13.5 feet above pad level. Casing setting depth = 2965 faet below pad
level,
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- ‘ Ardaman & Associates, Inc.

Mo Ervonmanar ang July 11, 1996
T File Number 96-072

17 1935
Youngquist Brothers, Inc. JUL v
15465 Pine Ridge Road
Fort Myers, Florida 33908
Altention: Mr. Paul Polokoff
Drilling Superintendent
Subject: Laboratory Test Resuits on Rock Core Specimens, Charlotte County Utilities, East

Port Injection Well No. 2

Gentiemen:

unconfined compression tests were performed in general accordance with ASTM Standard D 2938
“Unconfined Compressive Strength of Intact Rock Core Specimens”. The specific gravity was
determined in general accordance with ASTM Standard D 854 "Specific Gravity of Soils”,

Permeability Tests

The permeability test results are presented in Table 1. Separate vertically and horizontally oriented
permeability test specimens were obtained from 5 of the 14 core samples (from depths of 2048,
2049, 2300.6, 2308 and 2806.6 feet). The other 9 core samples were used for either vertical
permeability test specimens or horizontal permeability test specimens in accordance with the

tests and all of the horizontal permeability tests were performed on specimens cored to diameters
of 3.28 to 5.10 cm.

Each permeability test specimen was mounted in a triaxial-type permeameter and encased within
a latex membrane. The testing program was started using an average isotropic effactive confining
stress of 20 Ib/in?, but was subsequently modified, as requested by the project geologist, to use a
higher confining stress of 65 Ib/in?, After completion of permeability testing using the requested
canfining stress, permeability measurements were also made using an average isotropic effective
confining stress of 20 Ib/in? to determine the effect of the different confining stresses on the
measured coefficients of permeability. The specimens tested using a confining stress of 20 Ibfin?
displayed coefficients of pemmeability generally equal to or somewhat greater than measured using
a confining stress of 65 Ibfin’. The B-factor, however, was always greater using a confining stress
of 20 Ib/in’ because of the higher backpressure.

All specimens were permeated with deaired water under backpressure. Satisfactory saturation was
verified by a B-factor equal to or greater than 95%, or a B-factor that remained relatively constant

1
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Youngquist 8rothers, inc.
File Number 96-072 -2-

for two consecutive increments of applied ceii pressure. The inflow to and outflow from each
specimen were monitored with time, and the coefficient of permeability was calculated for each
recorded flow increment, The tests were continued until steady-state flow conditions were obtained,
as evidenced by an outflow/inflow ratio between 0.75 and 1.25, and until stable values of the

Porosity

The porosity of each permeability test specimen was calculated using the dry density and measured
specific gravity. The caleulated porosities are presented in Table 1.

Unconfined Compression Tests

If you have any questions or require additional lesting services, please contact us,

Very truly yours,
ARDAMAN & ASSCOCIATES, INC.

S hpe.

Shawkat Ali, Ph.D.
Gegtechnical Engineer
Thomas'S. nﬁr . P.E.
“enior Project Engineer

-lorida Registration No. 31 987

TSl/jo
B:196-072.001
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Table 1

PERMEABILITY TEST RESULTS
CHARLOTTE COUNTY UTILITIES EAST PORT INJECTION WELL NO. 2

SS;DP‘PII‘G Test D.5084 Initial Conditlons . y 8 Range of Flnal Conditions Coefficlent of
Specimean G Test . e Factor | Hydraulic Permeabliity
interval . . Length Diameter " (bAn®y | (bsiny Y S
O 1 [ Y, wc Y
feet) rlentatlon Method (cm) (cm) (%) {Ibf;t’) n (%) Gradient (%) (iwﬁ’) (%) {crrvsec)
; v c 6.79 10.13 0.1 1689 | o006 20 80 87+ 0.9-4.1 0.2 1689 14 30010
2048.0-2049.0 H 287 A 5.71 511 02 | 1723 | ooa | 20 163 99 101173 | o4 1723 | 29 3.1x10°
v A 9.18 10.14 0.1 1696 | 004 20 169 93+ 3197 06 169.6 45 7.8x10°
2049.0-2050.0 H 262 A 7.52 5.11 03 | t6s.8 | 004 20 167 90°* 20-59 07 169.8 54 25x107
2053.3-2053.7 v 276 A 6.41 3,26 - - - 65 110 g5 305-31% 1t - - 9.8x10°
2053.7-2054.0 H 2.76 A 7.28 5.10 40 | 1154 | 033 20 170 81* 1.9.12.9 16.5 115.4 52 3.010™
v A 929 956 - 1412 | 0186 55 110 79* 215.218 s.emoj
20 165 947 66-76 6.1t 1412 85 9.6x10
2300.6-2301.3 H 270 A 6.95 5.10 60 | 1445 | 014 65 110 82 | 296.300 1.7x107
20 165 97 98-100 6.1 1445 59 1.8x107
2304.2-2304.6 H 2.70 A 7.61 5.09 32 | 1248 | 026 65 110 99 266-269 12.9 124.6 99 2.m0*
2304.6-2305.2 v 2.70 A 827 5.10 — 1228 | 027 55 110 95 240-245 135 122.8 a8 1.3010°
2305.2-2305 5 v 269 A 917 9.39 - - - 65 110 ag- 215.223 82107
20 165 58 §3-78 11 - - 6.txto”’

Where: G, = Specific gravity; w, = Moislure content; Y« = Dry density; n = Porosity calculated from equation n = 1 - (y /G, v,) where Y= = Unit weight of water, o, = Average isotropic effective confining stress:
U, = Backpressure; and $ = Calculated degree of saturalion.

* Method A = Constant-head test; Method C = Falling-head test with increasing tailwater level.
**  B-Factor remained felatively constant for two consecutive increments of applied cell pressure,
T Vertical permeabliity lest specimen was subsequently used for unconfined compression tes! specimen, Accordingly, the final moisture content of the vettically oriented permeabliity test specimen was not
measured, and was assumed {o be the same as the horlzontal test specimen,
1 __Verilcal psrmeablilty test speciman was subsequently used for unconfined eompresslion test specimen, Accordingly, a final molsture content measurement after permeabllity testing was not made.
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Table 1 (Continued)
PERMEABILITY TEST RESULTS
CHARLOTTE COUNTY UTILITIES EAST PORT INJECTION WELL NO. 2
Sample Test D-5084 Initiat Condltions - 8 Range of Final Conditions Coefficlent of
ls:g?\:gl Specimen G, Test Length Diameter w v (Ib?l?\ 7 {Ib:?m’) Factor Hydrauiic w y S Petmeabilty
{teet) Orientatlon Method (cm) (cm) (%3 (Ibfﬁ’] n (%) Gradlent {%:) uwr'z’} (%) {crmvsec)
v A 7.59 3.28 03 | 1206 | 028 &5 110 g3+ 260-273 14.4 1206 99 8.2x10°
2308.0-2309.0 H 269 A 6.15 328 22 123.0 | 027 65 10 90" 320-334 25x10°
20 165 98 102-112 13.3 123.0 98 26x10°8
v A 7.78 10.04 02 | 1618 | 007 &5 110 70 242-260 s.:aur‘:
20 165 97 90-98 2.4t 161.8 92 1.8x10°
2806.6-2807.3 H 2.78 A 7.97 5.10 04 | 1626 | 006 | &5 110 94 | 259.262 52107
20 165 97 67.84 24 162.6 100 5.0xt07
2808.2-2808.5 H 283 A 7.15 5.1 - 1449 0.18 65 110 g5 281-288 7.4 1449 56 8.6x10¢
2808.5-2809.0 v 2.80 A 7.04 9.80 - - — 65 110 93 265-285 it - —~ 23x10°
2810.5-2811.0 H 2.84 A 5.82 3.28 0.9 169.2 | 005 65 10 a8 359-360 1.6 169.2 56 5.5x101°
2811.0-2811.4 v 2.81 Ct1t §.50 9.51 - - - 65 35 - 61-83 1t - - 1.3010"

Where: G, = Specific gravity, w, = Moisture content; Y4 = Dry density; n = Porosity calculated from equation n =1 - (v/G, y.) where y_ = Unit welght of water; G, = Average isolroplc effective conflning stress;
u, = Backpressure; and S = Calculated degree of saturation.

¢ Method A = Constant-head test; Method C = Falling-head test with Increasing tailwater level,
**  B-Facter remalned relatively constant for two consecutive Increments of applied cell pressure,
t  Vertlcal permeability test specimen was subsequently used for unconfined compression test specimen. Accordingly, the final moisture content of the vertically oriented permeabllity test specimen was hot

measured, and was assumed to be the same as ihe horizental test specimen.
1t Vertical permeability test specimen was subsequently used for unconfined compresslon test specimen. Accordingly, a final moisture content measurement after permeabliity lesting was not made.

111 Falilng-head test method performed uslng a constant-volume type permeability test apparatus because of the very low coefficient of permeability,
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Table 2
UNCONFINED COMPRESSION TEST RESULTS
CHARLOTTE COUNTY UTILITIES EAST PORT INJECTION WELL NO, 2
- . Uncenfined Compressive
Sample Initial Conditions ) Strength, g, (bin®) Young's
|Et§?~:2| (cm!rrffnute} Modulys,
. . Tre
(feet) ll-li?::gmh; Déagf;}er HD (‘.',1‘} Ub‘?ﬂ Measured | Corrected* (164in%)

2049.0-2050.0 8.64 510 1.7 0.1 171.7 0.0078 6154 6026 6.8x1 0:
2053.3-2053.7 6.42 3.26 2.0 10.8 127.4 C.0078 4744 - 6‘.':1)(10s
2300.6-2301.3 9.25 510 1.8 5.9 1427 0.0050 5442 5370 5.3)(105
2304.6-2305.2 8.85 5.10 1.7 0.2 120.3 0.0076 4154 4068 4.6x1 05
2305.2-2305.5 8.186 5.10 1.8 9.8 132.1 0.0078 4457 4398 5.3x105
2308.0-2309.0 6.27 3.28 1.9 0.1 120.8 0.0076 3175 3155 5‘21-:1{.‘.'5
2806.0-2807.3 7.72 5.11 1.5 1.7 163.3 0.C076 8334 8022 5.6x1 05
2808.5-2809 0 6.97 5.11 1.4 4.2 152.¢ 0.Go76 6054 57233 5.4)(105
2810.5-2811.0 929 5.10 1.8 02 170.0 0.020 17,683 17,450 718::(1!{}5
2811.0-2811.4 6.49 5.11 1.3 1.2 168.1 0.C076 11,177 10,498 5.3x10
Where: w, = Maisture centent; v, = Ory density; and & = Displacement rate.
*  Unconfined compressive strength corrected for H/D of less than 2 according to ASTM D 2938-86,
“._Young's modulus caiculated from the slope of the straight-fine partion of the stress-strain curve.
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