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the Port Mayaca Site Martin County, Florida” includes the data collected during the
construction and testing of an exploratory well at the above reference location. This
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and Testing Permit Number 0196441-001-UC, issued by the Florida Department of
Environmental Protection on February 3, 2003. A copy of the Construction Permit
and their provisions are included in Appendix A of the report.
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Executive Summary

The purpose of this project is to provide site-specific hydrogeologic information to address
storage zone selection, well capacity, confinement, and hydraulic character of the Floridan
Aquifer System (FAS) at the Port Mayaca site in Martin County, Florida. Data collected from
the testing and monitoring of the constructed exploratory well will be instrumental in the
appropriate design of the pumping and treatment facilities necessary to operate in the future as
part of a functional ASR system.

This report primarily describes the drilling, construction, and testing of the 24-inch diameter
Class V exploratory well identified as EXPM-1 at the Western Hillsboro Site. It summarizes and
presents data obtained during drilling and testing operations and anmalyses conducted. Well
EXPM-1 is the designation assigned by the Florida Department of Environmental Protection
(FDEP) under Permit Number 0196441-001-UC. The exploratory well (EXPM-1) was
constructed on SEFWMD-owned land near the confluence of the L-65 Canal and St. Lucie River
in the northwest quarter of Section 14 of Township 40 South, Range 37 East.

The scope of the investigation consisted of constructing and testing FDEP permitted exploratory
well. The exploratory well (EXPM-1) was drilled to a total depth of 1,380 feet below land
surface (bls). It was completed into a single distinct hydrogeologic zone within the upper
Floridan aquifer between 800 and 1,040 feet bls.

The main findings of the exploratory drilling and testing program at this site are as follows:

o Lithologic information obtained from drill cuttings from EXPM-1 indicates that the
Hawthorn Group sediments consist predominately of soft non-indurated detritial clays, silts
and poorly to moderately indurated mudstones/wackestone with minor amounts of sand and
shell material predominate from 146 to 755 feet bls. These low permeable sediments act as
confining units separating the Floridan Aguifer System (FAS) from the Surficial Aquifer
System (SAS).

o The top of the FAS was identified at a depth of approximately 755 feet bls, as defined by the
Southeastern Geological Society AdHoc Committee on Florida Hydrostratigraphic Unit
Definition (1986).

¢ Lithologic and geophysical logs, packer test results, and specific capacity results indicate
moderate to good production capacity of the upper Floridan aquifer from 800 to 1,040 feet
bls with a measured value of 52 gpm/ft/dd at the design injection/withdrawal rate of 5 mgd.

¢ A productive horizon in the upper Floridan aquifer from 800 to 1,040 feet bls yielded a
transmissivity value of 95,000 gallons/day/foot based on a confined aquifer model.

s Composite water quality sampling of EXPM-1 (Specific Capacity Test #3) indicate that

chloride and total dissolved solids (TDS) values exceed potable drinking water standards
with chloride and TDS concentrations of 726 and 1,826 mg/L, respectively.

iii
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The fluid-type logs (e.g., flow and temperature logs) indicate good production from flow
zones between 800 and 900 feet bls and 925 to 1,030 feet bls. Below 1,030 feet bls, the
productive capacity is limited (as indicated by the fluid-type logs) suggesting lower
permeable-semi-confining units near the base of the proposed storage horizon.

iv
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Introduction

Background

The Comprehensive Everglades Restoration Plan (CERP) — jointly being conducted by the
U.S. Army Corps of Engineers (USACE) and South Florida Water Management District
(SFWMD) - is focused on storing available water currently lost to tide. The Aquifer Storage
and Recovery (ASR) technology has been identified as a major storage option, particularly in
the vicinity of Lake Okeechobee, where available water has been identified. The Lake
Okeechobee ASR Pilot Project was designed to address some of the technical and regulatory
uncertainties of storing treated surface water via ASR systems. Hydrogeologic testing of large
diameter exploratory wells was identified as one of the first tasks in evaluating ASR potential
proximal to Lake Okeechobee.

The purpose of this project is to provide site-specific hydrogeologic information to address
storage zone selection, well capacity, confinement, and hydraulic character of the Floridan
Aquifer System (FAS) at the Port Mayaca site in Martin County, Florida. Data collected from
the testing and monitoring of the constructed exploratory well will be instrumental in the
appropriate design of the pumping and treatment facilities necessary to operate in the future as
part of a functional ASR system.

Scope

On February 3, 2003, the Florida Department of Environment Protection (FDEP) issued Permit
Number 0196441-001-UC to'the SFWMD. This permit allowed for the construction of one
Class V, Group 9, 24-inch outside diameter exploratory well at the Port Mayaca Site. A copy
of the permit is provided in Appendix A.

This report primarily describes the drilling, construction, and testing of a 24-inch diameter
exploratory well identified as EXPM-1 at the Port Mayaca site. Also the report summarizes
and presents data obtained during drilling and testing operations and analyses conducted.

Project Description

The Port Mayaca site is approximate 30 miles west of the Atlantic Ocean and approximately 1
mile east of the eastern boundary of Lake Okeechobee in unincorporated Martin County near
the town of Port Mayaca, Florida. The exploratory well (EXPM-1) was constructed on
SFWMD-owned land near the confluence of the L-65 Canal and St. Lucie River in the
northwest quarter of Section 14 of Township 40 South, Range 37 East (Figure 1). The
geographic coordinates of the exploratory well are latitude 26° 59°17” N and longitude 80° 36’
20” W (North American Datum of 1983 — NAD, 83). Land surface (well pad elevation) was
determined by a closed-loop survey at +22.20 feet relative to the National Geodetic Vertical
Datum of 1929 (NGVD, 29).

SFWMD issued a notice to proceed to Diversified Drilling Corp (DDC) on May 2, 2003 to drill
and construct the first of two 24-inch diameter exploratory wells at separate locations proximal
to Lake Okeechobee. On May 15 2003, construction began on the first exploratory well
identified as EXPM-1. Drilling, testing and construction activities related to EXPM-1
continued for approximately six months and were completed on November 20, 2003.



Exploratory Drilling and Well Construction

DDC began site preparation during early May 2003. After minor clearing and rough grading of
the site, the ground surface beneath the compacted lime-rock drilling pad was lined with a buried
impermeable high-density polyethylene (HDPE) liner (e.g., 30-mil geomembrane). A two-foot
thick temporary drilling pad was then constructed using crushed limestone. An earthen berm,
two-feet in height above pad level surrounded the perimeter of the rig and settling tanks, This
garthen berm was constructed to contain drilling fluids and/or formation waters produced during
well drilling, testing, and well construction activities (Figure 2).
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Figure 2. Well Pad Schematic.

DDC installed four pad monitor wells at the corners of the temporary drilling pad prior to the
start of drilling operations. SFWMD’s onsite field representatives monitored the water quality of
these wells on a weekly basis 1o ensure no releases of brackish water occurred at surface during
construction.

Formation samples (well cuttings) and borehole geophysical log data were used to determine the
actual casing setting depths. The pilot-hole was reamed to specified diameters and casing
installed. Three concentric steel casings (42-, 34-, and 24-inch-diameter) were used in the
construction of EXPM-1. Figure 3 summarizes the construction details of EXPM-1
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DDC initiated drilling activities for EXPM-1 on May 13, 2003. Drilling operations began by
advancing a 48-inch diameter borehole to a depth of 40 feet below land surface (bls) via the mud
rotary method. That same day, DDC installed the nominal 42-inch diameter, steel pit casing
(ASTM AS53, Grade B, and 0.375-inch wall thickness) in the nominal 48-inch diameter borehole
to a depth of 36 feet bls. The annulus was pressure grouted to land surface using 130 cubic feet
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(ft’) of ASTM Type 11, Portland cement (15.6 lbs/gal). A factory mill certificate for the 42-inch
diameter steel pit casing is provided in Appendix B.

After installing the 42-inch diameter pit casing, DDC drilled-out the cement plug at the base of
the pit casing to full gauge, then reconfigured their drilling assembly and began drilling a
nominal 12-inch diameter pilot-hole via mud rotary method. On May 27, 2003, DDC advanced
the pilot-hole through the Pleistocene-Pliocene aged sediments and into the Miocene-aged,
Hawthorn Group to a depth of 230 feet bls. On May 28, 2003, MV Geophysical Surveys, Inc. of
Ft. Myers, Florida, geophysically logged the pilot-hole from land surface to 223 feet bls without
incident. The logging suite consisted of the following logs: 4-arm caliper, natural gamma ray,
spontaneous potential (SP), borehole compensated sonic (BHC) and dual induction/laterolog(3)
combination, Field copies from Geophysical Log Run No. 1 are presented in Appendix C-1.

Using well cuttings and geophysical log data, the base of the Surficial Aquifer System (SAS)
was identified at approximately 146 feet bls, where a greenish-gray phosphatic, silty clay unit
was encountered. In addition, the natural gamma log noted an increase in natural gamma ray
emissions, which corresponded to the lower permeable silty, phosphatic clays found at similar
depth. On June 10, 2003, DDC reamed the nominal 12-inch diameter pilot-hole to 158 feet bls
using a nominal 40-inch diameter staged bit reamer. The nominal 40-inch borehole was
geophysically logged (caliper and natural gamma ray) to verify depths and to calculate cement
volumes for subsequent cement grouting operations. The caliper log showed no unusual
borehole conditions that would prohibit proper installation of the 34-inch diameter surface casing
(see Geophysical Log Run No. 2 in Appendix C-2). DDC then installed the 34-inch diameter,
steel casing (ASTM AS3, Grade B, and 0.375-inch wall thickness) in the nominal 40-inch
diameter borehole to a depth of 155 feet bls. Once installed, the 34-inch diameter steel pipe was
pressure grouted using 646 fi’ of ASTM Type II cement. An additional 85 ft* of ASTM Type II
cement was installed via the tremic method to bring cement levels in the annulus to surface,
completing surface casing installation on June 11, 2003.

The purpose of the surface casing is to isolate the SAS from brackish water contamination and to
provide drill rig stability during continued drilling operations. A factory mill certificate for the
34-inch diameter surface casing is provided in Appendix B.

With the surface casing installed, DDC advanced a nominal 10-inch diameter pilot-hole via the
closed circulation mud rotary method. On June 25, 2003, DDC completed pilot-hole drilling
operations through the unconsolidated to semi-consolidated sediments of the Miocene-aged
Hawthorn Group. Drilling operations continued into the upper Eocene-aged carbonates of the
upper Floridan aquifer to a depth of 875 feet bls. During drilling operations, two 4-inch diameter
conventional cores were collected from the Hawthorn Group from the following depth intervals:
617 to 637 feet bls, and 637 to 648 feet bls. During coring operations, minimal lengths of core
were retrieved to surface with a core recovery efficiency of thirty-four percent (see
“Hydrogeologic Testing” section for further details)

On July 21, 2003, MV Geophysical Surveys, Inc. conducted and completed geophysical logging
operations within the nominal 10-inch diameter pilot-hole from 155 to 875 feet bls without
incident. The geophysical logging suite included the following logs: 4-arm caliper, SP, natural
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gamma ray, dual induction with shallow laterlog-3, and borehole compensated sonic. Field
copies from Geophysical Run No. 3 are provided in Appendix C-3.

Review of the geophysical logs (Appendix C-3) and lithologic data (provided in Appendix E)
from the subject borehole indicates that the top of the FAS occurs at a depth of 755 feet bls.
However, the final 24-inch steel production casing was set at a depth of 800 feet bls for reasons
listed below:

1. Seal off overlying clays of the Hawthorn Group and carbonate mud stringers and fine quartz
and phosphatic sands within the lower portion of the Arcadia Formation.

2. Facilitate reverse-air-drilling operations through the underlying permeable horizons of the
FAS to the anticipated depth of 1,400 feet bls.

3. Locate the casing in a competent, well-indurated rock unit to reduce undermining (erosion) at
its base as a result of natural and induced high velocity upward flow.

4, Evaluate flow characteristics of the FAS within the anticipated open-hole interval of 800 to
1,400 feet bls.

5. Avoid non-productive, phosphate-bearing silt/sand from approximately 700 feet to 765 feet
bls - as evidenced by the drill cuttings and peaks on the natural gamma ray log trace, which
may pose impacts to FAS water quality and further drilling operations.

6. Lack of evidence of permeable zones from 755 to 800 feet bls based on the invasion profile
evidenced by the dual induction log and lower log-derived sonic porosity values.

Therefore, on June 30, 2003, the nominal 10-inch diameter pilot-hole was temporarily back-
filled with 3/8-inch diameter crushed limestone gravel to approximately 790 feet bls. These
measures prohibited the low permeability, clay-rich sediments of the Hawthorn Group from
entering the previously drilled pilot-hole during reaming operations, reducing the potential for
formation damage to the permeable carbonates. DDC began to ream the nominal 10-inch
diameter pilot-hole using a nominal 33-inch diameter staged bit reamer. On July 21, 2003, DDC
circulated and geophysically logged (caliper and natural gamma ray) the nominal 33-inch
diameter borehole to its total depth without incident. The caliper log trace showed no unusual
borehole conditions that would prohibit proper installation of the 24-inch outside diameter casing
to 800 feet bis (Geophysical Log Run No. 4 provided in Appendix C-4). The 24-inch outside
diameter casing was installed (ASTM A53, Grade B, and 0.500-inch wall thickness) to a depth of
800 feet bls. The factory mill certificate and the casing instaliation log for the 24-inch diameter
steel casing are provided in Appendix B. Once the casing was installed to a depth of 800 feet
bls, it was rotated and reciprocated to discern if it was free within the borehole for subsequent
cement grouting, DDC then circulated approximaiely 10,000 gallons of water through the
annular space to displace heavy drilling mud that was previously required for borehole
stabilization. This post-conditioning water flush reduces the potential mixing of grout and
drilling mud (of similar densities) during grouting operations, reducing the risk of mud channels
(annular voids) within the cement sheath.

After the post-conditioning water flush, pressure-grouting operatlons began by installing tremie
pipe (2.875-inch diameter) to 767 feet bls. A volume of 1,200 ft* (1,000 bags @ 94 lbs/bag) of
ASTM C-150 Type II neat cement was then pumped during pressure grouting operations. A
temperature/gamma survey was conducted eight hours after cementing operations ceased. This
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survey was used to identify the top of the cement within the annulus as a result of pressure-
grouting. A significant shift in the temperature gradient log and corresponding deflection in the
temperature differential log occurred at 340 feet bls (see Geophysical Log Run No. 5 in
Appendix C-5 for the temperature-gamma log), which suggests that the top of the first stage is
located at that depth. Steel tubing was then used to physically locate (hard tag) the cement level
within the annulus. The physical tag indicated the cement level at 342 feet bls which was in
close agreement to that suggested by the temperature log. An additional 756 ft® of ASTM Type
IT neat cement was pumped on July 22 and 23, 2003 by the tremie method, filling the annular
space and causing cement returns at land surface. Actual cement volumes pumped during casing
installation were in close agreement to theoretical volumes (approximately 95 % of theoretical)
based on a nominal 33-inch diameter borehole and 24-inch diameter steel casing. A cement bond
log (CBL) was conducted to evaluate the bond quality between the annular cement, the 24-inch
diameter production casing and rock formations. The recorded amplitude curve infers that the
24-inch diameter casing is supported (cemented — good cement bond to casing and rock
formations) with no discernable voids within the annular space (see Geophysical Log Run No. 6
in Appendix C-6 for the CBL).

Once grouting operations were completed, a temporary well header was installed on the 24-inch
diameter steel casing in preparation of mechanical integrity (pressure) testing operations. Next,
the well was filled with water and pressurized to approximately 100 pound per square inch (psi)
using a high-pressure water pump. Several preliminary 1-hour pressure tests were conducted
from July 28 to August 5, 2003. During these tests, internal casing pressure decreased by 8 to 20
psi - an 8 to 20% reduction, which exceeded the specified test tolerance limit of +/- 5%. DDC
then made appropriate adjustments to the well head configuration isolating surface leaks and
circulated-out heavier completion fluids to dissipate residual heat from cementing operations.

Once properly sealed and with the residual heat dissipated, SFWMD notified FDEP of the
official pressure test date for the 24-inch diameter steel casing. The formal pressure test was
conducted and successfully completed on August 6 2003, witness by a FDEP representative.
During the course of the 60-minute pressure test, total pressure within the 24-inch diameter
casing decreased 0.2 psi, representing a 0.2 % decline — well within the test tolerance limit of +/-
5% (Table 1.)
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Table 1.
Official Pressure Test onh 24-inch Steel Casing
EXPM-1 UIC Permit # 0196441-001 uc
Elasped | Pressure Delta
Time Time | Reading | Pressure Recorded
Date Hour {min) psi psi Remarks By
08/06/03 8:36 0 100.3 0.0 Start of Pressure Test RS
08/06/03 8:41 5 100.1 0.2 RS
08/06/03 8:46 10 100.1 0.0 RS
08/06/03 8:51 15 100.1 0.0 RS
08/06/03 8:56 20 100.1 0.0 RS
08/06/03 9:01 25 100.1 0.0 RS
08/06/03 9:06 30 100.1 0.0 RS
08/06/03 9:11 35 100.1 0.0 RS
08/06/03 | 9:16 40 100.1 0.0 RS
08/06/03 9:21 45 100.1 0.0 RS
(08/06/03 9:26 50 100.1 0.0 RS
08/06/03 9:31 55 100.1 0.0 RS
08/06/03 9:36 60 100.1 0.0 End of Pressure Test RS
Total Pressure Change 0.2psi
IWitnessed by Paul Linton, SFWMD (Engineer of Record)
Mark Silverman, FDEP
Recorded By: Roger Simon, BFA/CH2MHill

DDC reconfigured the drilling equipment and site to accommodate open-circulation, reverse-air
drilling operations. In addition, SFWMD personnel installed water quality probes into the St.
Lucie (C-44) Canal equipped with sondes used to measure and record temperature, pH, specific
conductance, dissolved oxygen, and turbidity levels. These probes were deployed 100 meters
upstream from the point of discharge (POD), 100 meters downstream from the POD, and 800
meters downsiream from the POD. During reverse-air drilling operations, formation water was
diverted through a series of 7,500-gallon settling tanks and filtration system then discharged into
the C-44 Canal via a 12-inch diameter PVC pipe. A SFWMD representative collected water
quality data (3 times daily) from the water quality sondes in the C-44 Canal during formation
water discharges in compliance with FDEP-issued National Pollutant Discharge Elimination
System (NPDES) permit monitoring requirements.

On August 13, 2003, DDC drilled out the cement-plug (a result of pressure grouting} at the base
of the final casing string with a nominal 22-inch diameter bit. DDC tripped back in with a
nominal 10-inch bit and began to drill out the temporary backfill material (3/8-inch diameter
crushed limestone) from the original pilot-hole via reverse-air rotary technique to 875 feet bls.
The nominal 10-inch pilot-hole was then completed to a total depth of 1,380 feet bls on
September 1, 2003. During drilling operations, several 4-inch diameter conventional cores were
collected from Eocene-aged carbonates of the upper part of the FAS. Conventional cores were
obtained from the following depth intervals: 900 to 920 feet bls, 920 to 940 feet bls, 1,050 to
1,070 feet bls, and 1,340 to 1,348 feet bls. During coring operations, rock cores were retrieved
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to surface with a core recovery efficiency of fifty percent. Once the pilot-hole was completed it
was developed via the reverse-air method and prepared for geophysical logging operations.

On September 2, 2003, Schlumberger Wireline Services (SWS) provided conventional and
specialty geophysical logging services at EXPM-1. During the next four days, SW3 conducted
and completed geophysical logging operations within the nominal 10-inch diameter pilot-hole
from 800 to 1,380 feet bls without incident. The geophysical logging suite included the
following logs:
e caliper (cal),
Spontaneous Potential (SP),
natural gamma ray spectromeiry (NGS),
elemental capture spectroscopy (ECS),
high resolution array induction (AITH),
dual induction log (DIL),
dipole sonic imager (DSI),
long-spaced sonic (LSS),
compensated density with photoelectric effect (PEF),
compensated neutron, nuclear magnetic resonance (MRIL),
modular dynamic formation tester (MDT), and
full-bore formation micro-imager (FMI).

Field copies of the formation evaluation geophysical logs exempt from post-processing obtained
during Geophysical Log Run No. 7 are provided in Appendix C-7.

On September 6, 2003, MV Geophysical Surveys, Inc. geophyscially logged the nominal 10-inch
diameter pilot-hole from 800 to 1,380 feet bls. The logging suite consisted of the following:
* x-y caliper,
natural gamma ray,
flow meter,
fluid resistivity, and
high-resolution temperature logs conducted under both static (non-flowing) and dynamic
(artesian flow) conditions.

Field copies provided by MV Geophysical Surveys, Inc., are provided in Appendix C-8.

Specific capacity test intervals were selected using the information provided by analysis of the
geophysical logs and lithologic data. The purpose of these tests was to characterize the water
quality and production capacities of specific intervals and to identify an acceptable ASR horizon
within the upper Floridan aquifer.

Based on this information, the nominal 10-inch diameter pilot-hole was modified in the
following manner: ‘
¢ DDC permanently back-plugged it from 1,040 feet to 1,380 feet bls using ASTM Type Il
cement.
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e DDC installed pea-gravel as a temporary back-fill material from 905 feet to 1,040 feet
bls.

¢ A five5-foot cement plug was installed from 900 feet to 905 feet bls.

DDC then set a single temporary packer at 840 bls to test an interval from 800 to 840 feet bls.
After successful completion of the packer test in the nominal 10-inch diameter borehole, DDC
began to over drill the pilot-hole from 800 to 900 feet bls, which increased the borehole diameter
to a minimum of 22 inches. A high capacity interval test was completed with the open hole
section from 800 to 900 feet bls on Gctober 13, 2003. Based on well productivity data from the
first interval test, the 22-inch diameter borehole was extended to 1,040 feet bls and a second
specific capacity test conducted (see the “Inferval-Packer Test” section of this report for a
description of the methods and a summary of the results). Based on acceptable specific capacity
results of approximately 25 gallons per minute per foot of drawdown (gpm/{t/dd), the nominal
22-inch diameter borehole was not advanced below 1,040 feet bls.

On October 17, 2003, SWS conducted geophysical logging operations in the nominal 22-inch
diameter borehole from 800 to 1,040 feet bls. Conventional and specialty logs were conducted
including:
e caliper,
SP,
natural gamma ray spectrometry (NGS),
high resolution array induction (AITH),
dual induction log (DIL),
dipole sonic imager (DSI),
long-spaced sonic (LSS),
compensated density with photoelectric effect (PEF), and
compensated neutron.

Field copies exempt from post-processing during Geophysical Log Run No. 9 are provided in
Appendix C-9. The same logging suite as those conducted during geophysical log run no 7
were conducted to compare quality of the resisitivity and sonic log data obtained from a large
(22-inch diameter) versus small diameter (10-inch diameter) borehole. The results of the
comparative analysis will provide the basis for future geophysical logging alternatives.

Based on geophysical log data and in conjunction with specific capacity results, SFWMD
instructed DDC to acidize the open hole section (800 to 1,040 feet bls) of EXPM-1. On October
22, 2003, HydroChem Industrial Services rigged up to the acid line on the well header of EXPM-
1 and DDC prepared to pump the necessary volume of water. The open borehole section of
EXPM-1 was then acidified with 4,200 gallons of 18-Baume muriatic acid (28% hydrochloric
acid) without incident. Well acidization operations were completed within six hours with minor
positive pressure increases recorded at the well head. After 24 hours, the acid was developed out
by flushing the well with fresh water, which continued from October 23 through 30, 2003. All
produced waters were neutralized with soda ash whereby the pH was adjusted to 6 standard units
{s.u.) and then passed through an onsite filtration system before being discharged to the St. Lucie
Canal in accordance with NPDES permit requirements.

10
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A third step-drawdown test was then conducted on November 3, 2003 to determine the effect of
acidization on well productivity. During the step-drawdown test, EXPM-1 was pumped at
successive increments of 600 gpm, ranging between 2,200 and 4,200 gpm. The results from the
step-drawdown test indicate that the production capacity of EXPM-1 increased from 24 gpm/ft
of head to 50 gpm/ft of head at a pumping rate of 3,200 gpm as a result of the well acidization.

On November 11, 2003, MV Geophysical Surveys, Inc. geophyscially logged the nominal 22-
inch diameter pilot-hole from 800 to 1,040 feet bls Field copies provided by MV Geophysical
Surveys, Inc., are in Appendix C-10.

The specific capacity test and geoohysical logging was followed by a 24-hour constant rate
drawdown test to determine longer term specific capacity results at the projected
withdrawal/injection rate of 5 million gallons per day (mgd) (3,475 gpm).

After the constant rate test, DDC installed the permanent wellhead, constructed a 6-foot by 6-
foot concrete pad and installed 4-foot high steel corner posts (Figure 4) completing well
construction activities at this site. Well construction and testing activities related to EXPM-1 are
summarized in Appendix B, Table 1.

After construction was completed, EXPM-1 was surveyed relative to permanent reference points
by a Florida registered land surveyor, and located on a site plan map by latitude and longitude,
and recorded in the public record (Appendix D).

11
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Hydrogeologic Framework

Two major aquifer systems underlie this site - the Surficial Aquifer System (SAS), and the
Floridan Aquifer System (FAS) separated by an Intermediate Confining Unit (Hawthorn Group).
The FAS is the focus of this exploratory well program and is composed of multiple, discrete flow
zones separated by low permeable “confining” units that occur throughout this Eocene-aged
sequence. Figure 5 shows a hydrogeologic section underlying the Port Mayaca site.

Surficial Aquifer System

The SAS extends from land surface (top of the water table) to a depth of 146 feet bls. It consists
of Holocene and Pliocene-Pleistocene aged sediments. The undifferentiated Holocene sediments
occur from land surface to a depth of 10 feet bls, and consist of unconsolidated orange to light
gray, very fine to coarse grained quartz sands and shell fragments within a calcilutite matrix.
The sediments from 10 to 146 feet bls are composed primarily of yellowish gray, moderately
indurated limestone with intermittent shell beds - 5 to 10 feet thick. Low permeability,
arenaceous calcilutite at 146 feet bls forms the base of the SAS at this site. A significant
increase in the natural gamma ray activity below a depth of 170 feet bls suggests an increase in
clay content and phosphate percentages with emissions above 30 American Petroleum Institute
(API) units.

Intermediate Confining Unit

Below the SAS lies the Intermediate Confining Unit and extends from 146 to 755 feet bls at this
location. The Peace River and Arcadia Formations of the Miocene-Pliocene aged Hawthom
Group (Scott, 1988) act as confining units separating the FAS from the SAS. Lithologic
information obtained from drill cuttings from EXPM-1 indicates that the Hawthorn Group
sediments consist predominately of soft non-indurated detritial clays, silts and poorly to
moderately indurated mudstones/wackestone with minor amounts of sand and shell material (see
lithologic descriptions in Appendix E-1 and E-2).

The signature of the natural gamma ray log from 155 to approximately 430 feet bls indicates a
clayey silt unit (interpreted to be the Peace River Formation) with values ranging from 40 to 100
API units, The signature of the photoelectric absorption index (PEFZ) log from the proximal
test/monitor well (MF-37) located 1,200 feet north of EXPM-1 indicates a clayey silt to fine-
grained quartz sand unit with a minor carbonate component with average values of 2 barnes per
electron (b/e) through this interval.

A change in lithology from a clay-silt unit to predominantly high porosity, moderately indurated
carbonate units occurs below 430 feet bls. This interval was identified as the Arcadia Formation.
The natural gamma log below 430 feet bls produces thin, intermittent, gamma radiation peaks,
associated primarily with intervals of significant phosphate sand/silt content with thin,
intermittent moderately indurated limestone unit identified by positive spikes in the resistivity
and sonic log traces. Reese (2003) identified the top of the basal Hawthorn unit at 715 feet bls in
the proximal test/monitor well (MF-37) however it was identified slightly deeper in EXPM-1 at a
depth of 725 feet bls. The basal Hawthorn unit from 725 to 755 feet bls consists of a yellowish-
gray, packstone with significant carbonate mud content, which limits this interval’s vertical and
horizontal permeability. These low permeable units form the lower boundary of the Intermediate
Confining Unit.
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Floridan A quifer System ~

The FAS consists of a series of Tertiary limestone and dolostone units. The system includes
sediments of the lower Arcadia Formation, Suwannee and Ocala Limestones, Avon Park
Formation, and the Oldsmar Formation. The Paleocene-age Cedar Keys Formation with
evaporitic gypsum and anhydrite forms the lower boundary of the FAS (Miller, 1986).

Upper Floridan Aquifer

The top of the FAS, as defined by the Southeastern Geological Society AdHoc Commitiee on
Florida Hydrostratigraphic Unit Definition (1986) coincides with the top of a vertically
continuous permeable early Miocene to Oligocene-aged carbonate sequence. The upper Floridan
aquifer (UFA) consists of thin, high permeability water-bearing horizons interspersed with thick,
low permeability units of early Miocene to middle-Eocene age sediments, including the basal
Arcadia Formation, Suwannee and Ocala Limestones, and the Avon Park Formation. At this
site, the top of the FAS occurs at a depth of 755 feet bls, which coincides with the basal
Hawthorn Unit (Reese, 2003), part of the Arcadia Formation.

The Arcadia Formation from 755 to 790 feet bls is composed primarily of moderately indurated
packstone and grainsione units containing approximately 5-10% shell fragments and 5-7%
phosphatic sands and silts. The dual induction, sonic and caliper logs all indicate a competent,
low porosity unit at 755 feet that continues to 790 feet bls. The resistivity values increase from
12 to 40 ochm-meter (ochm-m) and the caliper log shows a relatively gauged borehole (i.e. similar
to the diameter of the drill bit).

The sharp formation contact between the Miocene-aged Arcadia Formation (Hawthorn Group)
and the underlying Oligocene-aged Suwannee Limestone at a depth of 790 feet bis is identified
by a change in lithology from a dark gray, well-indurated wackestone to a yellowish-gray
packstone, which continues to 825 feet bls. This discontinuity at 790 feet bls is evidenced by a
significant attenuation of the natural gamma activity, and a decrease in the formation resistivity
and sonic transit time.

A slight change in lithology from a yellowish-gray, wackestone to light orange-gray, friable,
moderately indurated wackestone-packstone identifies the upper boundary of the Ocala
Limestone at a depth of 825 feet bls. This formation boundary coincides with a slight
attenuation of natural gamma activity, a slight increase in sonic travel times, a spiked signature
of the resistivity log trace and an enlarged borehole (see Geophysical Log Run No. 4 in
Appendix C-4)

Generally, two predominant permeable zones exist within the UFA with the uppermost typically
encountered between 700 and 1,200 feet bls. The most transmissive part usually occurs near the
top, coincident with an unconformity at the top of the Oligocene or Eocene-aged formations
(Miller, 1986). Well cuttings and production-type geophysical logs suggest that moderate
productive horizons exist within the UFA at this site resulting in modest to high productive
capacities. A slight deflection in the temperature differential log trace at 825 feet bls suggests
the presence of a minor flow zone. A specific capacity test on an interval from 800 to 900 feet
bls that straddled the Suwannee-Ocala formation contact yielded 18 gpm/ft of drawdown when
pumped at a rate of 2,100 gpm. Brown (1980) noted similar production potential of the UFA

14
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along the eastern boundary of Lake Okeechobee in Martin County. Within this area,
transmissivity values ranged between 25,000 and 50,000 gallons per day per foot (gpd/ft).

Based on lithologic and geophysical log data, the Ocala Limestone occurs from 825 feet to 905
feet bls and consists of low to moderate permeability, orangish-gray moderately indurated
wackestones, and packstones, inter-bedded with light-gray micrite. This unit was evident on the
geophysical logs by a positive shift in the resistivity and a decrease in sonic transit times (than
above) (Appendix C-8). The top of the Avon Park Formation occurs at a depth of 905 feet bls
marked by an increase in electrical resistivity and a decrease in sonic transit times and by a
gauged borehole (similar in diameter to the drill bit). The upper portion of the Avon Park
Formation from 905 to 1,040 feet bls consists of packstone/grainstone units, which vary in log-
derived porosity values and induration, as noted by the spiked nature of the neutron-density and
miro-resistivity log traces (Appendix C-8). Step-drawdown test results indicate modest to good
production with a specific capacity of 52 gpm/ft-of-head at the design injection rate of 3,500
gpm (5 mgd). The 24-hour aquifer performance test (APT) yielded a specific capacity of 52
gpm/ft of head with a calculated transmissivity of 104,000 gpd/ft (Driscoll, 1989).

Middle Floridan Confining Unit

The Avon Park Formation from 1,040 to 1,384 feet bls forms an inter-aquifer confining unit
within the FAS at this site. This interval consists of low permeable mudstones and wackestones.
There was little evidence of significant water production discerned during drilling operations,
and formation samples from this interval do not show evidence of large-scale secondary porosity
development (e.g., good pinhole or moldic porosity). A packer test conducted in the test/monitor
well (MF-37) from 1,241 to 1,288 feet bls yielded a specific capacity of 2 gpm/ft of head. In
addition, the production type geophysical logs traces (e.g., temperature and flowmeter logs) from
EXPM-1 indicate no significant water producing horizons, as seen by smooth log traces in both
the temperature and flowmeter logs, which support the presence of low permeability sediments
and the overall confining nature of this interval,

15
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Hydrogeologic Testing

Specific data was collected during the drilling program to determine the lithologic, hydraulic and
water quality characteristics of the FAS at the Port Mayaca site. These data were to be used in
the final design of EXPM-1.

Formation Sampling

Geologic formation samples (well cuttings) were collected, washed, and described (using the
Dunham, 1962 classification scheme) on-site during the drilling of the pilot-hole. Formation
samples were collected at 5-foot intervals. The field lithologic descriptions for EXPM-1 are
provided in Appendix E-I. Representative formation samples were sent to the Florida
Geological Survey (FGS) for detailed analysis and long-term storage.

During drilling of EXPM-1, DDC obtained conventional cores using a 4-inch diameter, 20-foot
long, diamond-tipped core barrel. Six rock cores of various lengths were recovered from the
FAS between 617 and 1,348 feet bls with core recoveries of 0 to 100 percent. The six cores were
sent to Core Laboratories (Midland, Texas) to determine the following parameters: horizontal
and vertical permeability, porosity, grain density, elastic, mechanical and acoustic properties, and
lithologic character. '

Formation Fluid Sampling

During reverse-air drilling of the pilot-hole, samples were taken from circulated return fluids
(composite formation water) at 30-foot intervals (average length of drill rod) from 890 feet bls to
1,384 feet bls. A Hydrolab® multi-parameter probe measured field parameters on each sample,
which included temperature, specific conductance, and pH. Figure 6 shows field-determined
specific conductance values and calculated total dissolved solids (TDS) concentrations (Hem,
1994) with respect to depth. Between 890 feet to 1,030 feet bls, specific conductance values and
TDS concentrations averaged 2,541 micromhos per centimeter (umhos/cm) and 1,575 milligrams
per liter (mg/L), respectively. Between 1,050 feet and 1,240 feet bls, specific conductance
readings decrease with an average value of 2,348 micro-umhos per centimeter (umhos/cm).
Specific conductance values of the formation water, however gradually increased between 1,270
and 1,340 feet bls to a maximum value of 1,727 umhos/cm.
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Figure 6. Water Quality with Depth -- Reverse-Air Returns.

Geophysical Logging

Geophysical logs were conducted in the pilot-hole after each stage of drilling and before casing
installation. These logs were conducted to provide a continuous record of the physical properties
of the subsurface formations and their contained fluids. These logs were later used to assist in
the interpretation of lithology, to provide estimates of permeability, porosity, bulk density, and
resistivity of the aquifer, and to determine the salinity of the ground water (using Archie's
equation, [Archie, 1942]). In addition, the extent and degree of confinement of specific intervals
can be discerned from the individual logs. The geophysical logs also provided data to determine
the desired casing setting depths on the exploratory well. A cement bond log (CBL) was
conducted to assess the quality of the cement sheath surrounding the 24-diameter steel casing of
EXPM-1.

The geophysical logging contractor downloaded all geophysical log data directly from their
onsite logging processor in log ASCII standard (LAS) version 1.2 or 2.0 format. The neutron
and density porosity values calculated as part of geophysical log runs no.4 and 8 were derived
using a limestone matrix with a density of 2.71 grams per cubic centimeter (gm/em’).

The geophysical log traces from log runs no. 1 through 10 are presented in Appendix C-1

through C-10. The original geophysical logs and video surveys are archived and available for
review at SEWMD headquarters located in West Palm Beach, Florida. Table 2 provides a
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summary of conventional geophysical logging operations conducted by MV Geophysical
Services, Inc. at this site.

Table 2. Conventional Geophysical Logs.

Summary of Geophysical Logging Program — EXPM-1

Logged g : ;
1 Logging | Interval Natural Flow- Fluid | Cement ;
|IRun #|| Date Company | (ft.) bls | Callper | Gamma | SP| DIL| Sonic| Meter | Temp | Res. |Bond Log| Video
1 05/28/03 MVG 0-230 X X X | % X
2 06/10/03 MVG 0-164 X X
3 06/11/03 MVG 0-150 X X
4 06/26/03 MVG 0-880 X X X | x X
5 07/21/03 MVG 0-800 X X
6 07/22/03 MVG 0-800 X X
8 09/06/03 MVG 725-1380 X X X X X X
10 || 11/11/03 MVG 725-1040 X X X X X X
rMVG = MV Geophysical Services Inc.

Specialty logging operations conducted by Schlumberger Wireline Services are summarizes in
Table 3.

Table 3. Specialty Geophysical Logs.

__Summary of Speclalty Geophysical Logging Program =- EXPM -1

Logged | Spectal Array Comp. Electron | Dipole | 'Long | Formation
Run Logging | Interval | Gamma | Induction Density/ Capture | Sonic | Spaced Micro
# Date | Company| (ft.) bls Ray Imager | Neutron/PEF | Spectro | Imager | Sonic Imager .

7 ||09/02/03] SWS 725-1380
9 ||10/17/03] SWS 725-1040 X X X X X X X

SWS = Schlumberger Wireline Services
Water samples where obtained from specific depths via the modular dynamic tester (MDT) in
pressurized vessels. The laboratory determined results of inorganic analyses of MDT samples
are summarized in Table 4.

Table 4. Inorganic Water Quality Results from Modular Dynamic Tester.

Inorganic Water Quality Data from EXPM-1, Port Mayaca Site, Martin County, Florida.

Cations Anions Field Parameters
Alka He i
as T Specific
Depth | Na* K' | Ca¥ [ Mg* | CI | CaCOs| SO | TDS | Conduct. | Temp | pH
Identifier (ft.bls) | mg/L | mg/L | mg/L | mg/l | mg/L | mg/L. | mg/L | mg/L | umhos/cm'| 2C | ‘su.
EXPMI_MDTI 920 364 41 112 77 811 130 238 1,850 3,125 | 2080 [ 7.70
EXPMI_MDT2 1007 185 34 75 55 411 128 190 1,190 1,842 | 2080 | 7.76
EXPM1_MDT3 1101 284 36 87 75 656 136 180 1,520 2,590 | 20.60 | 8.08
EXPM1_MDT4 1217 508 40 118 93 | 1040 130 253 2,340 3,984 | 2050 [ 7.98
EXPMI1_MDT5 1318 497 43 119 91 | 1040 129 251 2,400 3,952 209 | 764
mg/L = milligrams per liter ft. bls = feet below land surface 0 C =degree Celsius
umhos/cm = microumhos per centimeter s.u = standard unit Alka = Alkalinity

TDS = Total Dissolved Solids
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In addition, formation pressures where obtained from specific depths via the MDT. These data
were used to derive a linear pressure gradient in relationship to depth at the Port Mayaca site
(Figure 7). These data indicate a normal pressure gradient of 0.4355 pounds per square inch per
foot of depth with no abnormal (neither high nor low) pressure zones identified.

MDT Pressure vs Depth Profile
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Figure 7. Formation Pressure Gradient - EXPM-1.

Petrophysical Data and Analyses

During drilling of EXPM-1, DDC obtained conventional cores using a 4-inch diameter, 20-foot
long, diamond-tipped core barrel. DDC retrieved six rock cores from the FAS between 617 and
1,348 feet bls with core recoveries between 0 and 100 percent. Table 5 is a summary of the full-
diameter coring program conducted at this site.
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Table 5. Summary of Full Diameter Coring Operations (EXPM-1).

Core No. Core Core ' - Core Percent

Interval | Footage | Recovered | = Recovery
(feet bls) (feet) |  (feet) i a

1 617-637 20 0.0 0.0}

2 637-648 11 11.0 100.0

3 900-920 20 6.0 30.0

4 920-940 20 12.5 62.5

) 1050-1070 20 12.0 60.0

6 1340-1348 8 8.0 100.0

Totals: 99 49.5 50.0

SFWMD sent recoverd rock cores to Core Laboratories (CL) to determine the following
parameters: horizontal and vertical permeability, porosity, grain density, and lithologic
characteristics. Upon arrival, CL recorded a spectral gamma log on each core for downhole
correlation with the geophysical logs. Full diameter and plug samples (when core conditions
necessitated) were selected for core analyses and fluid removal was achieved by convection oven
drying.

CL determined full diameter porosity by direct pore volume measurement using the Boyle’s Law
Helium Expansion Method. Once the samples were cleaned and dried, CL determined bulk
volume by Archimedes Principle with grain density calculated from the dry weight, bulk volume
and pore volume measurements using Equation No. 1 (American Petroleum Institute, 1998).

Grain Density = Dry Weight /(Bulk Volume — Pore Volume) (Equation 1)

Porosity as a percent was calculated using bulk volume and grain volume measurements using
Equation No. 2.

Porosity = ((Bulk Volume — Grain Volume)/ Bulk Volume) x 100 (Equation 2)

After cleaning, CL measured bulk volume on the individual samples by Archimedes Principle
with porosity calculated using Equation No. 2. Steady-state air permeability was measured on
the full diameter core samples in two horizontal directions and vertically while confined in a
Hassler rubber sleeve at a net confining stress of 400 psi. Appendix F, Table 2 lists the results of
the petrophysical analyses. Figure 8 shows a semi-log cross-plot of laboratory derived horizontal
permeability versus (helium) porosity. The equation of the fitted linear regression model, which
describes the relationship between the log, transformed horizontal permeability (y) and porosity
(x) is logio (v) = 0.0994(x) — 1.2713. The correlation coefficient equals 0.4 (a value of 1.0
suggests a strong positive relationship), indicating a weak relationship between the two variables.
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Figure 8. Cross-Plot of Laboratory Derived Horizontal Permeability and Porosity.

SFWMD used the petrophysical data to determine a horizontal permeablity anistropy ratio for
each sample by dividing the two laboratory determined horizontal permeability values. A
maximum horizontal permeability value (Kp.x) was determined for the sample, then a second
horizontal value was measured perpendicular t0 Kpay, noted as Koo. An average horizontal
anistropy ratio of 0.85 was calcuated from the 17 core samples obtained from 916 to 1,358 feet
in depth. In addition, a horizontal to vertical permeablity anistropy ratio of 0.48 was determined
* from the same sample set.

After CL completed the petrophysical analyses, they slabbed and boxed the rock cores prior to
photographing them under natural and ultraviolet light. CL then scanned the negatives of the
core photographs and stored them on a compact disc. These photographs are reproduced in
Figures 1 to 3 listed in Appendix E. In addition, mechanical/engineering rock properties were
determined on rock/sediment samples obtained from the overlying confining unit (Hawthorn
Group) to determine its fracture potential as a result of injection/withdrawal operations at an
anticipated volume of 5 mgd. Appendix E contains the results of the mechanical/engineering
tests, which are sumarized in table form and scatter plots.

Interval-Packer Tests

Three interval tests were conducted in the FAS from 800 to 1,040 feet bls at this site. The
purpose of these tests was to gain water quality and production capacity data on incrementally
larger intervals within the UFA.

The procedures listed below were used to conduct individual interval tests in well EXPM-1 at the
Port Mayaca site:
1) Select interval for testing based on geophysical logs and lithologic data.
2) Drill a nominal 22-inch diameter borehole to specified depths.
3) Install a 275-horsepower submersible pump to depth of 80 to 120 feet below the drill
floor with a pumping capacity of 500 to 5,000 gpm.
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4) Install two 100-psig-pressure transducers inside the 24-inch diameter casing
connected to a Hermit® 3000 Data Logger to measure and record water-level
changes during testing operations.

5) Purge a minimum of three casing/borehole volumes.

6) Perform step-drawdown test (3 to 4 - one hour steps).

8) Collect formation water samples for laboratory water quality analyses following
SFWMD QA/QC sampling protocol.
9) Record recovery data until water levels return to static conditions.

A low capacity packer test (800 to 840 feet bls) was performed via a single packer set at 840 feet
bls with the 24-inch diameter casing serving as the upper limit of the test. SFWMD completed
this test on October 7, 2003 with the primary objective of obtaining a water sample in the
uppermost section of the proposed ASR horizon. The laboratory results and measured field
parameters on water samples obtained during the packer test are summarized in Table 6.

A high-volume, specific capacity test was completed within a nominal 22-inch diameter borehole
from 800 to 900 feet bls. The objective was to determine the production capacity and water
quality characteristics of the uppermost 100 feet of the proposed ASR horizon. The results of the
step-drawdown test are displayed in Figure 9 with water quality data provided in Table 6.

Specific Capacity TestNo.1 -- Port Mayaca Exploratory Well (EXPM-1)

40
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Pump Rate (gallons per minute)

Specific Capacity (gpm/ft/dd)

Figure 9. Specific Capacity Test No. 1 Results - EXPM-1 (800 to 900 feet bls).

Based on lower than expected production capacity determined from the step-drawdown test and
that the geophysical and lithologic data indicated water production below 900 feet bls, the
nominal 22-inch diameter borehole was advanced to 1,040 bls.

The second specific capacity test (800 to 1,040 feet bls) was completed on October 15, 2003.

The results of the second step-drawdown test are displayed in Figure 10 with water quality data
summarized in Table 6.
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Specific Capacity No.2 -- Port Mayaca Exploratory Well (800-1,040 feet bls)
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Figure 10. Specific Capacity Test No. 2 Results - EXPM-1 (800 to 1,040 feet bls).

The result of advancing the 22-inch diameter borehole an additional 140 feet was an increase in
the attainable yield from 2,170 to 2,900 gpm (within the same limits of the pump setting depth).
In addition, the specific capacity increased from 17.7 to 27.0 gpm/ft/dd at a pump rate of 2,175
gpm, and the predicted specific capacity increased from 13.7 to 21.9 gpm/ft/dd at the design
injection/withdrawal rate of 5 mgd. The design specific capacity of 40 to 50 gpm/ft/dd,
however, was not achieved and SFWMD directed DDC to acidify the open-hole section (800 to
1,040 feet bls) as a measure to increase well production.

On November 3, 2003, DDC acidized the open-hole section using 4,200 gallons of 18-Baume
hydrochloric acid. After allowing sufficient time for the acid to react with the limestone units,
the acidified water was removed and treated. The borehole was then developed via air and over-
pumping methods. A third specific capacity was conducted to determine the effects of well
acidization related to well productivity.  The results of the post-acidization (third) step-
drawdown test are displayed in Figure 11 with water quality data summarized in Table 6.

The net effect of acidizing the open-hole section was a two-fold increase in well productivity.
The post-acidization specific capacity increased from a predicted value of 22 gpm/ft/dd to a
measured value of 52 gpm/ft/dd at the design injection/withdrawal rate of 5 mgd. Based on the
favorable specific capacity results no further acidization was conducted. A 24-hour aquifer
performance test was then conducted to determine long-term yields and hydraulic characteristics
of the proposed ASR horizon.
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Specific Capacity Test No.3 -- Post Acidization
Port Mayaca Exploratory Well (800-1,040 feet bls)
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Figure 11. Specific Capacity Test No. 3 Results - EXPM-1 (800 to 1,040 feet bls).

Inorganic Water Quality

Before ground water sampling, the intervals were purged until three borehole volumes were
evacuated, or until field parameters of samples collected from the discharge port had stabilized.
A limit of +/-5% variation in consecutive field parameter readings was used to determine
chemical stability. Field parameters including temperature, specific conductance, and pH were
determined on each sample using a Hydrolab® multi-parameter probe. Chloride concentrations
were also determined using a field titration method (Hach® Kit). The water flow from the
discharge point was adjusted to minimize aeration and disturbance of the samples. Unfiltered
and filtered samples were collected directly from the discharge point by SFWMD staff into a
clean plastic bucket. Equipment blanks were obtained prior to sampling to qualify sampling
procedures. Replicate samples were also collected from consecutive bailers in accordance with
the SFWMD Comprehensive Quality Assurance Plan (SFWMD, Comprehensive Quality
Assurance Plan, 2000).

Once samples were collected, the bottles were preserved and immediately placed on ice in a
closed container. The composite samples were submitted to the SFWMD Water Quality
Laboratory and analyzed for major cation and anions using EPA and/or Standard Method
procedures (SFWMD, Comprehensive Quality Assurance Plan, 2000).

The analytical results for the samples obtained during the interval/packer tests are reported in
Table 6.
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Table 6. Inorganic Water Quality Data - EXPM-1.

Inorganic Water Quality Data from EXPM-1, Port Mayaca Site, Martin County, Florida.

Cat ions Anions Field Parameters

Depth : ‘Alka as | Specific ¥
Interval | Np* | K' | Ca* | Mg* | cr | CacO, | SO& | TDS | Conduct, | Temp |- pH
Identifier- (ft.bls) | mg/lL | mg/h | mgl | mp/l, | mg/l. | mp/[M | mg/l, | mgl | umhosfem | *C &l

EXPM-1_PT-1 800-840 310 10, 92 61 700 99 260 1,755 2,700] 26.75 7.51
EXPM-1_SC-1 800-900 350 10) 98 76, 702 126 271 1,680} 2,858 26.77, 7.62
EXPM-1_SC-2 | 800-1040 338 10j 96 76 640 125) 246 1,640] 3,180, 27.25 8.91
‘EXPM-1_SC-3 | 800-1040 346 11 163 79 726 174 &I 1,820 3,138|  26.86 6.77]
[mg/L = milligrams per liter PT = Packer Test
lumhos/cm = microumhos per centimeter SC = Specific Capacity Test

C = degree Celsius * Note: EXPM-1_SC-3 sample was taken as part of the 24-hour Aquifer Performance Test

5.u = standard unit
ft. bls = feet below land surface

Aquifer Performance Test

SFWMD conducted an aquifer performance test (APT) to determine the aquifer characteristics of
the proposed ASR horizon, located in the UFA from 800 to 1,040 feet bls. This interval is within
the Suwannee and Ocala Limestones and upper portion of the Avon Park Formation. The
principle factors of aquifer performance, such as transmissivity, can be calculated from the
drawdown and/or recovery data obtained from a single well.

The drawdown phase consisted of pumping the EXPM-1 at a constant rate of 3,250 gpm for 24
hours while recording water level changes. The drawdown phase was followed by a 24-hour
recovery period, where pumping stopped and water levels were allowed to return to background
condition.

The well head appurtenances consisted of a shut-off valve, discharge pressure gauge, and
wellhead pressure transducer. A 12-inch diameter circular orifice weir with a 9-inch diameter
orifice plate was used to measure discharge rates, verified by an in-line flowmeter. SFWMD
personnel installed a pressure transducer on the orifice weir to record discharge rates during the
APT at 2-minute intervals. Additional pressure transducers were installed in EXPM-1 connected
to a Hermit® 2000 (Insitu, Inc.) data logger via electronic cables. The transducers and data
logger were used to measure and record water-level changes at pre-determined intervals during
testing operations.

On November 5, 2003, the drawdown phase of the APT started by pumping EXPM-1 at a rate of
3,250 gpm. SFWMD maintained the installed electronic devices, which continuously measured
and recorded water levels and flow rates during the drawdown phase. Figure 12 is a semi-log
plot of the drawdown data for EXPM-1 and discharge rates (manometer readings) during the
pumping phase of the APT. Maximum drawdown in EXPM-1 was 61.2 feet (26.5 psi) with flow
rates varying about 6% during the test after the first several minutes of pumping.
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Before EXPM-1 was shut-in, SFWMD reconfigured the various data loggers to record the
recovery data. DDC manually closed the discharge port and water levels slowly recovered to
static conditions. The recovery phase of the APT continued for 24 hours, ending on November
7, 2003. Figure 13 is a semi-log plot of the recovery data for the proposed ASR horizon.
Electronic copies of the original drawdown, recovery and orifice weir (flow rate) data for the
APT are archived and available for review at the SFWMD's headquarters in West Palm Beach,
Florida.

Aquifer Performance Test (EXPM-1)

Drawdown (feet)
O = NWdhk OOoN @O
Manometer
Readings (feet)

Time since pumping started (minutes)

EXPM-1 —— Manometer

Figure 12. Semi-log Plot of Drawdown and Orifice Weir Values.

EXPM-1 Recovery Test Data
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Figure 13. Semi-log Plot of Recovery Data (EXPM-1).
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SFWMD applied the Theis residual drawdown analytical solution to the recovery data collected
during the APT to determine the hydraulic properties of the UFA at this site. This analytical
solution produced a transimissivity value of 95,000 gpd/ft. A storage coffiecent cannot be
obtained from a single well test.

Following the 24-hour recovery phase, background water level data was collected for three days
(11/07/03 to 11/10/03) from EXPM-1 to discern tidal and barometric effects. A time-series plot
of background water level data from EXPM-1 and barometric pressure are included in Figure 14.

Background Data

Water Levels
(feet)
Barometeric
Pressure (inches)

0 1000 2000 3000 4000

Time (minute)
Water Levels

Barometric |

Figure 14, Background Water Level and Barometric Pressure Data,

Primary/Secondary Drinking Water Quality Data

Upon completion of well construction of EXPM-1, background water quality samples were
collected and analyzed to determine basic water quality characteristics (e.g., temperature, pH,
and specific conductance) as well as primary and secondary drinking water standards (Chapter
62-550, FAC) and minimum criteria parameters (Chapter 62-520, FAC).

On November 16, 2003, EXPM-1 was purged until three borehole volumes were evacuated, or
until field parameters of samples collected from the discharge pipe had stabilized. A limit of +/-
5% variation in consecutive field parameter readings was used to determine chemical stability.
The flow of water from the discharge point was adjusted to minimize the aeration and
disturbance of the samples. United States Army Corps of Engineers (USACE) representatives
collected unfiltered and filtered samples directly from the discharge point into a clean plastic
bucket. Equipment blanks were obtained prior to sampling to qualify sampling procedures. A
Teflon bailer was then placed on a bailer stand where the sample bottles were filled slowly to
minimize aeration. Replicate samples were collected from consecutive bailers (SFWMD,
Comprehensive Quality Assurance Plan, 2000).

Once the samples were collected, the bottles were preserved (if necessary) and immediately
placed on ice in a closed container and transported to the SFWMD’s water quality laboratory.
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The samples were then shipped to a laboratory operated by ELAB, Inc. (Ormond Beach,
Florida). The samples were analyzed for primary and secondary drinking water standards and
minimum criteria parameters using EPA and/or Standard Method Procedures. The results of
these analyses are presented in Appendix G.

Stable Isotope and *Carbon Data

Stable isotope data complements inorganic geochemistry and physical hydrogeology
investigations. SFWMD plans to use the isotopic data collected at this site in a regional
investigation to better understand ground water circulation patterns of the FAS (Kohout, 1965,
1967) and to identify recharge and discharge areas. If an interval has a particular isotopic
signature, it may be used to identify and map the lateral extent of an ASR zones within the upper
Floridan aquifer. Radiocarbon data often complements stable isotope and inorganic data. These
data have been used to estimate regional flow velocities within the Floridan aquifer (Hanshaw et
al., 1964).

Water samples collected during interval tests from well EXPM-1 were sent to the University of
Waterloo Environmental Isotope Laboratory (EIL) for stable isotope determinations. The
analytical services included the determination of the stable isotope compositions for the
following parameters: 8'%0, 8°H or 8D (deuterium), 8'>C, and 8**S however, the results of these
analyses are incomplete at this time. The complete set of results will be forwarded to the
Department upon completion.

Table 7. Stable Isotope Data — EXPM-1

Do per mil

ft. bls - feet below land surface

SMOW - Standard Mean Ocean Water Standard
PDB - Pee Dee Belemnitella Standard
SC = Specific Capacity Test

Identifier Sample Interval Sample da®o - d*H a®c
ft. bls Date *lo SMOW %l SMOW %0 PDB
EXPM-1_$C-1 £00-900 10/07/03 -1.81 -8.15 -1.40
EXPM-1_SC-2 £00-1040 10/15/03 -1.81 -5.93 -1.54
EXPM-1_SC-3 800-1040 11/03/03 -1.79 -5.95 -3.48
— e ey
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Summary

A 24-inch outer diameter Class V, Group 9 exploratory well (EXPM-1) was successfully
constructed and tested in accordance with FDEP Permit Number 0196441-001-UC at the Port
Mayaca site.

Lithologic information and geophysical logs obtained from EXPM-1 indicate that soft non-
indurated detritial clays, silts and poorly indurated mudstones of the Hawthorm Group
predominate from 155 to 755 feet bls. These low permeable sediments act as a confining unit
separating the Floridan Aquifer System from the Surficial Aquifer System.

The top of the FAS was identified at a depth of approximately 755 feet bls, as defined by the
Southeastern Geological Society AdHoc Committee on Florida Hydrostratigraphic Unit
Definition (1986). Low permeability sediments of basal Hawthorn unit/Suwannee Limestone,
however, continue from 755 to 800 feet bls as evidenced by the formation evaluation logs.

Lithologic and geophysical logs, packer test results, and specific capacity, results indicate
moderate to good production capacity of the upper Floridan aquifer from 800 to 1,040 fect bls
with a measured value of 52 gpm/ft/dd at the design injection/withdrawal rate of 5 mgd.

A productive horizon in the upper Floridan aquifer from 800 to 1,040 feet bls yielded a
transmissivity value of 95,000 gallons/day/foot based on a confined aquifer model.

Composite water quality sampling of EXPM-1 (800 to 1,040 feet bls) indicate that chloride and
total dissolved solids (TDS) values exceed potable drinking water standards with chloride and
TDS concentrations of 726 and 1,820 mg/L, respectively.

The fluid-type logs (e.g., flow and temperature logs) indicate good production from flow zones
between 800 and 900 feet bis and 925 to 1,030 feet bls. Below 1,030 feet bls, the productive
capacity is limited (as indicated by the fluid-type logs) suggesting lower permeable — semi-
confining units near the base of the proposed storage horizon.
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Conclusions and Recommendations

1. An acceptable ASR horizon exists within the upper Floridan Aquifer System (800 to
1,040 feet bls) based on lithiogic and geophysical log data plus hydraulic test results,

2. If the Port Mayaca site is further developed into an ASR system as part of the Lake
Okeechobee ASR Pilot Project, the test/monitor well (ME-37) will need to be modified to
accommodate monitor zone(s) consistent with the ASR wells.

3. Once the test/monitor well (MF-37) is converted to a dual-zone monitor well, a long term
APT should be conducted to determine field-scale hydraulic parameters such as
transmissivity and storage of the anticipated storage zone and leakance through the
underlying confining unit.
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Department of
Environmental Protection

Southeast District i
400 N. Congress Avenue, Suite 200 David B. Struhs
Govemor Februaury 3, 2003  YWest Palm Beach, Florida 33401 Secretary
NOTICE OF PERMIT
Henry Dean MARTIN COUNTY
Executive Director UIC - PORT MAYACA EXPLORATORY WELL
South Florida Water Management District FILE: 0196441-001-UC
3301 Gun Club Road {(EXPLORATORY WELL EXPM-1)

West Palm Beach, FL 33406-4680
Dear Mr. Dean:

Enclosed is Permit Number 0196441-001-UC, to construct and test one Class V, Group 9 exploratory

well, EXPM-1 to be |ocated near the confluence of the L-65 Canal and the St. Lucie River (in proximity to

SFWMD's S- 53 water control structure) in Port Mayaca, Martin County, Florida. This permit is issue

g%rg%gnt tg ggcggg(s) 403.087, Florida- Statutes and Florida Administrative Codes 62-4, 62-620, 62-522,
-528 and 62-550.

Ang ga to this Order {permit) hasthe rigl\r}t to seek judicial review of the permit pursuant to Section
120.68, Florida Statutes b%( the filing of a Notice of Appeal pursuant to Rule9.110, Florida Rules of
Aggellate Procedure, with the Clerk of the Department in the Office of General Counsel, Mail Stop 35,
3800 Commonwealth Blvd., Tallahassee, Florida 32399-3000; and by filing a copy of the Notice of Appeal
accompanied by the applicable filing fees with the appropriate District Court of Appeal. The Notice of

Appeal must be filed within 30 days from the date this Notice is filed with the Clerk of the Department.

Should you have an;guestions, please contact Mark A Silverman, P.G., or Joseph R. May, P.G,, of this
office at (561) 681-6778 or (551) 681-6691, respectively.

Executed in West Paim Beach, Florida,

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTICON

i d 02/03/03

Welissa L. Meeker Date

Director of District Management

Southg2st District

MLMAS AH/JRM/rha

Copies furnished to:
Jack Maloy, SFWMD/MWPB Richard Deuerling, FDEP/TLH Nancy Marsh, USEPA/ATL
Peter Kwiatkowski, SFWMD/WPB George Heuler, FDEP/TLH Shawn Komlos, USEPA/WPB
Michaal Benneit, SFWMD/WPB Jose Calas, FDEPWPB Ron Reese, USGS/MIA
Paul Linton, SFWMD/AWPB Joseph May, FDEPAWFPB Bob Renken, USGS/MIA
Steve Anderson, SFWMD/WPB Jonathan Arthur, FGS/TLH Bart Bibler, FDOR/TLH
Glenn Landers/USACE/JAX Will Evans, FGS/TLH :

CERTIFICATE OF SERVICE

This is o certify that this NOTICE OF PERMIT and all copies were mailed before the close of business on
2/3/03 to the listed persons. ‘
Clerk Stamp s

PBLED, on this date, pursuant to the §120.52, Florida Statutes, with
! pt of which is hereby acknowledged.

s 2/3/03
Date




Department of
Environmental Protection

Southeast District .

400 N. Congress Avenue, Suite 200 David B. Struhs
Job Bush ’ s n
Governor  February 3, 2003 West Palm Beach, Florida 33401 ecretary
PERMITTEE: PERMIT/CERTIFICATION NUMBER; 01968441-001-UC
Henry Dean DATE OF ISSUANCE: February 3, 2003
Executjve Director o EXPIRATION DATE: February 2, 2008
South Florida Water Management District COUNTY: Martin
3301 Gun Club Road POSITION: 26° 59' 28" N/ 80° 36" 268" W
West Palm Beach, FL 33405-4680 PROJECT: PORT MAYACA CLASS YV, GROUP 9

EXPLORATORY WELL EXPM-1,
ASSOCIATED WITH THE LAKE
OKEECHOBEE ASR PILOT PROJECT

PROJECT: E>§’ploratory well permit to construct and test a Class V, Group 9 exploratory well, EXPM-1,
near the S-153 Water Control Structure in Port Mayaca, Florida.

This permit is issued under the provisions of Chapter 403.087, Florida Statutes, and Florida
Administrative Code (F.A.C.) Rules 62-4, 62-520, 62-522, 62-528 and 62-550. The above named
permittee is hereby authorized to perform the work or operate the facility shown on the application and
approved drawing(s), plans, and cther documenis attached hereto or on file with the Department and
made a part hereof and specifically described as follows:

TO CONSTRUCT AND TEST: One Class V, Group 9 exploratory well, EXPM-1. Well EXPM-1 shali be
completed into the upper Floridan aquifer. This exploratory well shall be constructed with 24-inch outside
diameter (O.D.) carbon steel casing extendin%to a depth of apprpxmatel‘?( 775 feet below land surface
{bls). A nominal 23-inch open borehole shall be drilled to approximately 1 450 feet bls. Depending on
he results of testing, the 23-inch open borehole may be partially plugged back. A request for approval of
a preliminary uncased storage zone interval may be considered under this exploratory well permit
(# 0196441.001-UC) or be addressed when a subsequent construction and testing permit is issued. Ifa
preliminary uncased storage zone interval is approved under this exploratory well permit, then the
injection of fluids into EXPM-1 may be authorized, as {Jart of this permit, for a limited injection test using
potable water. The objective of such a test would be to measure well hydraulics and facilitate the design
(osf t(r%e gezcrtwargcf—:j gnd recovery pumps for a prospective ASR system, pursuant to Specific Conditions
.Cs)2.t and 2.u.

Under the exploratory well permit, the purpose of the proposed exploratory well construction and testing
program is to obtain syfficient data to make an initial determination conceming the feasibilitwf aguifer
storage and recovegly (ASR) at the site location. The projected future of use of Exploratonz /ell EXPM-1
is as an ASR well. The Port Mayaca exploratory wellis part of the Lake Okeechobee ASR Pilot Project
component of the Comprehensive Everglades Restoration Plan (CERP).

IN ACCORDANCE WITH: Application to Construct a Class V exploratory well received February 28,
2002; Request for Information (RF}) dated March 29, 2002; response to RF| received April 18, 2002; RFI
dated May 17, 2002; response to RF| received June 18, 2002; RF| dated July 17, 2002; response to RF|
received September 30, 2002; comments from the Undegjround Irgecﬂon Control - Technical AdvisoBr
Committee (UIC-TACY), publication of the Notice of Draft Permit 0196441-001-UC in the Palm Beach Fost
on November 1, 2002; in consideration of receipt of public comment received as a result of a public
meeting held on December 2, 2002; and publication of the Notice of Intent to Issue Permit
0196441-001-UC in the in the Palm Beach Post on December 14, 2002.

LOCATED AT; Proximal to the SFWMD's 8-153 water controf structure on the L-65 Canal: near the
confluence of the L-65 Canal and the St. Lucie River; in Port Mayaca, Martin County, Florida.

SUBJECT TO: General Conditions 1-24 and Specific Conditions 1-8.
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Mr. Henry Dean PERMIT/CERTIFICATION NUMBER: 0186441-00t-UC

Executive Director DATE OF ISSUANCE: 2/3/03
South Florida Water Management District EXPIRATION DATE: 2/2/08
Page 2 of 12

GENERAL CONDITIONS:

The following General Conditions are referenced in Florida Administrative Code Rule 62-528.307.

1.

The terms, conditions, requirements, limitations and restrictions set forth in this permit are "permit
conditions" and are binding and enforceable pursuant to Section 403.141, F.S.

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

As provided in Subsection 403.087(7), F.S., the issuance of this permit does not convey any vested
rights or exclusive privileges. Neither does it authorize any injury to public or private property or any
invasion of personal rights, nor infringement of federal, state, or local laws or regulations. This permit
is not a waiver of or approval of any other Department permit that may be required for other aspects
of the total project which are not addressed in this permit.

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

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

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

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

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

b. Inscg)ect the facility, equipment, practices, or operations regulated or required under this permit;
an

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

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

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

a. Adescription of and cause of noncompliance; and

b.  The period of noncompliance, including dates and times; or, if not comected the anticipated time
the noncompliance is expected to continue, and steps being taken to reduce, eliminate, and
prevent the recurrence of the noncompliance. The permittee shall be responsible for any and all
damages which may result and may be subject to enforcement action by the Department for
penalties or for revocation of this permit.
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9. In accepting this permit, the permittee understands and agrees that alt records, notes, monitoring
data and other information relating to the construction or operation of this permitted source which are
submitted to the Department may be used by the Department as evidence in any enforcement case
involving the permitted source arising under the Florida Statutes or Department rules, except where
such use is proscribed by Sections 403.111 and 403.73, F.8. Such evidence shall only be used to the
extent it is consistent with the Fiorida Rules of Civil Procedure and appropriate evidentiary rules,

10. The permittee agrees to comply with changes in Department rules and Florida Statutes after a
reasonabie time for compliance; provided, however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in accordance with Rules 62-4.120 and
62-528.350, F.A.C. The permittee shall be liable for any non-compliance of the permitted activity until
the transfer is approved by the Department. :

12. This permit or a copy thereof shall be kept at the work site of the permitted activity.
13. The permittee shall comply with the following:

a. Upon request, the permittee shall furnish all records and plans required under Department rules.
During enforcement actions, the retention period for all records shall be extended automatically
unless the Department determines that the records are no longer required.

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

c. Records of monitoring information shall include:

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

2} the person responsible for performing the sampling or measurements;
3) the dates analyses were performed,

4) the person responsible for performing the analyses;

5) the analytical techniques or methods used

6) the results of such analyses

d. The permittee shall furnish to the Department, within the time requested in writing; any
information which the Department requests to determine whether cause exists for modifying,
revoking and reissuing, or terminating this permit, or to determine compliance with this permit.

e. Ifthe permittee becomes aware that relevant facts were not submitted or were incorrect in the
permit application or in any report to the Depariment, such facts or information shall be corrected

~promptly.

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

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

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

e
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17.

18.

18.

20.

21.

22,

23.

24.

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

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

This permit may be modified, revoked and reissued, or terminated for cause, as provided in 40 C.F.R.
Sections 144.39(a), 144.40{a), and 144.41 (1998). The filing of a request by the permittee for a permit
modification, revocation or reissuance, or termination, or a notification of planned changes or
anticipated nancompliance, does not stay any permit condition.

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

All reports and other submittals required to comply with this permit shall be signed by a person
authorized under Rules 62-528,340(1) or (2), F.A.C. All reports shall contain the certification required
in Rule 62-528.340(4), F.A.C.

The permitiee shall notify the Department as soon as possible of any planned physical alterations or
additions to the permitted facility. in addition, prior approval is reguired for activities described in Rule
62-528.410(1)h).

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

The permittee shall report any noncompliance which may endanger heaith or the environment
including:

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

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

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

a. This permit Is to construct and test a Class V, Group 9 exploratory well, referred to herein as
Well EXPM-1. The exgloratory well system will include the existing SFWMD Test Well MF-37
for monitoring during the performance of an aquifer performance test (APT). This permif allows
only for the construction and testin\cg of EXPM-1 as an exploratory well in accordance with
Chapter 62-528, F.A.C. Arequest Tor approval of a preliminary uncased storage zone interval
may be considered under this exploratory well permit or be addressed when a subsequent
construction and testing permit is issued. |f a preliminary uncased storage zone interval is
approved under this exploratory well permft, then the mgectmn. of fiuids into EXPM-1 may be
authorized, as part of this permit, for a limifed injection test using potable water (see Specific
Condition [S.C.14.h.). The objective of such a test would be to measure well hydraulics and
facilitate the design of the recharge and recovery pumps for a prospective ASK system,
pursuant to S.C.s 2.t. and 2.u. Any modification of this exploratory well systeim to accept/inject
waters — other than a limited inrlection test — must be accomplished through the reguiatory
process and will require an application for issuance of a new permit from the Department.

b. The Eermittee shall be subject to all requirements and regulations of Martin County and the
South Florida Water Management District regarding the construction and testing of this
exploratory well.

c. Four permanent surficial aquifer monitor wells, identified as Pad Monitor Wells (PMWs), shall
be located near the corners of the pad to be construcied for Well EXPM-1, and shall be
identified by location number and pad location, i.e. NW, NE, 8W, and SE. If located in a traffic
area the well head(s) must be protected by traffic bearing enclosure(s) and coveri]s). Each
cover must lock and be specifically marked to identify the weli and its purpose. The PMWs
shall be sampled as follows, '

1) During the construction and associated testing phases, the PMWs shalt be sampled
weekly for chlorides (mﬂiLh specific conductance (pmho/cm or Slcmk/temsperature and
water level (relative to the North American Vertical Datum of 1988 [NAVD 88]).

2) The PMWSs shall be sampled 48 hours prior to any maintenance, testing (including
mechanical integrity testing) or repairs to the system which represent an increased

otential for accidental discharge to the surficial aguifer. ]

3) Samples shall also be analyzed for total dissolved solids (mg/L) during the first four weeks
following the onset of drilling activities for the exploratory well, during events as described
under Item 2) above; and at all times when specifically requested by the Department (to
supplement the parameters included under ltem 1) aboveci.

The results of the PMW analyses shall be submitted to the Department within 30 days of the
completion of the activity. A summary sheet from the FDEP Southeast District is attached for
your use when repoiting the above information. The PMWs may be retained in service for
subsequent sampling, which would be required once a construction permit is granted (for
potential additional construction or operational testing).

d. Proper operation and maintenance includes effective performance, adequate funding, adequate

operator staffing and training, and adequate laboratory and process controls, including
appropriate quality assurance procedures.

2. Construction and Testing Requirements
a. Elovg%—out preventers shall be installed on the exploratory well prior to penetration of the Floridan
quifer.

b, The measurement points for drilling and .Io;};_gin? ogerations shall be surveyed and referenced to
NAVD 88 prior to the onset of drilling activities for the exploratory well.
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¢.  No drilling operations shall begin without an approved disposal site for drilling fluids, cuttings, or
waste. I'shall be the permittee's responsibility to obtain the necessary approval(s) ’for_' disposal
prior to the start of constryction. Any formation waters discharged to surface or surficial aquifer
\Sater?t durl?g aquifer performance test shall require an Industrial Wastewater permit from the
epartment.

d. The Department shall be notified within 48 hours after work has commenced.

e. Hurricane Preparedness - Upon the issuance of a "Hurricane Watch” by the National Weather
Service, the preparations to be made include but are not necessarily limited to the following:

1)  Secure all on-site salt and stockpiled additive materials to prevent surface and/or
groundwater contamination.

2) Properly secure drilling equipment and rig(s) to prevent damage to well(s) and on-site
treatment process eguipment.

. Waters spilled during construction or testing of the exploratory well shall be contained and
properly disposed.

g. Department approval and UIC-TAC review is required prior fo the following stages of
construction: _

1)  Spud date ] )

2) Exploratory well (EXPM-1) final casing seat . ) .

3) Plugging back open hole in Exploratory Welt EXPM-1 (if proposed under this permit)

4). tI%)gp ora o_t well {(EXPM-1) preliminary’ uncased storage zone interval (if proposed under
is permi :

h. Depariment notification is required prior to the following stages of construction and testing:

1) Selection of intervalHest intervals based u?on testing at MF-37 and EXPM-1
2) Selection of core intervals based upon testing at Test Well MF-37

. The geophysical logging program, during the drilling of Exploratory Well EXPM-1, shall at a
minimum include:

1} Pilot-hole from approximately 40 feet to 225 feet bls (base of surficial aquifer).

e« Caliper

¢ Natural gamma

¢ Dual induction .

¢ Spontaneous potential )
+ Borehole compensated sonic

2} Pilot-hole from approximately 180 feet to 850 feet bis:

Caliper

Natural gamma

Dual induction .
Spontaneous potential .
Borehole campensated sonic

— continued on next page —
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3) Pilot-hole — as well as reamed hole — below the final casing to a maximum depth of
approximately 1,450 feet bjs (These Iogbs shall be completedin at least two intervals that
encompass the entire section from the base of the final casing to 1,450 ft bls):

Caliper

Natural gamma

Bual induction .

Spontaneous potential o .

Borehole compensated sonic with VDL display

Fluid resistivity .

Downhole video survey with rotating lens
Temperature ) i .
Flowmeter {run under pumping and static conditions}

4)  Completed well:

¢  Downhole video survey with rotating lens
¢. Cement Bond Log

j. Caliper and natural gamma logs shall be run on all reamed holes.

k. Temperature and natural gamma logs shall be run after each stage of cementing on all casings
to identify the top of the cement.

I Upon completion of well construction, background water cl_uality sampling shall be performed to
determine water quality characteristics (chlorides, conductivity, total dissolved solids,
temperature and pH). If a preliminary uncased storage zone interval has been approved under
this exploratory well permit, then the bacléquUnd water quality sampling shall also include the
water quality parameters listed on Table B-3 of the exploratory well permit application document
received February 28, 2002, [See S.C. 4.h.5)]

m. Hydrogeologic testing of the upper Floridan aquifer (from approximately 775 to 1,450 feet bls)
shall include:

1) Interval tests to be performed to determine the characteristics of the anticipated flow
zones. A fiow test shall be performed for each interval test and a water quality sample
collected to determine the hydraulic and water quality characteristics of the tested
intervals. Samples shall be analyzed for chiorides, temperature adjusted specific,
conductance, TDS, major cations and anfons, Si0,, trace metals {including arsenic), and
stabie isotopes (including O and deuterium). The flow test shall be of sufficient duration
fo achieve stabilization of water levels and water quality, Pre- and post-test monitoring
shall be performed to achieve stabilization of water leveéls.

2) Preliminary aquifer performance testing (APT) to include monitoring during:

a) 7-day background phase.

b) 24-hour constant rate discharge phase.

¢} 12-hour recovery phase

n. Towards the evaluation of the potential for upconing of poorer %uality water, water guality

samples shall be collected at the beginning, middle and end of the constant rate discharge
phase of the APT. These samples shall be analyzed for chlorides {(mg/L), pH, specific
conductance (umhe/cm or uS/fcm), temperature, and total dissolved solias (TDS), at a
minimum.

0. The Department shall be notified at least seventy-two {72} hours prior to all testing for
mechanical integrity.

p. Alltesting for mechanical integrity must be initiated during normal business hours, Monday
through Friday.
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4 A gressure test for the final casing shall be Eerformed. The final casing must be tested for sixty
{60} minutes with a fluid-filled casing at 1.5 times the maximum expected operating pressure
with a test tolerance oi + or - 5%. A Certificate of Calibration of the pressure gauge must be
provided fo the Department staff witnessing the test, prior to commencement of the test, and
with the final test reports.

r. UIC-TAC meetings are scheduled on the 2nd and 4th Tuesday of each month subjectto a
S-working day pricr notice and timely receipt of critical data by all UIC-TAC members and the
USEPA, Region [V, Atlanta. Emergency meetings may be arranged when justified to avoid
undue construction delays.

s. Department aﬁprovai at a scheduled UIC-TAC meeting shall be based on the permittee’s
presentation that shows compliance with Department rules and this permit.
t.  Nofluids shall be injected without prior written authorization from the Department.

u.  The only source of injectaie shall be water meeting all Primary and Secondary drinking water
uality standards and minimum criteria parameters unless otherwise exempted. All parameters
that are not exempted under a water quality criteria exemption, vartance or waiver, as
appropriate, shall meet the appropriate standard at all times.

3. Quality Assurance/Quality Control Reguirements

a. Pursuant to Rule 62-528.440(5)(b), F.A.C., the Professional Engineer(s) of Record shall certify
all documents related to the completion of the exploratory well. The Department shall be
netified immediately of any change of the Engineer(s) of Record.

b. Inaccordance with Section 492, Florida Statutes, all documents Frepa[ed for the
Eeof_ogicallhydroggologica] evaluation of the exploratory well shall be signed and sealed by a
lorida Licensed Professional Geologist or qualified Florida Licensed Frofessional Engineer.

c. Continuous on-site supervision by qualified personne| (engineer or geologist) is required during
all pilot-hole drilling, testing, geophysical logging, casing installation and cementing operations.

4.  Reporting Requirements

a. Allreports and surveys required by this permit shall be submitted concurrently to all members of
the UIC-TAC as well as to the Atlanta and West Palm Beach offices of USEPA, Region IV (see
attached list). The UIC-TAC shall consist of representatives of the following agencies:

¢ Department of Environmental Protection, West Palm Beach and Tallahassee
» Florida Geological Survey, Tallahassee o
+ United States Geological Survey (USGS), Miami

b. Priorto site preparation for the exploratory well ( EXPM-12:, the following items shall be
submitted to the Department, all members of the UIC-TAC and to the Atlanta and West Paim
Beach offices of USEPA, Region |V

1)  Adrilling and construction schedule.

2} Contract documents

3) Site drawing(s) produced at a scale that shows well locations (including EXPM-1 and
SFWMD Test Well MF-37 and all surface features of the exploratory well system).
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c. Weekly progress reports — certified by a Florida Licensed Professional Geologist or qualified
Florida Licensed Professional Engineer, pursuant to 5.C.s 3.b. and 7.a. — shall be submitted
throughout the construction period, and shall include at a minimum the following information:

1) A cover letter summary of the daily engineer report, driller's log and a projection for
actjvities in the next reporting period. ) o -

2) Daily engineers report and driller's log with detailed descriptions of all drilling progress,
cementing, testing, logging, and casing instaliation aclivities.

3) Lithologic and gecphysical logs, hydrogeologic/specific capacity and APT results, and
water quality test resiits.

4) Well development records, L

5) Interpretations included with all test results, logs and well development activities submitied
under ltems 2), 3) and 4} above. . . :

8) Detailed description of any unusual construction-related events that occur during the

\rl\e)aoﬂing period. .
7) eekly water quality analysis and water levels for the four PMWs.

d. The Department and cther appiicable agencies must be notified of any unusual or abnormal
events ocourring during construction, and in the event the Permittee is temporarily unable to
comply with the provisions of the permit (e.?., on-site spills, artesian flows, large volume
circulation losses, equipment damage due to: fire, wind and drilllnﬁ difficulties, etc.). Any
information shall be provided orally within 24 hours from the time tRat the permittee’ becomes
aware of the circumstances. A written submission shall also be provided within § days of the
time that the permittee becomes aware of the circumstances. The written submission shall
contain a description of the noncompliance and its cause, the period of noncompliance,
mciudin? exact dates and times, and if the noncompliance has not been corrected, the
anticipated time it is expected to continue; and the steps taken or planned to reduce, eliminate,
and prevent reoccurrence of the noncompliance.

e. PerRules 62-'528.410(42(0) and 62-528.605(2), F.A.C., the Department must approve the
selection of the specific {inal casing seat. In order to obtain an approval, the permittee shall
submit a request to the Department. Each request shall be submitted concurrently to all
members of the UIC-TAC and to the Atlanta and West Palm Beach offices of USEPA, Region
V. To the extent possible, the casing seat reﬂuest shall be accompanied by technical
justification, including but not iimited o, the following items:

1) Lithologic and geophysical logs with interpretations, as the interpretations relate fo the
casing seat.

Water quality data. . . . i . )
Identification of confining unit(s), including hydrogeologic data and interpretations.
Identification of monitoring zone. . .
Casing depth evaluation égmec;hanically secure formation, Po’gentlal for grout seal).
L|th8Iogic drilling rate and weight on bit data, with interpretations (related to the casing
seat).

OB W

f. Asubmittal requesting a preliminary uncased storage zone interval for the exploratory well
;Eﬁ(PM-ﬂ — |f proposed under this permit — shall include, but not necessarily be limited to, the
oliowing:

1) Litholegic and geophysical logs with interpretations, as the interpretations relate to the
requested storage zone.

2)  Water quality of proposed storage zone. . )

3) Identification of confining unit(s}, including hydrogeologic data and interpretations.

4) Transmissivity or specific capacity of proposed sforage zone.
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g. A submittal for a request for approval to plug back the exploratory welt open hole to modify the
storage zone — if proposed under this permit — shall include:

1)  Withdrawal test data for the storage zone, with interpretations and evaluation.
2y Water qu_a!itP/ reports. . . .
3) Geophysical log interpretations including fiow analysis, as the interpretations relate to the

request. o
4) Identification of storage zone boundaries and characteristics. ) .
5 De{nonstratlon of confinemant and evaluation of potential for upconing of poorer quality
water.

h. A request to perform a limited injection test (of short duration, in order to measure well
hydraulics and facilitate the design of the recharge and recovery pumps of a prospective ASR
system, pursuant to S.C. 2.u.} shall include:

2) Final downhole television survey with interpretation.

3) Demonstration of mechanical integrity. o . )

4) Planned injection procedures, inciuding but not limited to duration of testing, and planned
injection and recovery flow rates. ‘

5) Background water quality results from the storage zone of Well EXPM-1, for the water
quality parameters listed on Table B-3 of the exploratory well permit app'llcatlon document
received February 28 2002, [See 8.C. 2.1. o

8) Water quality resuits for the Propos.ed.pota le water to be used for the limited injection test,
sampled within six months of submission of the limited injection test request, for dissolved
oxygen and total trihalomethanes.

1! Cement bond logs and interpretation.

i, Aninterpretation of all test results must be submitted with all submittals.

j. Upon completion of analysis of cores and sample cuttings, the permittee shall contact the UIC
Section of the Department of Environmental Protection in Tallahassee to arrange their transfer
to the Florida State Geologic Survey.

k. The Florida Geo!o%i]cal Survey (FGS) is currently involved in a study that is investigating the
effects of ASR on the storage aguifers. For this'reason, it is requested that at least one five
%5)—ga!ion sample of ambient ground water be collected from the storage zone intervals where
he interval/packer tests will be conducted for FGS analyses. Dr. Jon Arthur at the FGS will
arrange for the samples to be collected. He can be contacted at the Florida Geological Survey
at 903 West Tennessee Street, Tallahassee FL 32304-7700, phone number (850} 488-9380.

. A5-gallon sample of formation fluid shall be collected from the completed well after
development but before injection begins. Samples should be labeled as to well number, depth,
and type of sample. The samples shall be shipped to Florida State University, Deparment of
Geological Sciences, 108 Carraway Building, Tallahassee, FL 323086-4100.

— continued on next page —
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m. Upon completion of construction and testing of the exploratory well, a final report shall be
submitted to the Department, the UIC-TAC and to the Atlantaand West Palm Beach offices of
USEPA, Region |V, The report shall include, but not be limited to, all information and data
collected under Rules 62-528.605, 62-528.615, and 62-528.635, F.A.C., with appropriate
interpretations. To the extent possible, the report should include:

1} Transmissivity test data for intervals tested in the upper Floridan aguifer, with evaluation,
Evaluation of the maximum ASR capacity within safe pressure fimits (if an ASR well open
intervalistorage zone is proposed and tested). i
3} Detailed results and analysls of aquifer performance testing. .
Evaluation of confinement and potential for upconing of poorer ualll’%y water.
Record (as-built) drawings of the exploratory well (EXPM-1) and surface equipment,
certified by the enlgmeer of record. : _ .
) Well location {(EXPM-1) surveyed relative to permanent reference points by a Florida
registered land surveyor, and located on a sife Rfllan by latitude and longitude.
Factory mill certificatés for all casing pipe {(EXPM-1). . .
Summary of all water quality, water level and well testing data collected, with conclusions
and recommendations.

5. Surface Equipment

The exploratory well surface equipment and piping shali be kept free of corrosion at all times.

b. Spillage onto the exploratory well pad during construction activities, and any waters spilfed
during mechanical integrity festing, other maintenance, testing or repairs to the system shall be
contained by an impermeable wall around the edge of the pad and disposed of via approved
and permitted methods.

¢. The four surficial aguifer monitor wells installed at the corners of the well pad shall be secured,
maintained, and retained in service.

8. Plugging and Abandonment

a. The permittee shall unconditionally obligate themselves to plug and abandon the explorato
well, EXPM-1 éwith the appropriate Department permith should the well become a threat to the
waters of the State, if the well is no longer used or usable for its intended purpose or other
purpose as approved by the Department, per Rule 62-528.645(1), F.A.C.

b. Inthe event the exploratory well must be pru%ged and abandoned, the permittee shall obtain an
FDEP permit, as required by Rule 62-528.645, F.A.C.

7. Signatories

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

o
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b. In accordance with Rule 62-528.340(4), F.A.C., all reports and submittals shall contain the
following certification signed by a person authorized under Rules 62-528.340(1) or (2}, F.A.C. or
be included under such certification as may have been previously provided (i.e., responsesto a
Request for Information {RF1) which are simple clarifications are thereby certified):

"l certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
Personnel properly gather and evaluate the information submitted. Based on my inquiry of
he person of persons who manage the system, or those persons directly responsible for
gat.hermg the information, the information’submitted is, to the best of my knowledge and

elief, true, accurate, and complete. | am aware that there are significant penaities for
s_uki:n}ittmg false information, including the possibility of fine and imprisonment for knowing
violations."

8. Permit Extension{s) and Renewal(s)

a. Pursuant to Rule 62-4.080(3), a Fermittee may request that a permit be extended as a
modification of an existing permit. A request for an extension 1s the responsibility of the
permittee and shall be submitted to the Department before the expiration of the permit. In
accordance with Rule 62-4.070(4), F.A.C., a permit cannot be extended beyond the maximum
S-year statutory limit.

b.  [f construction or testing of this well is to continue beyond the expiration date of this permit the
permittee shall apply for, and obtain, a new exploratory well or construction permit.

c. Testirclfg of this exploratory well shall cease upon expiration of this éaermit uniess a new permit is

issue baythe Department, or a timely renewal anllcation (Rules 2-4.090, F.A.C. and
62-528.307(2)(a), F.A.C.)for an exploratory well permit has been submitted to the Department.

Issued this ___3rd day of _February , 2003

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Mellssa L. VeeKer
Director of District Management
Southeast District

MLM/JLC/LAH/JRM/mas



SOUTHEAST DISTRICT UIC SECTION
SURFICIAL AQUIFER MONITORING WELL (SAMW) REPORT

FACILITY NAME
REPORT MONTH/YR.
OPERATOR NAME LICENSE #
INJECTION WELL # PERMIT #
SAMPLING DATE TIME
SAMW #1 SAMW #2 SAMW #3 SAMW #4
LOCATION NE CORNER | NW CORNER | SE CORNER | SW CORNER

ELEVATION OF TOC* (NAVD)

DEPTH TO WATER (TOC*)

WATER LEVEL (NAVD)

CHLORIDE (mg/l)

CONDUCTIVITY{umhos/cm)

TOTAL DISOLV. SOLIDS {mg/)

TEMPERATURE (° F.)

* TOC: indicates the “top of the casing” of the Surficial Aquifer Monitoring Well

ANALYZED BY

PHONE #

SAMPLED BY
TITLE

'SITE PLAN OF SAMW LOCATIONS

ST



Appendix B



Construction Progress Summary
EXPM-1, St. Lucie Canal Site

Date

Description of Activities

4/12/2003
5/12/2003
5M3/2003
5/13/2003
5/28/2003
5/28/2003
8/10/2003
6/10/2003
6/10/2003
8/20/2003
6/24/2003
6/24/2003
6/25/2003
6/26/2003
7/21/2003
7/21/2003
7/22/2003
712212003
7/22/2003
712212003
7/23/2003
7/23/2003

8/6/2003

8/6/2003
8/12/2003
8/18/2003
8/18/2003
872172003
8/26/2003
8/26/2003
8/28/2003
8/29/2003

9/1/2003

9/5/2003

9/6f2003

9/12/2003
9/16/2003
9/23/2003
91252003
10/7/2003
10/13/2003
10/15/2003
16/18/2003

10/22/2003
11432003
11/5/2003

11/13/2003

Project Initiation (Notice to Proceed)

Site preparation and mobilzation

Drill a 48-inch diameter hole to 34 feet bpl.

Install pit casing (30 ft; 42-inch steel)

Drilt a 12 1/4-inch diameter pilot hole to 230 feet bpl.

Conduct geophysical logging on pilot hole to 230 feet bpl (natural gamma, X-Y caliper, DIL).
Ream pilot hole with & 40-inch diameter bit to 158 feet bpl.

Conduct geophysical logging on reamed pilot hole (natural gamma and X-Y caliper)

install surface casing (155 it; 34-inch steel)

Drill a 9 7/8-inch diameter pilot hole to 617 feet bpl.

Core from 617 to 837 feet bpl. (no recovery)

Core from 637 {o 648 feet bpl. (11 feet of recovery)

Drill 2 9 7/8-inch diameter pilot hele to 875 feet bpl.

Conduct geophysical logging on pilot hole to 875 feet bp! (natural gamma, X-Y caliper, DIL, DT)
Ream pilot hole with 34-inch diameter bit to 803 feet bpl.

Conduct geophysical logging on pilot hole to 803 feet bpl. (caliper and natural gamma)
Instalied 24-inch steel production casing to 800 feet bpl.

Pressure grout 1,000 sacks of neat cement.

Run temperature survey to verify top of cement

Second stage of grouting (500 sacks of neat cement) completed to land surface.

Run temperature survey and CBL to verify top of cement and the integrity

Third stage of grouting (100 sacks of neat cement) completed to land surface.

Conduct 100-psi pressure test of 24-inch casing.

Drillers switch to reverse air method,

Drill out cement plug (as a result of pressure groutlng) with 33-inch diameter bit,

Drill a 7 7/8-inch diameter pilot hole to 900 feet bpl.

Coring from 900 to 920 feet bpl (6 feet Recovery)

Coring from 920 to 940 feet bpl (12.5 feet of Recovery)

Drill a 7 7/8-inch diameter pilot hole to 1,050 feet bpl

Coring from 1,050 to 1,070 feet bpl (12 feet of Recovery)

Drill a 7 7/8-inch diameter pilot hole to 1,340 feet bpl.

Coring from 1,340 to 1,348 feet bpl (B feet of Recovery, bit plugged at 1,348 feet bpl.)

Drill a 7 7/8-inch diameter pilot hole to 1,380 feet bpl.

Conduct geophysical logging on pilot hole to 20486 feet bpl (caliper, spectral natural gamma,
HRIL, sonic, compensated density, compensated nuetron, PE, and formation microscanner.
Conduct geophysical logging and a video survey on pilot hole to 1500 feet bpl. (fluid resistivity,
temperature, flow, and borehole video survey)

Back plug nominal 8-inch diameter pilot hole to 1,073 feet bpi with Type Il neat cement
Packer test was conducted from 800 to 845 feet bpl.

Back plug nominal 8-inch diameter pilot hole to 900 feet bpl. with Type Il neat cement
Ream pilot hole with 23-inch diameter bit to 900 feet bpl.

Conduct Specific Capacity Test

Ream pilot hole with 23-inch diameter bit to 1,040 feet bpl.

Conduct Specific Capacity Test

Conduct geophysical logging on pilot hole to 2046 feet bpl (caliper, spectral natural gamma,
HRIL, sonic, compensated density, compensated nuetron, PE, and formation microscanner.
Well acidization was conducted to the open hole section of EXPM-1.

Conduct Specific Capacity Test

Conduct 24-hour Pump Test

Site restoration and demobilization
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DIVERSIFIED DRILLING
CORPORATION

P.0. Box 290699 e Tampa Florida 33687-0699
Photie 813-983-1132 » Fax 813-985-6636

Exploration Wells for the
ASR Pilot Projects

South Florida Water Management District
Port Mayaca Site

Submittal Number: 11
42 x 0.375” Steel Casing

DEVIATIONS: NONE __ ./ ; ASLISTED

REFERENCE SPECIFICATION NUMBER

REFERENCE DRAWING NUMBER

CONTRAGTOR HAS REVIEWEI) AND SUBMITTED FOR REVIEW

....

SIGNATURE, e~ DATE "> 2%-0
DIVERSIFIED DRIPLING CORPORATION




St JPES USA. Inc $ i
oo Metallurglcal aild Pipe Test Report
Baylown, TX. 77522-2349
?—o Date: C [330 Numgp:r_ T [Yhns is o nerlrly that the pmduc! et described | harem was rnanufaclured sampled and fested in MTﬁhJMEéR
o 1!22,102 ; 'IBR—SIBL accnmance wifh the specificalions and requirements in such specificalions. 2 s 2 3 g
. . o - ——_—— e - f ——— —e— . —— — —
= stomer:’ iApproved \Date:
S MAS PIPE & STEEL ; M; §Joif >
S 44 HIGHLAND RD, _ ) e
“ ON ROUGE, LA 70809
Weld seam inspected hy fluoroscopic NDE method.
p to Address: o T !
MAS PIPE & STEEL '
% 1sTOMER PICK-UP ‘ Dlameter ™ Wall all | "_ "~ Grade ! [ Heat Number {
g - PR - e e s e st e - . : I 1 !
E AP 5L January 2000 42nd Ed. Lo 42 [ ] 375 | BIX42 PSL1 J I SGTSZG l
Hvdrotest Results Physmal Testlnq Results | Comments
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1E- | | Trans Body Tensite i 1
YURD PSi: : TJSDR?“THSHE i rans Body Tensi f Weld Ter_;_s_r_l_e ; B Gmded Be]anl (WEld) }¢ MEETS NACE MR 0175;
6 8 0 L eco 'i( :n) Y!eld PSI Tensne PSI * Root ; Face it SR 15 AND SR 18
——— ool PR I
58344 75903 | oK | ok i
Tensﬂe PSI . CWidth | ~~ 7 i DSAW MATERIAL
25576 | i age ] Weld Tensile Fracture localion: - i
! Efungauun % Base Metal EP:‘ u: \% -
E : 39 C
- | CWidth CQOF Y
= ' 1.486 THESE MILL TEST REPDRTS APPLY TO
i ! e vour po.4 _2129
2 ¢
' BARTOW STEEL REF. # GH30
& Chemical Analysis Results
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DIVERSIFIED DRILLING
CORPORATION

P.Q. Box 290699 » Tampa Florida 33687-0699
Phone 813-988-1132 » Fax 813-985-6636

Exploration Wells for the
ASR Pilot Projects

South Florida Water Management District
Port Mayaca Site

Submittal Number: 12
34” x 0.375” Steel Casing

DEVIATIONS: NONE / s ASLISTED

REFERENCE SPECIFICATION NUMBER

REFERENCE DRAWING NUMBER

CONTRACG 'OR HASKV[EWED AND SUBMITTED FOR REVIEW

SIGNATURE . AT ANETS ;SO
DIVERSIFIED DRILEING CORPORATION




PIPE

c‘of ,;fji" 158 THIRD STREET + P.O. BOX 583 + MINEQLA « NY 11501 + TEL: 516.741.8398 » FAX: 516.741.8210

- ‘ vnss A DEPENDABLE SOURCE YOU CAN COUNT OGN

ATTN. JOE
DATE: 5/16/03
COMPANY: DIVERSIFIED DRILLING CORP.
: FROM:IENNY REYES
FAX #813-917-5563

PIPE TALLY / PACKING SLIP
P.0#21284 RELEASE#28675

321.6 8 PCS X 40.2° 34" BPE APISLB 88X |402
375W DSAW

5/0 4 LELE ON | 1414 35¥A MabPil €001 WA

ST
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pPurchaser . . H Wpate P JUL. 23,2001
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b % B 2

Chemtcal Compositlion ﬁfﬂﬁ?@’?

. BASE METAL . Certificate No, :UE-D1~D273
#H OE
Srmeting Froauemsy 2/ IHEAT Page 21
Manufacture Noe, 17-000p84)17-000D66
I
HHCode~Hent No. 1-7528 1-7528
Mia. Max. "
0.22 g.14 D.14
[ 0.22 | 0.13 0.13
i - 0.29 D.29
s " - 0.27 0.28
1.20 1.16 l.16
Mn % 1.20 1.156 1.16
p.o25§ 0.017 | 0.017
P % np.025| 0.018 g.0L8
n.0i5] 0.00% 6.009
5 MK 0.015] 0.010 0,010
- 0.01 0.01
Cu M - 0.01 0.01
- 0.02 0.02
Ni [ - 0.02 b.02
- D.0G 0.04
Gr M - D.04 0.06
- 0,00 0.0¢
Mo # - 0.00 0.0D
- 0.00¢6 0.006
v i3 - g0.006 N.00&
- .00y p.000
| N - 0.000 D.000

= .000 0.000
~ 2.000 0.000
- o.0000 0.03000
0.0000D g.0000

o
=

™
.-.
*ur"ur‘-nﬁ'ut"'u("'ur"ul"‘ur"ur'*ur"dt"ul"'vr'ﬂr"ur'-ur"'ul-"or‘-nr"ar"-ur-ur'-ur*'ul—
4

Nb+V 0.1B6 0.01 8.01
+Ti P 0.15 0.01 0.01
Caqg.
7B ™ 0.3 0.33 0D.33
fPfem. 0.25 8,20 D.2D
[iowe Lileais Anatysis -~ CUREH

P:Product Arnaiysiz - H@BR
Feq.?B- C+MN/6+(Cu+N1) /25+(Cr+Mn+V) /5
Pem. = C+S1/30+(Mn+Cu+Cr) /20+Ri/60+Mo/15+V/10+58

-
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Bl 8B & B Tensile Test
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=1 B OB B Tensile Test
BHEFES
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Bl B ® B Tensite Test
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B i B B Bend Test
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DIVERSIFIED DRILLING
CORPORATION

P.0. Box 290699 « Tampa Florida 33687-0699
Phone 813-988-1132 « Fax 813-985-6636

Exploration Wells for the
ASR Pilot Projects

South Florida Water Management District
Port Mayaca Site

Submittal Number: 13
24” x 0.500” Steel Casing

DEVIATIONS: NONE / : AS LISTED

REFERENCE SPECIFICATION NUMEBER

REFERENCE DRAWING NUMBER

CONTRACTO EWEIY AND SUBMITTED FOR REVIEW

SIGNATURE =y -2 DATE }/ ’°/ >3
DIVERSIFIED DRILLING CORPORATION




BARTOWU STEEL

3585 Highway 60 West
(2.7 miles east of HWY-37, Mulberry)
Bartow, Florkia 33830

800-262-78149
853-860-9716

863-865-8520 (fax)

To: Diversified Drilling From: David Thurner
Fax: 813-085-6636 Date:  July 9, 2003
Phone: 813-988-1132 Pages: 1

Re: Port Mayaca Job #2082 CC: Paul Petrey

O Urgent &4 For Review [IPlease Comment [IPlease Reply [] Please Recycle

Mr. Paul Petrey,

Here is all of the paperwork that | believe you need for your recards. | have cress-referenced all of the
tag numbers (our inventory contrel numbers) with the Heat numbers for each piece of pipe that we
shipped to the job site at Port Mayaca. Your purchase order number for this malerial was 21955,

All of this pipe was new and never used. Unfortunately, it has been stored outside in Florida for some
time has become rusty. Standard operating procedures allow us to recondition our pipe to preserve the
value of our inventory. Bartow Steel, inc. is a member of the NASPD {National Association of Steel
Fipe Distributors) and we have been granted permission to re-stencil the pipe with factory information
whenever reconditioning is required.

Prior to shipping this pipe o your job site we blasted the pipe bare and repainted it with a water-based,
black lacquer. This procedure obliterated the factory markings. Normally, after painting, we re-stencil
the pipe with the appropriate information such as Manufacturer, size, grade and Heat number.
Regrettably, my yard psrsonne! were dealing with inclement weather that day and inadvertently forgot
to re-stencll this pipe. | have researched this order and fo the best of my knowledge have correlated
the fag numbers with the appropriate heat numbers.

i trust this will resolve any issues that have arisen due to our oversight. | apologize for the
inconvenience.

ﬁ' cerelE
David Thur
Inclustrial Sales
Bartow Steel, Inc



Diversifed Drilling Mill Test Reports (MTRs) for Port Mayaca Job #2082, Bartow Steel Sales Order #BLK-67247
New Carbon Sieel Pipe: 24" OD x .500" Wall x DRL (40-42" long)

Purchase Order Number  Bill of tading Tag Number Heat Number Certificate Number Invoice Number

21955 - Port Mayaca #2082 BLK-27138 1#21613 ADS662 E-7-04-286 BULK-IV-024327
21955 - Port Mayaca #2082 BLK-27138 LK21614 ADGHG2 E-7-04-267 BLK-IV-D24327
21855 - Porl Mayaca #2082 BLK-27138 LK21618 Anage £-7-04-288 BLK-IV-124327
21958 - Port Mayaca #2082 BLK-27138 LK21621 ADGE62 E-7-04-289 BLK-I-024327
21955 - Porl Mayaca #2082 BLK-27138 LK21630 ADBB6T E-7-04-280 BLK-IV-024327
21955 - Porl Mayaca #2082 BLK-Z7138 LKZ21631 AD8ES1 E-7-04-21 BLK-IV-024327
21955 - Port Mayaca #2082 BLKX-27138 LK21632 AQB861 E-7-04-292 BLK-IV-024327
21955 - Port Mayaca #2082 BLK-27138 LKB9324 A40566 E-8-10-439 BLK-I\V.024327
21955 - Port Mayace #2052 BLK-27138 L K89325 A40566 E-8-10-438 BLK-IV-024327
21955 - Port Mayaca #2082 BLK-Z7190 LKZ21587 ADBBST E-7-{4-285 BLK-v-024368
21855 - Port Mayaca #2082 . BLK-27185 L K21582 ADBBEB1 E-7-04-286 _ BLK-IV-024368
21955 - Port Mayaca #2082 BLK-27229 LK21633 ADBBE1 E-7-04-286 BLK-IV-024389
21955 - Port Mayaca #2082 BLK-27229 LK22094 A0S662 E.7-04-286 BLK-IV-024389
21955 - Port Mayaca #2082 BLK-27229 LKDAEB4 A46793 E34115 BEK-V-024392
219565 - Porl Mayaca #2082 BLK-27229 L4685 A4BTSS E34115 BLK-1V-024398
21955 - Port Mayaca #2082 BLK-27229 LKD4688 A4G795 E34115 BLK-W-024399
21955 - Port Mayaca #2082 BLK-27229 LKD4687 AABTET E34115 BLK-IV-024398
21955 - Port Mayace #2082 | BLK.27229 LKD4688 AAGTI5 E34115 BLK-V-024390
21955 - Port Mayaca #2082 BLK-27229 {KDAGBY A467B5 E34115 BLK-IV-024353
219535 - Port Mavaca #2082 BLK-27229 LKD4691 A46795 E34115 BLK-1V-0243389

N

N BAVID A, THURNER
INDUSTRIAL SALES
BARTOW STEEL, ING.
800-282-7819
FAX 863-889-8520

T
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INVOICE

By

Bartow Steel, Inc.

An Edgen Company

3585 Hwy 60 W

Bartow, FL 33830

Tel: B63 869-%716 Fax: 863 865-8520

To: { 5647)
DIVERSIFIED DRILLING
8801 MAISLIN DR

P ¢ BOX 290689

TAMPA, FL 33687-0629

NG: BLK IV-0242327
Date:25Junf3
Remit to: Due:255ul03
Bartow Steel, Inc.
F.0O. Box 538139

Atlanta, GA 30353-8138

Shipped To: {0901)

DIVERSIFIED DRILLING

JOB NAME: PORT MAYACA - JOB #2082
** SEE MAP ** TONYA 813-917-5560
JOE 813-917-5563

PORT MAYACA, FL 345%¢

e o e e e i A e et e e s e Ay T e o Y e e i

e R T N S S N N S R S I I L L S r e L R T e S T IS S T TR S S L N T T T T N N I T O e N T S TR N = o

Shp Dt 24Juno3
Trm 1/2% 10, NET 30
Frt INCLUDED

Ord Dt 17Jund3

Slp David Thurner

1 Carbon Steel Pipe ERW API 5L B

24" OD X
MATERIAL

500 WALL X 42°

360 FT @

SO No ST-067247 B/L BLX 27138
PO/Rel 21855
Via SORRELLS PACKIN FOR DELIVERED

Pbl 67247-40Q0

9 PCS
45,180 LBS
36.5000 FT 13,140.00

e e o o M TR Mo SR T R L A e W L W W MR e e ek MR e ek e ekl o m e — e W e — e e v e mm e M A A AL mE — i MR M e e — e e o am e ur

(R R A RS SR AR R EREALSEIARNES LR ERE SRR E R R R L L Ll T L ey

Material Processing Freight

13,140.00

Ll R AL LSRR ESEREEAES SRR ERERERER LSRR RELERR EREEEE R R R R I I R g T U At g A A e A

Discount: 65.70 if paid by 05Julo3

Page:

1 .... Last

Qther TOTAL DUE

13928.40

Taxes
788.40



BILL O F
M:
steel, Inc.
en Company
dwy 60 ¥
Jw, FL 33830

863 869-9716 Fax: B63 869-8520

sonsigned To: (001}

DIVERSIFIED DRILLING

JOB NAME: PORT MAYACA - JOB #2082
*% SEE MAP ** TONYA B813-917-5560
JOE 813-917-54H63

PORT MAYACA, FL 34956

Tel: 813 988-1132 Fax: 813 985-6636

LADINSG
1 Your PG # 21955

BILL OF

1} Our Order BLR- 67247~
Carbon Steel Pipe ERW API 5L B

24" 0D X .500 WALL X 42!

Heat Number Tag No

A0 ~LK21613

407 -~ LR21614

AOS 86 ~LK21618

ALy ~LK21621

40 ggi - LK21630

Aosyet - LK21631

40 3% - LK21632

AHo s ~LRBI324

o Sog A8e32s

** WE NEED TO HIRE 2 TRUCKS %

LADING No:

BLK 27138
Ship Date 24Jun03 at 9:25 From LKF
Probill 67247-400

Via SORRELLS PACKIN

FOB DELIVERED

Frt INCLUDED

Route 0~ 0 Manifest

Vhcle Trailer

Slyp David Thurner

Sold To: { 5647}

DIVERSIFIED DRILLING

8801 MAISLIN DR

P O BOX 290699

TAMPA, FL 33687-0699

WC ot $HTL¥0Nd

e e e el e KB N N

Guantity PCS

40 FT 1 5020
40 FT 1 5020
40 FT 1 5020
40 FT 1 5020
40 FT 1 5020
40 FT 1 5020
40 FT i 5020
40 FT 1 5020
&40 FT 1 5020
360 FT a 45180
Tags Fcs LBS
TOTAL 9 9 45180

b

PROJECT DRILLER - WILLY GRIFFA 813-917-4480 ¥¥

ok

% ENTERED BY RON FOR DAVE. #%x%

* CUSTOMER WEEDS ALL PIPE DELIVERED NOQ LATER *%
% THAN MONDAY 6/23/03 =#%

% CUSTOMER NEEDS TOTAL OF 780FT DRL'S #%

* ABOUT 20PCS. #x

BEES ARt S TR LS S S F T F TS P

Page: 1 ....Continued

ine proparty sescribed abova bo sppacent goad erder, wxcapi a7 neDed fconeants and condition of comtancs of puckages unknowd), marked comipned, pnd dntised 21 indicntad Salew, Which sald catriar {ihet wond cazries Baing ungarstent thivughaet thit CORDIAT 4t meaning ary
sahien or corporstien [ goreiton ubdir the onbract) greas to oy to fis usval Place of daltver & 1ald dtination, 31 an f route atherwite © delivar 26 Anether Camhr oA M route ba 1aid destioption, 1Lt wwsally ageoud. a7 40 anch carrdet of all or Any 5at proparty over at
20wy partion af wafd potite ta destinTion, bnd di aEh iety &2 any Uime etemslad In Wtar any of Lld plpety, Tt svary Sefukie La b parfuixied hmtander shadt be subject 1o 28 Toa terms and condibiens of te Utfor Dumastic Stralght BNLSY Lading 342 farkh {1) In G,
utparss, Weitarn and Htingl Fraight Elas¥icatiant In dBuct on the date hamof, H this s 2 ik or o raM-water shipawat. os £2) In Ee appilesble mator cyrier slassHication or Ui i this s s <amlar shipagac,

infopan hpraby Lertdtis that e b fohTlar ith 48 the lazmy aig dombittans of the shtd BRL of Ladiig, Indluding Thase on the Bk RS, Set forth i the claseification o7 Sarfft wASE govarns tha D potation F 1MIS yhipmen, and the 17 Lerms ard TONSTIGRY M Moady 1grasg

iz by tae shtpres and sccupted for Blaisel and K asslons.

Subjer Sactien T of Tondiiens of appbicable bill of lading. # this shipment is to be delivared to the consignes CARRIER ' FREIGHT

vtk wse on L consignot, the conskgnar shall sign the fallowing statement:

The o nall nat make delivery of this shisment withaut peyment of Faight and alt other lawhul ¢charges, . o Prepaid O
SIGNATURE OF CONSIGHOR AGENT PER {Drl Colist 3

X ; -

If charges are to be prepaid, RECEIVED To apply n payment of the charge | AGENT OR CASHIER {HARGES ADVAHCED

writz or stamp here, “To be Prepaid.” $

on the praperty described haveon.

{The signature here acksiowledges only the amsunt prepald.)
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GERTSFICATE NO E-7-04-286 PAGE - 1 M ILL Il\( SPEC1 lON CERTIF[CATE *2 A2 E A B ET YEE X5UK) BRI -0DF0
I ULSAN PLANT : # 265 YUMPO-DONG, JUNG- KU ULSAN, KOREA
;J:TE £F SSUE . RAY. 7. 1097.  E4702800 YEL 87 -2101~0 FAX ; {0522) 878916
CONTRACT B,0:N0 THESE MILL TEST REPORTS APPLY TO TLX : HOPIPE K 53776
E ad
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INVOICE No: BLK IV-024368
Date:26Juno3

Sold By: Remit to: Due:260ul03
Bartow Steel, Inc. Bartow Steel, Inc.
An Edgen Company P.0O. Box 538139
3595 Hwy 60 W Atlanta, GA 30353-81348

Bartow, FL 33830
Tel: 863 B£9-9716 Fax: 863 B869-8520

Sold To: { 5647) Shipped To: (001)
DIVERSIFIED DRILLING DIVERSIFIED DRILLING
8801 MAISLIN DR JOB NAME: PORT MAYACA - JOB #2082
P O BOX 250699 *%* SEE MAP ** TONYA 813-917-5550
TAMFA, FL 336B7-0699 JOE B13-917-5563

PORT MAYACA, FL, 34356

Shp Dt 25Jun03 Ord Dt 17Juno03 S0 No ST-067247 ®BFfL BLK 37195
Trm 1/2% 10, NET 30 PO/Rel 21555
Frt INCLUDED Via OUR TRUCK FOB DELIVERED
Slp David Thurner Pbl
1 Carbon Steel Plpe ERW API 5L B 2 PCS B0 FT
24" OD X .500 WALL X 42° 10,040 LBS
MATERIAL B0 FT @ 36.5000 FT 2,920.00

LR R E X R LIRSS SRR I 2R R R R SRS SRt ARl Rl ARttt ad At s Rl Rl sl RER SRS EEE TN

Material  Processing Freight Other Taxes TOTAL DUE
2,920.00 175.20 3095.20

I e F R R R TR AT RS RS R R AR RS AN ESE RS RS EEEEEEEESEE SRR ERR AR EREEE SRR RE R RS L RS 3

Discount: 14.60 if paid by 06JulD3
Page: 1l .... Last



BILL 0 F

. LADING
" from: Ship Date
ow Steel, Inc, Probill

Edgen Company
295 Hwy 60 W
wrtow, FE 33830
te]l: B63 B6S-9716 Fax: 863 869-852D

Consigned To: (001}

DIVERSIFIED DRILLING

JOB KAME: PORT MAYACA - JOB #2082
*% SEE MAP %% TONYA 813-917~5560
JOE 813-917~5563

PORT MAYACA, FL 349356

Tel: 813 988-1132 Fax: 813 985~6636

BRILTL OF
3} Our Order BLEK~- 67247-
Carbon Steel Pipe ERW API 5L B
24" 0D X .500 WALL X 42¢

Heat Number Tag No
VOR Fee ! LE21587
A . LKZ21592
OB LI Total:

1 Your PO #

Via OUR TRUCK
FOB DELIVERED

Frt INCLUDED
Route 0~
Vhele

- . No: BLK
25JunC3 at 15:09 From LKF

27195

0 Manifest

Trailer

Sip David Thurner

Sold To: {

5647)

DIVERSIFIED DRILLING

8801 MAISLIN DR

P 0 BOX 290699

TAMPA, FIL 33687-0698%

MTR'S W/SHIPMENT

O T I T N I T I I T im S N M DT oo Tm In  m e e T T A A e e o r e e e - = -
.._..._.....-....-u—__.....‘..._........__...._.__—....—-—...-.._—---..........,.._....~.....-_..---..._...—_—-.._~h__._.._._._-__..-..—.u.....__3-—:2—-..-....-_.._

.....__--.,«n-qa———_...___—.-.._...__,._.-..-.-..-.._...-_—"_-,.—-—-,__....—-._.....__..a--_—_...-...........--_____...-.__—.;...,.._._._........,,_._,__

;E-

. NEED 20 HIRE®2 TRUCKS %% -

¥

ENTERED BY RON FOR DAVE. %
THAN MONDAY 6723/03 %%

R R,

ABOUT 20PCS. *%

R R R R R A R A A R R E T A T AR AR R AR LR YTy
REEE TP et et et P T T T T T T T A T )

CUSTOMER NEEDS TOTAL OF 780FT DRL’S *%

LADING
21955

Quantity

40 FT

40 FT

B0 FT

Tags

TOTAL 2

F

PROJECT DRILLER - WILLY ‘GRIFFA 813-917-4480 %%

CUSTOMER NEEDS ALL PIPE DELIVERED NO LATER %%

*

OTE: PRODUCT MAY CONTAIN AN ID OR OD BAR CODE

IDENTIFICATION LABEL

LRt et et e Y T O Rt LT
ERE RS e R e b S e S R N T T T e

Page: 1 Last

PCS ¥t LBS
1 5020
1 5020
2 10040

Pes LBS
2 10040

The pODHTY Seuribed dbeve, (n SPRarL godd a2dtr, BAAp b ebid (Sambamly A0 condition of cumens of packaper mrknown), maried comigaed, and dectine m deulcabed Seiow, which Rif cymipt {tho word camtar bring Lndersleod (hmugheit tis contract aa. meaniog aoy
PIDON O OMPRTAtion M ALl e the Coatricd) luommcwuhmsp{mﬁﬁlﬁvnm‘dmﬂm,uummMuw—rhumamummbuiddun‘uilv-,uhmumnlwlqrw{.uucmurrkrdﬂmm,nnp-;myumni
ar wryy partion of said mute fo destioniicn. and 43 #ech party 8 aoy Kime BEanestnl 10 3 of Aty o dlid Dapity EAML evady sarvice to b phriormed iveundur el ba subjost to 48 b terms ang conditions of i Unti i Domesthe Straighe S5 of Lading 4at Torth {13 In 9,
Seutham, Wetem ad Rllash frright Dalications |n affect 0a the date baraf, # 1400 [1 5 Al ot 5 (R0 ShipawaT, of {2} 4n Ehe applicadle mater carmier clasrifation o¢ LS ¥ okl 3t ) corrier
Srinper hucaby tartitar thiat b 1 Jamilir witk oll the cerms and condtrions of the sald kSk of Ladtieg, intluding these o She beck thined, sat fomth It o L3l wiilzh gy the

i by Brd Shigokr and w6 far bfmaald asd 2kt msigos.

%,
oF this Fhismant, ind the svid eans and cantitiens sm heaby sqredd

s@” " Section 7 of Conditions of applicable bill of lading, 4 chis shipment fs to be delivered to the conskanee | CARRIER FREIGHT
wit Lauise gn the consignon, the camsignar shall sign the Rilliwing statemest:
Tt canrar shall rot make delbvery of this shipnt without pATFRITSE frelght and all ether Liwiul changes. Prepaid O
Wi@ AGENT PER (Driver's Signature) tollact @
If charges are b be prepaid, RECETVED T apply In payment of the charge | AGENT OR CASHIER CHARGES ADYMICED
write of stamp hers, “To be Prepaid.” on the property described hereon.

s {The sigrature he athnawledges anly the smovet prepaid.)

P
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VAN

T ' 2o ® v HYUNDAS! PIPE CO_LTD,
GERTIFICATE KO E=7-04-288 PAGE * 1 M ILIJ [h SPECTION CERT]F[CATE 2 al-2 3 AT B BF HEE x50 BRD-URT
O - A ULSAM PLANT ; 3 265 YUMPO-DONG, JUNG-KU, ULSAN, KOREA
Date oF ISES'UE - - A o EATOZEO0 TEL ; 87— 2100~ FAX : (0522} 3T -B916
P THESE MILL TEST REPORTS APPLY TO TLX T HOPIPE K 53776
E o,
m"mm;; - ERVW. PIPE - YOUR BR.O. # Z, { D-'SS €M EALR 2 MESYA BT S0F e MUA-TTFS
) ; R 7 : . ¥
M T T oW T T s s
BARTOW STEE TUX : HOPIPE K 24656, 22956
— T 8 o o Tl 2N
o s | B FENBILE TEST CHEMIGSL GonipaTion PACT
TYPE # & safz  glFRAR_
DI MENS! QN k HYDRO- | =5 HEuEl ¥ X ¥ gz i,
oF O weionr | stare |3[5 Wy s Npy | o TENSILE ] 22 == =
SPE g @~ 5 W~ A o nry T TRST(ETis S N W ™ B Rl Rl Rl I el Rl el Kl G R 177 <
ENG -OUTDIA. THICK. LENQTH 3l 2 et |8 Iw =S g;g o
- pos| e | M TLlZIS(E el ag)® S|
%y 152: w3 8 il U E 3 g T e |7 16 100 1000 190 s ks
EPER )0 \8-5/8" X ZO”_%82.000" 1 26| _pelGiglelcla mees | 27.7) 46.8) 48.0] 38| 14fic| 6920 |8 {6[ 112 [ 1{Td
Al x 06.35%m v ]2 AH ) 1220 /ﬁm BE700| 63700
JHPER {0 24" x 500" %40.000" 3| 168 [t ( 1 2.5 492 K6l 40] |17/Tcl 7R114 18 161 412 (1{Tr -
LB10. Onm 212, T0m x 12,1924 ) 20 ~——" |00 Too00] 74800
APRR 3.8 . 516 43} 11241 7R118 {7 [ 6i 112(1(TH
_.-—---}) 452001 B3RO0 | 73400
A1) 8] 514 171 1| 78]14_18_| 112 11 I
\mz 8_| 6
~ 44200 | G400 TIL00
ITOTAL -~ 74! 186,632
1
: :
ET—NDTES {5 1] Type of ppe End 23 [ 2] NB [ Harmeal Bore 3 821, 0D : Qutsida Darmeur Umt G2 M: o 1 s
BPE [Qlack Plaa End Squara-cut BPE Gawacwed Plam End Squaraspur = 4l Unir kg 1M T Mater. F 2 Feer, | Inch: G I G Visuab & Datwnznn Tasl R 90 & 524l
BPEB ! Alack Pam End Beunied GPEE :tiak i Plan En-l Srvalod £ 7] Fauaning o Bembng Test T4l 2= DoAY [ 8 vroul Ducniey Tect BRE olmargl
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INVOICE No: BLK IV-024399
Date:30Juno3

Seld By: Remit to: Due:30Julc3
.. bBartow Steel, Inc. Bartow Steel, Inc.
An Edgen Company P.0O. Box 5381339
3555 Hwy 60 W Atlanta, GA 30353-8138

Bartow, FL 33830
Tel: 863 869-9716 Fax: 863 B69-8520

Sold To: { 5647) Shipped To: ({(001)
DIVERSIFIED DRILLING DIVERSIFIED DRILLING
8801 MAISLIN DR JOB NAME: PORT MAYACA - JOB #2082
P O BOX 290698 ** SEE MAP ** TONYA 813-917-5560
TAMPA, FL 33687-0699 JOE 813-917-5563

PORT MAYACA, FL 34956

Shp Dt 27Jun03 Ord Dt 17Jun03 S0 No ST-067247 BT BLK 27229
Trm 1/2% 10, NET 30 #OFRel 21955
Frt INCLUDED Via SORRELLS PACKIN FOB DELIVERED
§lp David Thurner : Pbl £7247-400
1 Carbon Steel Pipe ERW API 5L B 2 pcS 80 FT
24" OD X .500 WALL X 42' 10,040 LBS
MATERIAL 80 FT @ 36.5000 FT 2,920.00
2 Carbon Steel Pipe ERW API 5L B X42 7 PCS 294 FT
24" OD X .500 WALL X 42’ 36,897 LBS
MATERIAL . 294 FT @ 36.5000 FT 10,731.00
" Total Shipped: S PCS 46,937 LBS

LR AR R RS L AR RLE SRR SRRl AL AL R R EE TR R TR R ETE R R RO U g AT A AR

Material  Processing Freight Other Taxes TOTAL DUE

13,651.00 B819.06 14470.06
L R Y

Discount: 68.26 if paid by 10Julo3
Page: 1 .... Last
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- - BILL oF LADINSG No: BLE 27%2%
p From: Ship Date 27Jun03 at 8:26 From LKF
rtow Steel, Inc. Probill X .
.n Edgen Company Via .QUR—TRUCK 3O£££LLS
3595 Hwy 60 ¥ FOB  DELIVERED +00.©
““artow, FL 33830 Frt INCLUDED
.el; B63 8§609-9716 Fax: B63 R69-8520 Route 0- O Manifest
Yhele Trailer
Slp David Thurner
Consigned To: {001) Sold To: { 56471
DIVERSIFIED DRILLING DIVERSIFIED DRILLING
JOB NAME: PORT MAYACA - JOB #2082 8801 MAISLIN DR
*% SEE MAP ®*% TONYA 813-917-5560 P 0 BOY 290699
JOE B13-917-55463 TAMPA, FL 33687-0690
PORT MAYACA, FL 344956
Tel: 813 988-1132 Fax: 813 985-6636
BILTL g F LADINSGEG
1Y Our Order BLE- 67247~ 1 Your PO # 21955
Carbon Steel Pipe ERW API 5L B
24" 0D X .500 WALL X 42°
Heat Number Tag Mo Quantity PCS Wt LBS
ACR3E1  LKZ21633 40 FT 1 5020
Aoqq¢z. LK22094 40 FT i 5020
Total: 80 F1 2 10040
2) Qur Order BLK- 67247~ 2 Your PO # 214955
Carbon Steel Pipe ERW API 5L B X4&2
24" QD X ,500 WALL X 42
— Heat Number Tag No Quantity PCS Wt LBS
A46793 LEKD&BRS 42 FT 1 5271
ALBT7 95 LKD4685 42 FT 1 5271
A46795 LKD4686 42 FT 1 5271
-A4B797 LED46ST 42 FT 1 5271
A4BT95 LKD4688 42 FT 1 5271
ALB795 LRD4689 42 FT 1 5271
A46795 LED4691 42 FT 1 5271
Total: 294 FT 7 36897
Tags Pcs LBS
TOTAL 9 9 46937

k% WE NEED TO HIRE 2 TRUCKS #=%

-

"

#% PROJECT DRILLER -~ WILLY GRIFFA 813-917-4480 %%

% ENTERED BY RON FOR DAVE. *%

Page: 1 ....Continued

The popary Maicribed 2bava, {m appirent gwod wler, sxiept &s riblad [ConTinzs IND Condition of contints of packegut uniacwa), mared cocslyaed, and datined &x kutlcated belmw wirch sald contar (e woud carrler Balag undanmioed thiouphout Vit SONLKT 44 Mhedting sy
panian 31 comantion in psSesiaR Kndal b Zemiract) spesas to camy to Bi sl placy of detlver at sad destination, H e 113 reuts, thennlia to dettrer to dauther Zarier 50 the routa s wld destinaban, 1t b mutustly agreed, s b wach cumiar of all or any Lkd proparty over all
o1 iy pertion of 1id rmate s dieiation, aed as aach party X any rine inthmeced {8 all o7 any af wsd poperty, thit 1eary HOAcH Io b gformad Mirww s ARAM b subfact 10 JH the Terma and consitiens of the Urilfers Bomuatic Straight UL of Lading st fortk (3) In Officll,
Southem, Wratern ond Miingts Freight Clasaticationy In 4ffect on the date baenad, I this s a criles & afl-wanar shigmant, or (2) In the appiicable mater eamies aseHTcation or LY € 1h4s £s & corier shipmeat.

Shripper hareby coviifli Ehat b ds Famitlar with 4K the boms aod canditions of the 1ald bW of Lading, Inckifing thocs an e back thamal, sot forth {n tha classification er tackfl whiich gomerms the tansportation of this shipment, and the sald tasms ad caoditlons 2 barhy agmved

4 by tha shippé) i sccanted far Bl dad Nis sarigns.

St « Saction 7 of Condithons of applicable bifl of lading, if this shipment {5 to be delivered to the consignee GARRIER FREIGHT

i scaurse on the comigner, the contighar shall sign the followhng statemant:

The carier shall not male dedtvery of this shipmant without paymestt of freight and all sthar Lawful tharges. Prepaid 1

STGNATURE OF CONSIGNOR N . AGENT RER (Drivers Signature) Collect O

4

X 0Nt Stgw Jebt sl Ao
£ tharges areto be prepuid) ! BECEIVED T4 4bply in payriash of the chirge | AGENT QR CASHIER CHARGES ADVANCED
“ atite or stamp here, “To be Prepaid * m proparty descrived herson. $

I < {The tignature here acknowlsdges only the amount prepaid.)
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MY 7. 1997, E4T0P800

2t

A o o o2 F 4 g M
HYUNDAI PIPE CO,L.TD.

= A3 2 A BUA BT HET a5@F BB -DTH
ULSAN PLANT I # 265 YUMPO-DONG, JUNG- KU, ULSAN KOREA

CIREEER TEL : 87 -2101—9 FAX : (0522} 67 - 8916
co“mc,.pm."% : THESE MILL TEST REPORTS APPLY TO TLX ; HOPIPE K 53776
= ; u
Soawoors "¢ _ERY, ST, PIPE . vourro.#_ <! aAss ¢MBAHS 2 MERYN §7 REE UN  ODB-1TD
hcofiaon ¢ pP] SUVASTH A usibued B A o/t
BARTOW ' TLX : HOPIPE ¥ 24655, % 22956
I www R
p—— RE TS e« %5 Al ® of X) A 2} o = RAAIE
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#1--NOTES Type of pipe End ZIE -+ 2] NB | Nnrownal Bore 32174, 00 © Quiside Daswtar Unt B2l MZmm, [ 2 ineh
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5 PORT MAYACA
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Lithologic. og
SFWMD Port Mayaca Exploratory Well
Martin County, Florida

Depth in Feet (bls)

From | To Lithologic Descriptic';n Port Mayaca Exploratory Well (EXPM-1) ]
0 34 No Samples
35 45 Shell bed, 10% limestone, Grey to white, moderately hard
45 50 Same as Above
50 55 Same as Above
55 60 Same as Above
60 65 Shell bed, < 5% limestone, Grey , mod. Hard
65 111 Shell bed, greenish grey, shell fragments, 20% phosphate
111 156  |Greenish grey wackestone, sticky, 20% phosphate, < 5% limestone
156 165  |Greenish grey wackestone, v. sticky, 30% phosphate
165 190 Greenish wackestone, slighty sticky, 30% phosphate
190 208 |Greenish wakestone, v. sticky, 30% phosphate
208 230 Greenish mudstone, v. sticky, 20% phosphate and limestone
Pilot Hole drilled to 230 ft. Borehole prepared for geophysical logging.
230 250 Mudstone; Olive green, 10y 6/2, 40% allochems, fossils (brac), limestone,
250 280 Mudstone; pale olive, 10y 4/2, 10 % allochems, < 5 % phosphate, fine grain quartz sand, 20 % porosity
280 310 Mudstone; olive gray, 5y 3/2, 20%allochems, some quartz sand grains, trace phosphate.
- 310 410 Mudstone; greenish gray, 10y 4/2, some quariz grains, , 10% allochems, limestons, trace phosphate




Lithologic  .og
SFWMD Port Mayaca Exploratory Well
Martin County, Florida

Depth in Feet (bls)

410

450

470

485

525

570

610

620

645

650

700

705

753

785

450

470

485

525

570
610
615

625

650

655

705

753

785

875

Wakestone; greenish gray, 10y 4/2, 5% allochems, trace phosphate, med grain quartz sand, 20 % porosity
Wakestone; greenish yellow, 5gy 5/2, 20% phosphate, 10 % allochems, limestone, med quartz sand
Mudstone; greenish yellow, 5gy 512, , 20 % allochems, 10% phosphate, limestone

Wakestone; pale olive, 10y 6/2, 20 % phosphate, limestone, 20 % aliochems

Mudstone; pale olive, 10y 6/2, 20% allochems, limestone, 10% phosphate,

Mudstone; pale olive 10y 6/2, < 5% phosphate, limestone, 20 % allochems

Wakestone; pale clive 10y 6/2, 20 % allochems, limestone, quartz sand grains, trace phosphate,

Wakestone; pale clive, 10y 6/2, med. plasticity, quartz sand, fine grain, limestone (yellowish gray 5y 7/2),
interbedded clay, (grayish clive green 5gy 3/2), high plasticity, 10 % allochems,

Mudstone; dusty yeilow green, 5gy 5/2, med plasticity, < 10 % allochems, limestone, quartz grains, 10%
phosphate

Wakestone; pale olive 10y 6/2, 5% allochems, frace shell fragments, 10 % phosphate, limestone, 10 %
porosity

Wakestone; pale olive 10y 6/2, med plasticity, some limestone, 5 % phosphate, trace shell fragments,
<20% porosity, sticky, med plasticity, clay interbedded 5gy 3/2.

Packstone; yellowish gray, 5y 7/2, clay, med plasticity, 50 % phosphate, trace shell fragments, 20 %
porosity

Grainstone (limestone); pale olive 10y 6/2, 40 % phosphate; unconsolidated, 10 % porosity,

Grainstone (limestone) pale yellowish brown, 10yr 6/2, unconsolidated, < 10 % phosphate, <5 %
allochems, slightly angular, interangular porosity.

Pilot Hole TD 875 ft. Borehole prepared for geophysical logging.




Lithologic. ag
SFWMD Port Mayaca Exploratory Well
Martin County, Florida

Depth in Feet (bls)

875

885
200

925

935

940

850

860

975

995

1,005

1,015

1,025

885

900
925

935

940

950

960

g75

995

1,005

1,016

1,025

1,045

Grainstone, {Limestone), grayish yellow, (5y8/4), very fine grained, fine crystalline sparry calcite, poorly
indurated, fine vug porosity, 20 % allochems.

Grainstone (limestone} same as above, trace cement,
Grainstone (limestone), yellowish gray, (5y 7/2), fine grained, well indurate, moldic porosity.

Grainstone (limestone) grayish yellow, (dy 7/2), fine grained, fine crystalline sparry calcite, well indurated,
smali vugs, secondary porosity, estimated at 20%.

Grainstone (dolomitic limestone), yellowish gray (5y 7/2}, med grained, well indurated, micritic, low
porosity

Grainstone (Limestone) grayish yellow (5y8/4), fine crystalline sparry calcite, well indurated, moderate
porosity

Grainstone (limestone} yellowish gray (5y 7/2), very fine grained, well indurated, fine vug porosity, < 10%
allochems

Grainstone (limestone) grayish yellow (by 8/2), very fine grained, fine crystalline sparry calcite, medium
indurated 50% porosity.

Packstone (Limestone), pale brown (5yr 5/2) fine crystalline, well indurated, few isclated vugs, micritic,
low porosity )

Grainstone (limestone) pale yellowish brown, (10yr 6/2), fine to med. grained, well indurated, small vugs,
secondary porosity

Grainstone (limestone) light olive gray (5y6/1), micritic, well indurated, 10-15 % dolomite, low porosity.

Grainstone (limestone) light olive gray {5y5/2), fine crystalline, well indurated, 30 % allochems,
fossiliferous, low porosity

same as above, <10 % allochems, <20% dolomite.




Lithologii_ . og
SFWMD Port Mayaca Exploratory Well
Martin County, Florida

Depth in Feet (bis)

1,045
1,070
1,120
1,130
1,155
1,195
1,225

1,280

1,310

1,325

1,330
1,340

1,370

1,050

1,120

1,130

1,155

1,195

1,225

1,280

1,310

1,325

1,330

1,340

1,370

1,380

Grainstone (limestone), yeliowish gray (5y8/1), fine grained sparry calcite, poorly indurated, small vugs
secondary porosity

Grainstone (limestone) pale yellowish brown, (10yr6/2), fine grained, moderately indurated, good
interangular porosity.

Grainstone (limestone) yellowish gray (5y8/1), fine to med. grained, med indurated, 5 % micritic limestone,
moderate porosity.

Grainstone (packstone) yellowish gray (5y8/1), fine to med. Grained, moderately indurated, micritic
interpartical porosity.

Grainstone (limestone), light olive gray (5y 5/2), very fine crystalline, moderately indurated, micritic, low
porosity
Grainstone (limestone) same as above, 5% dolomite, well indurated, low porosity.

Packstone (limestone), light olive gray, (5y 5/2), fine crystalline, few vugs, micritic,10 % dolomite, low
porosity.

Grainstone (limestone) yellowish gray (5y 8/1), fine crystalline, micritic well indurated, low porosity.

Mudstone (limestone) pale yellowish brown (10 yr 6/2), friable, few vugs, moderately indurated, dark
dark brown clayey material present.

Grainstone, same as above at 1155- 1195.

Wakestone (limestone) medium gray (N5), well indurated, low porosity, 80 % hard micritic dolomized
limestone.

Same as above, < 10% hard micritic dolomized limestone, fine crystalline, poorly indurated
moderate porosity.

Grainstone (limestone) pale yellowish brown (10yr 6/2), fine crystalline sparry calcite, medium porosity, 5% Dolc
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LITHOLOGIC WELL LOG PRINTOUT SQURCE - FGS

WELL NUMBER: W-18B463 COUNTY - MARTIN

TOTAL DEPTH: 1380 FT. LOCATION: T.408 R.37E 5.14

SAMPLES - NONE LAT = 26D 59M 178
LON = 80D 30M 208

COMPLETION DATE: N/A ELEVATION: 25 FT

OTHER TYPES OF LOGS AVAILABLE - NONE
QWNER/DRILLER : SFWMD/DIVERSIFIED DRILLING CORP
WORKED BY:E. DORN 2004

gection dde
Port Mayaca/ EXPM-1

0. - 30. 000ONOSHM NO SAMPLES
30. - 208. 121PCPEC PLTOCENE-FPLEISTOCENE
208. - 460. 122PCRV PEACE RIVER FM.
460. - 780. 122ARCA  ARCADIA FM.
780. - B95. 1240CAL OCALA GROUP
885. - 810. 000ONOSHM NO SAMPLES
810. - 1380. 124AVPK  AVON PARK FM.
o - 30 NO SAMPLES
30 - 35 SHELL BED; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTCNE-15%
FOSSILS: MOLLUSKS, BENTHIC FORAMINIFERA, BARNACLES

BRYOZOA
35 - 40 NO SAMPLES
40 - 45 SEELL BED; VERY LIGHT ORANGE TO YELLOWISE GRAY

POROSITY: INTERGRANULAR; UNCONSOLIDATED

ACCESSORY MINERALS: LIMESTONE-05%

FOSSILS: MOLLUSKS, BENTHIC FORAMINIFERA, BARNACLES
BRYOZOA, CORAL

45 - 50 AS ABOVE

50 - 55 SHELL BED; VERY LIGHT ORANGE TO MODERATE GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-Q2%, CLAY- T%
FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, CORAL
FOSSIL FRAGMENTS

55 - 60 SHELL BED; VERY LIGHT ORANGE TO MODERATE GRAY
| POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE- T%
FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, CORAL
FOSSIL FRAGMENTS

60 - 65 SHELL BED; VERY LIGHT ORANGE TO MODERATE CGRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-01%
FOSS5ILS: MOLLUSKS, BARNACLES, BRYOZOA, CORAL



65

70

75

80

85

S0

g5

101

106

111

116

121

70

75

80

B5

20

85

101

106

111

116

121

126

FOSSIL FRAGMENTS
AS ABOVE

SHELL BED; VERY LIGHT ORANGE TO MODERATE GRAY
POROSITY : INTERGRANULAR; UNCONSOLIDATED
BCCESSORY MINERALS: LIMESTONE- T%

FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, CORAL
FOSSIL FRAGMENTS

SHELL BED; VERY LIGHT ORANGE TO MODERATE GRAY
PCROSITY: INTERGRANULAR; UNCONSOLIDATED
FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, CORAL
POSSIL FRAGMENTS

AS ABOVE

SHELL BED; VERY LIGHT ORANGE TO MODERATE GRAY
PORCSITY: INTERGRANULAR; UNCONSOLIDATED
FOSSILS: MOLLUSKS, BARNWACLES, BRYOZOA, CORAL
FOSSIL FRAGMENTS

SHELL BED; VERY LIGHT ORANGE TQO MODERATE GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, CORAL
FOSSIL FRAGMENTS

AS ABOVE

SHELL BED; VERY LIGHT ORANGE - TO MCDERATE GRAY
POROSITY: INTERGRANULAR; UNCONSQLIDATED
FOSSILS: MOLLUSKS, BARNACLES, BRYQZOA, ECHINOID
FOSSIL FRAGMENTS

SHELL BED; VERY LIGHT ORANGE TO MODERATE GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-05%

FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, ECHINOID
FOSSIL FRAGMENTS

SHELL BED; YELLOWISH GRAY TO MODERATE GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-35%

FOSSILS: MOLLUSKS, BARNACLES, BRYCZOA, ECHINOID
FOBSIL FRAGMENTS

SHELL BED; YELLOWISH GRAY TO MODERATE GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTCNE-25%

FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, ECHINOID
FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TCO MODERATE GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET
25% ALLOCHEMICAL CONSTITUENTS

GEAIN SIZE: FINE; RANGE: VERY FINE TO COARRSE



126

131.

136

141

146

151

131

136

141

146

151

156

MODERATE INDURATICON

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-45%

FOSSILS: MOLLUSKS, BARNACLES, BRYQZOA, ECHINOID
FOSSIL, FRAGMENTS

WACKESTCONE; YELLOWISH GRAY TO MCDERATE GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

25% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TY¥PE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-40%

FOSSILS: MOLLUSKS, BARNACLES, BRYCZOA, ECHINOID
FOSS5IL FRAGMENTS

SHELL BED; YELLOWISH GRAY TO LIGET QOLIVE GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-15%, CLAY- T%
DPHOSPHATIC SAND-01%

FOSSILS: MOLLUSKS, BARNACLES, BRYQZOA, ECHINOID
FOSSIL FRAGMENTS

SHELL BED; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR; UNCONSCLIDATED
ACCESSORY MINERALS: LIMESTCONE-10%, CLAY-01%
PHOSPHATIC SAND-05%

FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, ECHINOID
FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

20% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-30%, CLAY-01%
PHOSPHATIC SAND-03%

FOSSILS: MOLLUSKS, BARNACLES, BRYQCZOA, ECHINOID
FOSBIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

20% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-25%, CLAY-01%
PHOSPHATIC SAWD-03%

FOSSILS: MOLLUSKS, BARNACLES, BRYOZOA, ECHINOID
FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR



156

1lsl

167

172

178

161

167

172

178

183

GRAIN TYPE: CALCILUTITE, SKELETAL

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE({S5): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-20%, CLAY-01%

PHOSPHATIC SAND-01%

FOSSILS: MOLLUSKS, BARNACLES, ECHINOID, FOSSIL FRAGMENTS

WACKESTONE; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, SKELETAL

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-20%, CLAY-02%
PHOSPHATIC SAND-02%

FOSSILS: BARNACLES, MOLLUSKS, FOSSIL FRAGMENTS

WACKESTONE; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, SKELETAL

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE({S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-15%, CLAY-03%
PHOSPHATIC SAND-01%-

FOSSILS: BARNACLES, MCLLUSKS, FOSSIL FRAGMENTS

WACKESTONE; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, SKELETAL

20% ALLCCEEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-30%, CLAY-02%
PHOSPHATIC SAND- T%

FOSSILS: BARNACLES, MOLLUSKS, FOSSIL FRAGMENTS

MUDSTONE; LIGET QLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-40%, CLAY-02%
FOSSILS: BARNACLES, MOLLUSKS, FOSSIL FRAGMENTS

MUDSTONE; LIGHT OLIVE GREAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

10% ALLOCHEMICAL CONSTITUENTS
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GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(5) : CALCILUTITE MATRIX

ACCESSCRY MINERALS: SHELL-35%, CLAY-02%
FOSSILS: BARNACLES, MOLLUSKS, FOSSIL FRAGMENTS

SHELL BED; LIGHT OLIVE CGRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-10%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

SHELL BED; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-10%, CLAY-02%
FOSSILS: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

WACKESTONE; LIGHT OLIVE GRAY TC YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE(S}: CALCILUTITE MATRIX

ACCESSORY MINERALS: SHELL-30%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

SHELL BED; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; UNCONSCOLIDATED
ACCESSORY MINERALS: LIMESTONE-40%, CLAY- T%
FOSSIL3: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

SHELL BED; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; UNCONSOLIDATED
ACCESSORY MINERALS: LIMESTONE-30%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

CLAY; LIGET OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE({S): CLAY MATRIX

ACCESSORY MINERALS: QUARTZ SAND-07%, SHELL-01%
FOSSILS: FOSSIL: FRAGMENTS

AS ABOVE
AS ABOVE
AS ABOVE

MUDSTONE; VYELLOWISH GRAY TQ VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POCOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-01%, QUARTZ SAND-~ T%
PHOSPHATIC SAND-01%
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FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT QORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POCR INDURATICN

CEMENT TYPE(S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-01%, PHOSPHATIC SAND- T%
FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT CRANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%
FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, BARNACLES

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PCROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE(S) : -CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-05%, PHOSPEATIC SAND-01%
FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, BARNACLES

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PORQOSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SXELETAL

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-15%, PHOSPHATIC SAND- T%
FOSSILS: SHARKS TEETH, FOSSIL FRAGMENTS, MOLLUSKS
BARNACLES

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSCRY MINERALS: CLAY-15%, PHOSPHATIC SAND- T%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BARNACLES

MUDSTONE; YELLOWISH GRAY TQ VERY LIGHT QRANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAIL

10% ALLOCHEMICAL CONSTITUENTS



GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE{S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-15%, PHOSPHATIC SAND- T%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BARNACLES

275 - 280 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; PCOR INDURATION
CEMENT TYPE(3): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-30%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS, BARNACLES
SHARKS TEETH
Sample consists of clay mixed with micrite

i

280 - 285 AS ABOVE

285 - 290 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; PCOR INDURATION
CEMENT TYPE{S): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-20%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

290 - 295 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; PCOR INDURATION
CEMENT TYPE(3) : CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-30%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

295 - 300 AS ABOVE

3060 -~ 305 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(8): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-20%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

305 - 310 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S) : CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-30%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample congists of clay mixed with micrite

310 - 315 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE (S): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-40%
FO8SILS: FOSS5IL FRAGMENTS, MOLLUSEKS
Sample consists of clay mixed with micrite

315 - 320 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERCGRANULAR; POOR INDURATION
CEMENT TYPE {8): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-40%
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FOSSIL5: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-40%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

Sample consists of clay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-30%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

Sample consigsts of c¢lay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE{S}): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-20%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS,
Sample consists of clay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE (S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-15%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

Sample consists of clay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION

CEMENT TYPE (S) : CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-15%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

CLAY; LIGHT OLIVE GRAY TO YELLOWISH CGRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-10%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

Sample consists of clay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE (S} : CLAY MATRIX

ACCESSCRY MINERALS: CALCILUTITE-10%
FOSSTLS: FOSSIL FRAGMENTS, MOLLUSKS

Sample consists of clay mixed with micrite

CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYEPE (8} : CLAY MATRIX

ACCESB0RY MINERALS: CALCILUTITE-10%
FOSSEILS: FOSSIL FRAGMENTS, MOLLUSKS



Sample consists of clay mixed with micrite

380 -~ 385 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
: POROSITY: INTERGRANULAR; POOCR INDURATION
CEMENT TYPE(S): CLAY MATRIX
ACCESS0ORY MINERALS: CALCILUTITE-10%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

385 - 390 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERCGRANULAR; PCOR INDURATION
CEMENT TYPE (S): CLAY MATRIX
BACCESSCORY MINERALS: CALCILUTITE-10%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

390 - 395 CLAY; LIGET OLIVE GRAY TO YELLOWISH GRAY
POROSITY : INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-10%
FOSETILS: FOSSIL FRAGMENTS, MOLLUSKS
Sample consists of clay mixed with micrite

395 - 400 AS ABOVE

400 - 405 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE (S): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-L5%
FOSSILE: FOSSIL FRAGMENTS, MOLLUSKS

405 - 41¢ CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATICN
CEMENT TYPFE({S): CLAY MATRIX
ACCESSCORY MINERALS: CALCILUTITE-15%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

410 - 415 CLAY; LIGHT OLIVE GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S}: CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-30%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

415 - 420 CLAY; YELLOWISH GRAY TQO LIGHT QLIVE GRAY
POROSITY: INTERGRANULAR; POCR INDURATION
CEMENT TYPE(S): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-10%, QUARTZ SAND- T%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

420 - 425 AS ABOVE

425 - 430 CLAY; YELLOWISH CGRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR; POOR INDURATION
CEMENT TYPE(S): CLAY MATRIX
ACCESSORY MINERALS: CALCILUTITE-10%, QUARTYZ SAND-01%
FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS
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CLAY; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR; POOR INDURATION

CEMENT TYPE{S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-10%, QUARTZ SAND-01%
PHOSPHATIC SAND- T%

FOSSTILS: FOSSIL FRAGMENTS, MOLLUSKS

CLAY; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY : INTERGRANULAR; POOR INDURATION

CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-10%, LIMESTONE-05%
PHCSPHATIC SAND-10%, QUARTZ SAND-01%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

CLAY; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY : INTERGRANULAR; PQOOR INDURATION

CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-10%, PHOSPHATIC SAND-10%
QUARTZ SAND-01%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

AS ABOVE

CLAY; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERCGRANULAR; POOR INDURATION

CEMENT TYPE(S): CLAY MATRIX

ACCESSORY MINERALS: CALCILUTITE-10%, PHOSPHATIC SAND-10%
QUARTZ SAND-01%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

CLAY; YELLOWISH GRAY TO LIGHT OLIVE GRAY

POROSITY: INTERGRANULAR; POOR INDURATION

CEMENT TYPE (S): CLAY MATRIX :

ACCESSORY MINERALS: CALCILUTITE-10%, PHOSPHATIC SAND-03%
QUARTZ SAND-01%

FOSSILS: FOSSIL FRAGMENTS, MOLLUSKS

MUDSTONE; YELLOWISH GRAY TO LIGHT OLIVE GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANCE: VERY FINE TO FINE
POOR INDURATICN

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-15%, PHOSPHATIC SAND-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

07% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-05%, CLAY- T%
FOSBILS: FOSSIL FRAGMENTS

Paan s
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MUDSTCONE; YELLOWISH GRAY TO YELLOWISH GRAY

POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE{S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAWD-05%, CLAY-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY

POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRATIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-07%, CLAY-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTCONE; YELLOWISH GRAY TO YELLOWISH GRAY

POROSITY: INTERGRANULAR :

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PEOSPHATIC SAND-05%, CLAY- T%
FOSSILS: FOSSIL MOLDS, BARNACLES

AS ABOVE

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY

PORCSITY: INTERGRANULAR '

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION '

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-03%, CLAY- T%
FOSSILS: FOSSIL MOLDS, BARNACLES

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY

POROSITY: INTERGRANULAR '
GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRATN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-05%, CLAY- T%
FOSSILS: FOSSIL MOLDS

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE (8): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-03%, CLAY- T%
FOSSILS: FOSS5IL MOLDS

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY
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POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION '
CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-03%, CLAY- T%
FOB8ILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

10% ALLOCEEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-03%, CLAY- T%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, CRYSTALS

'10% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-02%
FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET

15% ALLOCHEMICAL CCNSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC MEDIUM
POOR INDURATION

CEMENT TYPE (S}: CALCILUTITE MATRIX

ACCESSCORY MINERALS: PHOSPHATIC SAND-02%

FOSSILS5: FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR '
GEAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-05%, CLAY-02%
FOSSILS: FOSSIL, FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

20% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
PCOR INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-07%

FOSSILS: FOSE8IL FRAGMENTS

TN



545 - 550 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SKELETAL
15% ALLOCEEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
MCDERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%

FOSSILS: FOSS5IL FRAGMENTS

550 -~ 555 WACKESTONE; YELLOWISH GRAY TQO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SKELETAL
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POCR INDURATION
CEMENT TYPE (S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-05%, CLAY-05%
FOSSILS: FOSSIL FRAGMENTS

555 - 560 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGCGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SKELETAL
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION
CEMENT TYPE (8} : CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-05%
FOSSILS: FOSSIL FRAGMENTS

560 - 565 MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
PCOR INDURATION
CEMENT TYPE (8) : CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-07%
FOSSILS: FOSSIL FRAGMENTS

565 - 570 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PCRCSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SXELETAL
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
PCOR INDURATICN
CEMENT TYPE{S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSFHATIC SAND-07%
FOSSILS: FOSSIL FRAGMENTS

570 - 575 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SKELETAL
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION )
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CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-07%

FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION

" CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%
FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PCROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION

CEMENT TYPE (8) : CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, CLAY- T%
FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

15% ALLCCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION

CEMENT TYPE (§): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-07%, CLAY-02%
GYPSUM- T%

FOBSILS: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
POOR INDURATION

CEMENT TYPE(5)}: CALCILUTITE MATRIX

ACCESS50RY MINERALS: PHOSPHATIC SAND-05%, CLAY-05%
GYPSUM- T%

FOSSILE: FOSSIL FRAGMENTS, BARNACLES, MOLLUSKS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 10% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POCR INDURATION

CEMENT TYPE (8) : CALCILUTITE MATRIX

ACCESS0ORY MINERALS: PHOSPHEATIC SAND-03%, CLAY-05%
FOSSILS: FOSSIL ¥FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

T



605

610

615

620

625

630

610

615

620

625

630

635

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRATN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

PCOR INDURATICN

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE ; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RBNGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-15%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-16%, CLAY- T%
FOSSILS: FOSS5IL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION )

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, CLAY-05%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-07%, CLAY-05%
FOSSILS: FOSSIL FRAGMENTS :

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PCROSITY : TNTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCEEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

- POOR INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-10%, CLAY-07%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE



635

640

645

650

655

660

640

645

650

655

660

665

POOR INDURATION

CEMENT TYPE({(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-15%, CLAY-05%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATIONW

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PEOSPHATIC SAND-07%, CLAY-03%
FOSSILS: FOSSIL FRACGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLCCHEMICAL CONSTITUENTS
GRAIN S5IZE: VERY FINE; RANGE: VERY FINE TC FINE

POOR INDURATION :

CEMENT TYPE({S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-05%, CLAY-Ql1l%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE: YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION ‘

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION .

CEMENT TYPE (8): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-10%, CLAY-03%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-03%, CLAY-07%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONWNSTITUENTS
GRATIN SIZE: VERY FINE; RANGE: VERY FINE TQ FINE

DPOOR INDURATION

CEMENT TYPE(S}: CALCILUTITE MATRIX



665

670

675

680

685

690

670

675

680

685

690

695

ACCESSCRY MINERALS: CLAY-30%, PHOSPHATIC SANLD-02%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-30%, PHOSPHATIC SAND-02%
FOSSILS: FOSSIL FRAGMENTS

MUPSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POCR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

BACCESSORY MINERALS: CLAY-10%, PHOSPHATIC SAND-01%
FOSBILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY- T%, PHOSPHATIC SAND-01%
FOSSILS: FOSSIL: FRAGMENTS :

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL: CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION
CEMENT TYPE(S) : CALCILUTITE MATRIX
ACCESSORY MINERALS: CLAY- T%, PHOSPHATIC SAND-01%

FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY- T%, PHOSPHATIC SAND-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTCONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION )

CEMENT TYPE (5) : CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY- T%, PHOSPHATIC SAND-01%



695

700

705

710

715

720

700

705

710

715

720

725

FOBSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
PCOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-05%, PHOSPHATIC SAND-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS .

GRAIN SIZE: VERY FINE; RANGE: VERY FINE 70 FINE
POOR INDURATION

CEMENT 7TYPE(S8): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT CORANGE
PORCSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRATN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TC VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%
FOSS5ILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERCGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLCCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POCR INDURATION

CEMENT TYPE(5): CALCILUTITE MATRIX

ACCESSCRY MINERALS: CLAY-05%, PHOSPHATIC SAND- T%
FOSSILS: FOSS8IL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR :

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE



725

730

735

740

745

750

730

735

740

745

750

755

POOR INDURATICH

CEMENT TYPE(8): CALCILUTITE MATRIX

ACCESSORY MINERALS: CLAY-01%, PHOSPHATIC SAND- T%
FOS5ILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT OQRANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAIL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSCRY MINERALS: PHOSPHATIC SAND- T%
FOSSILS: FOSS5IL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PORCSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYP&({S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%
FOSEILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEEMICAL CONSTLTUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND- T%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TCO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS

05% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION

CEMENT TYPE (S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-02%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PORCSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE; (5% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE

POOR INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-07%, CLAY-01%
FOSSILS: FOSSIL FRAGMENTS

MUDSTONE; YELLOWISH GRAY TO VERY LIGHT CORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE; 05% ALLOCHEMICAL CONSTITUENTS



GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POCOR INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-15%, CLAY-01%
FOSSILS: FOSSIL FRAGMENTS

755 - 760 MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
' POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS
05% ALLOCHEMICAL CCONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
PCGOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-15%, CLAY-02%
FOSSILS: FOSSIL FRAGMENTS

760 - 765 MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, CRYSTALS
05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESS0RY MINERALS: PHOSPHATIC SAND-15%, CLAY-02%
FOSSILS: FOSSIL FRAGMENTS, ECHINOID

765 ~ 770 MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR ’
GRAIN TYPE: CALCILUTITE, CRYSTALS
05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION
CEMENT TYPE(8): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-15%, CLAY-02%
FOSSILS: FOSSIL FRAGMENTS, ECHINOID

770 - 775 MUDSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, CRYSTALS
05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-20%, QUARTZ SAND-20%
CLAY-03%
FOSSILS: FOSSIL FRAGMENTS, ECHINOID .

775 - 780 MUDSTCNE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, CRYSTALS
05% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION
CEMENT TYPE (S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-20%, QUARTZ SAND-10%
CLAY-03%
FOSSILS: FOSSIL FRAGMENTS, ECHINOID



78¢ - 785 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR
GRAIN TYPE: CALCILUTITE, CRYSTALS, INTRACLASTS
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
POOR INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-20%, QUARTZ SAND-15%
CLAY-05%
FOCSSILS: FOSSIL FRAGMENTS

785 - 780 AS ABOVE

7%0 - 795 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN TYPE: CALCILUTITE, CRYSTALS, SKELTAL CAST
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-15%, QUARTZ SAND-05%
CLAY-03%
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

795 - BO0O WACKESTONE; YELLOWISH GRAY 'TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
15% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-15%, QUARTZ SAND-05%
CLAY-01%
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

800 - 805 A5 ABOVE

805 - 810 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
' POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
20% ALLOCHEMICAL CONSTITUENTS )
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
MODERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-02%, CLAY- T%
FOSSILS: FOSSIL FRAGMENTS

810 ~ 815 WACKESTONE; YELLOWISH GRAY TO VERY LICHT ORANGE
POROSITY : INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
25% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
MODERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND-02%
FOSSILS: FOSSIL FRAGMENTS



g1is

820

825

830

840

845

820

8§25

830

840

845

B850

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

253% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM

GOOD INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND- T%

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS
some sand - probably cavings

WACKESTCNE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PORCSITY: INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

25% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC MEDIUM
MODERATE INDURATION

CEMENT TYPE (8): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-03%

FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

25% ALLOCHEMICAL CONSTITUENTS

CRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION _

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: QUARTZ SAND-20%, CLAY-05%
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO CQARSE
MODERATE INDURATION

CEMENT TYPE (S) : CALCILUTITE MATRIX

ARCCESSORY MINERALS: PHOSPHATIC SAND-02%

FOBSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

25% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-02%, QUARTZ SAND 05%
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

25% ALLOCHEMICAL CONSTITUENTS



GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: PHOSPHATIC SAND-01%

FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

850 - 855 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
35% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATICN
CEMENT TYPE(8) : CALCILUTITE MATRIX
ACCESSCRY MINERALS: PHOSPHATIC SAND-01%
FOSSILS: FOSSIL FRAGMENTS, ECHINOID
Driller's mud - 5%

855 - B6OC WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
45% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE(S5): CALCILUTITE MATRIX
ACCESSORY MINERALS: PHOSPHATIC SAND- T%
FOSSILS: FOSSIL ¥FRAGMENTS, ECHINOID

860 ~ 865 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR -
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
45% ALLOCEEMICAL CONSTITUENTS _
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
ACCESBSORY MINERALS: QUARTZ SAND- T%, PHOSPEATIC SAND- T%
FOSSILS: FOSSIL FRAGMENTS, ECHINOID

ges - 870 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
45% ALLOCHEMICAL CONSTITUENTS
CRAIN SIZE: VERY FINE; RANGE: VERY FINE TO CCARSE
MODERATE INDURATION
CEMENT TYPE (S) : CALCILUTITE MATRIX
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

870 - 875 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
45% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

875 ~ 880 NO SAMPLES



880

a8s

890

892

895

200

905

910

915

885

890

892

895

200

905

810

915

920

PACKSTONE; VERY LIGHT ORANGE TC YELLOWISH GRAY
POROSITY : INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

60% ALLOCHEMICAL CONSTITUENTS

GRAIN S8IZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S)}: CALCILUTITE MATRIX

Nummulites, Lepidocyclina

AS ABOVE

PACKSTONE; VERY LIGHT ORANGE TC YELLOWISE GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

65% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE (8} : CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS
BRYOZOA :
Nummulites, Lepidocyclina, Sphaerogypsin globula

PACKSTONE; VERY LIGHT ORANGE TCO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

65% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE (S}: CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS
BRYOZORA

NO SAMPLES
NO SAMPLES
NO SAMPLES

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR, VUGULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE

GOOD INDURATION

CEMENT TYPE({S): CALCILUTITE MATRIX

OTHER FEATURES: MEDIUM RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR, VUGULAR

GRAIN TYPE: PELLET, SKELETAL, CRYSTALS

65% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TQ COARSE

GCOD INDURATION

CEMENT TYPE (S}: CALCILUTITE MATRIX

OTHER FEATURES: LOW RECRYSTALLIZATICN

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, CONES



$20

925

930

935

940

945

925

930

935

940

945

950

Dictyconus americanus

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR, VUGULAR

GRAIN TYPE: PELLET, SKELETAIL, CALCILUTITE

65% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO CCARSE

MODERATE INDURATION

CEMENT TYPE (S} : CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, CONES
Dictyconus americanus, Cibrobulimina (Valvulina) cushmani
Lituonella floridana 25% Driller's mud

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR, VUGULAR

GRAIN TYPE: PELLET, SXELETAL, CALCILUTITE

65% ALLQOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MOLDERATE INDURATION

CEMENT TYPE (8) : CALCILUTITE MATRIX

OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: BENTHIC FOQRAMINIFERA, FOSSIL FRAGMENTS, CCONES
30% Driller's mud

LIMESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, VUGULAR, INTERCRYSTALLINE
GRAIN TYPE: CRYSTALS, CALCILUTITE, SKELETAL

25% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE

GOCD INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

OTHER FEATURES: HIGH RECRYSTALLIZATION

FOSSTILS: CONES, BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS
Toe recrystallized to see original texture

LIMESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERCRYSTALLINE, VUGULAR, INTERGRANULAR
GRAIN TYPE: CRYSTALS, CALCILUTITE

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
GOCD INDURATION

CEMENT TYPE (8) : CALCILUTITE MATRIX

OTHER FEATURES: HIGH RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

PACKSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE

POROSITY: INTERGRANULAR, INTERCRYSTALLINE

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

60% ALLOCHEMICAL- CONSTITUENTS

GRAIN S5IZE: MEDIUM; RANGE: VERY FINE TCO COARSE

GOCD INDURATION

CEMENT TYPE (S} : CALCILUTITE MATRIX, SPARRY CALCITE CEMENT
OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: CONES, BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

LIMESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, VUGULAR, INTERCRYSTALLINE



950

955

260

965

970

955

960

865

970

975

GRATIN TYPE: CRYSTALS, CALCILUTITE, PELLET

20% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
GOCD INDURATION

CEMENT TYPE (8): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR- T%

OTHER FEATURES: HIGH RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

LIMESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR, VUGULAR, INTERCRYSTALLINE
GRAIN TYPE: CRYSTALS, CALCILUTITE, PELLET

25% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC MEDIUM
GOOD INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT
ACCESSORY MINERALS: SPAR- T%

OTHER FEATURES: HIGH RECRYSTALLIZATION, DOLOMITIC
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGCE
POROSITY: INTERGRANULAR, VUGULAR, INTERCRYSTALLINE
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%

OTHER FEATURES: LOW RECRYSTALLIZATION

- FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

FOSSIL MOLDS, ECHINOID

PACKSTONE; YELLOWISH GRAY TC VERY LIGHT ORANGE
PORCSITY: INTERGRANULAR
GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

65% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE (S8): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TQ YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLCCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TC COARSE

MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: CONES, BENTHIC FORAMINIFERZA, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

80% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATION



8758

980

885

990

985

1000

- 980

- 985

- 990

- 995

- 1600

- 1005

CEMENT TYPE(S}: CALCILUTITE MATRIX
FOSSTILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR, VUGULAR, INTERCRYSTALLINE
GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATION '

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%

OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT CRANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

65% ALLOCHEMICAL CONSTITUENTS

GRATIN SIZE: MEDIUM; RANGE: VERY FINE TC COARSE
MODERATE INDURATION

CEMENT TYPE (S}: CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-03%

FOSSILS: ECHINOID, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHET ORANGE TO YELLOWISH GRAY
PORCSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATION .

CEMENT TYPE (8): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-02%

OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: ECHINOID, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
PORCSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE
MODERATE INDURATICN

CEMENT TYPE(S): CALCILUTITE MATRIX

OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

80% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TC COARSE
MODERATE INDURATION

CEMENT TYPE (5) : CALCILUTITE MATRIX

DOLOSTONE; GRAYISH BROWN TO GRAYISH ORANGE
POROSITY: INTERCRYSTALLINE, VUGULAR, INTERGRANULAR
50¢-9C% ALTERED; ANHEDRAL

GRAIN BIZE: CRYPTOCRYSTALLINE



1005

1010

1015

1020

1025

i010

1015

1020

1025

1030

RANGE: CRYPTOCRYSTALLINE TO MEDIUM; GOCOD INDURATION
CEMENT TYPE(S) : DOLOMITE CEMENT

ACCESSORY MINERALS: LIMESTONE-01%

OTHER FEATURES: HIGH RECRYSTALLIZATION

FOSSILS: NO FOSSILS

DOLOSTONE; GRAYISH BROWN TO GRAYISH CORANGE
POROSITY: INTERCRYSTALLINE, VUGULAR, INTERGRANULAR
50-90% ALTERED; ANHEDRAL

GRAIN SIZE: CRYPTOCRYSTALLINE

RANGE: CRYPTOCRYSTALLINE TO MEDIUM; GOOD INDURATION
CEMENT TYPE(S): DOLOMITE CEMENT

ACCESSORY MINERALS: LIMESTONE-Q5%

OTHER FEATURES: HIGH RECRYSTALLIZATION

FOSSILS: NC FOSSILS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, INTRACLASTS

35% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC CCARSE
MODERATE INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: DOLOMITE-Q2%

FOSSILS: NO FOSSILS

WACKESTCNE; VERY LIGET ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS .
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO CCARSE
MODERATE INDURATICN

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: DOLOMITE-01%

FOSSILS: BENTHIC FORAMINTIFERA, FOSSIL MOLDS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: DOLOMITE- T#%

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS
FOSSIL MOLDS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION :
CEMENT TYPE(8): CALCILUTITE MATRIX

ACCESSORY MINERALS: DOLOMITE- T%

FCSSILS: EENTHIC FCRAMINIFERA, FOSSIL FRAGMENTS



1030

1035

10490

1045

1050

1055

1060

1065

1070

- 1035

- 10490

- 1045

- 1050

- 1055

- 1080

- 1065

- 1070

- 1075

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY : INTERGRANULAR, POSSIBLY HIGH PERMEABILITY
GRAIN TYPE: CALCILUTITE, PELLET

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE({S): CALCILUTITE MATRIX

ACCESSORY MINERALS: DOLOMITE-C1%

OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: FOSSIL MOLDS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET

25% ALLOCHEHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: DOLOMITE-01%

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS
CONES

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRATN TYPE: CALCILUTITE, PELLET

20% ALLOCHEMICAL CONSTITUENTS

GRATIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, ECHINQID, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRATN TYPE: PELLET, SKELETAL, CALCILUTITE

70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TC COARSE

MODERATE INDURATION

CEMENT TYPE{5): CALCILUTITE MATRIX

ACCESSCORY MINERALS: SPAR-05%

FOSSILS: BENTHIC FORAMINIFERA, ECHINCID, FOSSIL FRAGMENTS

NO SAMFLES
NO SAMPLES
NO SAMPLES
NO SAMPLES

WACKESTONE; YELLOWISH GRAY TC VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL

50% ALLCCHEMICAL CONSTITUENTS

CGRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%



1075

1080

1685

1090

1095

1100

1105

111¢

- 1080

- 1085

- 1030

- 1095

- 1100

- 1105

- 1110

- 1115

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS
AS ABOVE

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

40% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TC COARSE

MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

PACKSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
PORCSITY: INTERGRANULAR
GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

. 70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

AS ABOVE

PACKSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

55% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE

' MODERATE ‘- INDURAT ION

CEMENT TYPE (5): CALCILUTITE MATRIX
ACCESSORY MINERALS: DOLOMITE-01%, SPAR-01%
FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

PACKSTCONE; YELLOWISH GRAY TO VERY LIGHT ORANGE

POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

55% ALLCCHEMICAL CONSTITUENTS

GRATN SIZE: FINE; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT
ACCESSORY MINERALS: SPAR-02%

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT CRANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOS8ILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

50% ALLOCHEMICAL CONSTITUENTS



GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE(§): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR- T%

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

1115 - 1120 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

50% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE(5) : CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR- T%

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

1120 - 1125 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERCRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
35% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE (S) : CALCILUTITE MATRIX
OTHER FEATURES: LOW RECRYSTALLIZATION
FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

1125 - 1130 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISE GRAY
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SXKELETAL
25% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE (S8): CALCILUTITE MATRIX
ACCESSORY MINERALS: SPAR- T%
FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

1130 - 1135 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET
25% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE(5): CALCILUTITE MATRIX
ACCESSORY MINERALS: SPAR- T%
FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, FOSSIL FRAGMENTS

1135 - 11490 AS ABOVE

1140 - 1145 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET
25% ALLCCHEMICAL CONSTITUENTS
GRAIN SI1ZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE (S8) : CALCILUTITE MATRIX
ACCESSORY MINERALS: SPAR- T%



1145

1150

1155

1160

1165

1170

- 1150

- 1155

- 1160

- 1165

- 1170

- 1175

FOSEILS: BENTHIC FORAMINIFERA, CONES, ECHINOID
FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TC YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR~ T%

FOSSILS: BENTHIC FORAMINIFERA, CONES, ECHINOID
FOSSIL FRAGMENTS

PACKSTONE; YELLOWISH GRAY TO VERY LIGHT CRANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

60% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TCO COARSE

MODERATE INDURATION '

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%

FOSS8ILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS
ECHINOID

AS ABOVE

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR :

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

60% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

ACCESSCORY MINERALS: SPAR-01%

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, ECHINCID

PACKSTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION -

CEMENT TYPE (S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%

FOSSILS: BENTHIC FORAMINIFERA, CONES, ECHINOID
FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN EBIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE (S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%

FOSSILS: BENTHIC FORAMINIFERA, FOSSIIL, FRAGMENTS

T



1175

1180

1185

1190

1185

1200

- 1180

- 1185

- 1190

- 1195

- 1200

- 1205

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TC COARSE

MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR-01%

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, ECHINOID

WACKESTONE; VERY LIGHT ORANGE TC YELLOWISH GRAY
POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

50% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR- T%

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL, FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TC YELLOWISH GRAY

POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE

MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSS5ILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, ECHINOID

LIMESTONE; YELLOWISH GRAY TO VERY LIGHT CRANGE
POROSITY: INTERGRANULAR

GEAIN TYPE: CRYSTALS, CALCILUTITE, PELLET

15% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
GOOD INDURATION

CEMENT TYPE (5) : CALCILUTITE MATRIX

ACCESSORY MINERALS: SPAR- T%

OTHER FEATURES: HICGH RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, CONES

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

75% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE .
MODERATE INDURATION

CEMENT TYPE (8} : CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT CRANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

75% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX



FOSSILS: BENTHIC FORAMINIFERA, FOBSIL. FRAGMENTS

1205 - 1210 WACKESTCONE; VERY LIGHT ORANGE TO YELLOWISEH GRAY
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
45% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION :
CEMENT TYPE(5): CALCILUTITE MATRIX
ACCESSORY MINERALS: SPAR-01%
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

1210 - 1215 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
PORCSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
45% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATICN ’
CEMENT TYPE(S)}: CALCILUTITE MATRIX
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

1215 - 1220 WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL
50% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION
CEMENT TYPE (S): CALCILUTITE MATRIZX
ACCESSORY MINERALS: SPAR- T%
FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

1220 - 1225 WACKESTONE; YELI:OWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR ‘
GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET
45% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
MODERATE INDURATION ‘
CEMENT TYPE(S): CALCILUTITE MATRIX
OTHER FEATURES: MEDIUM RECRYSTALLIZATION
FOSSILS: WO FOSSILS

1225 - 1230 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRATN TYPE: CALCILUTITE, PELLET
35% ALLOCEEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
MCDERATE INDURATION
CEMENT TYPE(S): CALCILUTITE MATRIX
FOSSILS: NO FOSEILS

1230 - 1235 WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR
GRAIN TYPE: CALCILUTITE, SXELETAL.,, PELLET
35% ALLOCHEMICAL CONSTITUENTS
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TC MEDIUM
MODERATE INDURATICN
CEMENT TYPE(S): CALCILUTITE MATRIX



1235

1240

1245

1250

1255

1260

- 1240

- 1245

- 1250

- 1255

- 1260

- 1265

OTHER FEATURES: LOW RECRYSTALLIZATION
FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; YELLCWISH GRAY TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM
MODERATE INDURATICN

CEMENT TYPE(S}: CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

50% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, CONES, ECHINOID
FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY : INTERGRANULAR

GRAIN TYPE: CALCILUTITE, S5KELETAL, PELLET

40% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO COARSE
MODERATE INDURATICN

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSS8ILS: RBENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

50% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MEDIUM

MODERATE INDURATION
CEMENT TYPE (S) : CALCILUTITE MATRIX
FOSSILS: BENTHIC FORAMINIFERA, CONES

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, SKELETAL, PELLET

30% ALLOCHEMICAIL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

OTHER FEATURES: MEDIUM RECRYSTALLIZATION
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION



1265

1270

1275

1280

1285

1290

1295

-~ 1270

- 1275

- 1280

- 1285

- 1280

- 1295

- 1300

CEMENT TYPE (8) : CALCILUTITE MATRIX
OTHER FEATURES: HIGH RECRYSTALLIZATION
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET

60% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MCDERATE INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

FOSSILS: MILIOLIDS

AS ABOVE

WACKESTONE; VERY LIGHT CRANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET

50% ALLOCHEMICAL CONSTITUENTS

GRATIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE (S} : CALCILUTITE MATRIX

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE - INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: NO FOSSILS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, CONES, :-FOSSIL FRAGMENTS

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL -

55% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE (8) : CALCILUTITE MATRIX

FOSSTILS: BENTHIC FORAMINIFERA, CONES, PFOSSIL FRAGMENTS

PACKETONE; VERY LIGHT ORANGE TO YELLOWISH CGRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

70% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX



1300

1305

1310

1315

1320

1325

- 1305

- 1310

- 1315

- 1320

- 1325

- 1330

SEDIMENTARY STRUCTURES: LAMINATED
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

OTHER FEATURES: LOW RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

50% ALLOCHEEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

50% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX -
ACCESSORY MINERALS: ORGANICS-10%
OTHER FEATURES: LOW RECRYSTALLIZATION
POSSILS: BENTHIC FORAMINIFERA, CONES

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
PCROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

50% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

ACCESSORY MINERALS: ORGANICS-01%

FOSSILS: FOSSIL FRAGMENTS, ECHINOID

PACKSTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

60% ALLOCHEEMICAL CONSTITUENTS

GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: FOSSIL FRAGMENTS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

40% ALLCOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE



1330

1335

1340

1345

1350

1355

1360

1365

1370

- 1335

1340

1345

1350

1355

1360

1365

1370

1375

MODERATE INDURATION

CEMENT TYPE (8) : CALCILUTITE MATRIX
OTHER FEATURES: LOW RECRYSTALLIZATION
FOSSILS: NO FOSSILS

WACKESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, CRYSTALS

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE (S) : CALCILUTITE MATRIX

FOSSILS: NO FOSSILS

WACKESTONE; YELLOWISH GRAY TQO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, CRYSTALS

45% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE (S) : CALCILUTITE MATRIX

FOSSILS: NO FOSSILS

NO SAMPLES
NO SAMPLES
NO SAMPLES
NO SAMPLES

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR '

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

30% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE (S): CALCILUTITE MATRIX

OTHER FEATURES: MEDIUM RECRYSTALLIZATION

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS
ECHINOID

WACKESTONE; YELLOWISE GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

35% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S) : CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, CONES, FOSSIL FRAGMENTS
ECHINOID

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, CRYSTALS, PELLET

40% ALLOCHEMICAL CONSTITUENTS

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE



P

1375

1380

- 1380

MODERATE INDURATION

CEMENT TYPE({(S): CALCILUTITE MATRIX

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, CONES
FOSSTL FRAGMENTS

WACKESTONE; YELLOWISH GRAY TO VERY LIGHT ORANGE
POROSITY: INTERGRANULAR

GRAIN TYPE: CALCILUTITE, PELLET, SKELETAL

50% ALLOCHEMICAL CONSTITUENTS .

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE
MODERATE INDURATION

CEMENT TYPE(S): CALCILUTITE MATRIX

FOSSILS: FOSSIL FRAGMENTS

TOTAL DEPTH



Appendix F



South Florida Water Management District

EXPM 1

Martin County, Florida

File 57181-18707

22-Jan-04
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37.8

39.3
41.2
42.0
42.9
44.4
44.8
16.9
17.7
204
26.2
28.3
317
328
34.4
56.8
58.1
60.1
60.7
64.3
65.8
50.9
53.1
54.4

616.5

199.1
3010.2
0.1

3.2

0.9

0.4
3651.8
498.7
114.8
228.4
693.1
33.9
301.9
4.3
1557.1
1052.4
124.2
2724
3182.1
1336.7

578.7
251.5

319.9

10.0
203.6
0.1
2.7
0.8
04
3089.3
468.7
114.8
2284
499.0
31.7
208.3
3.8
1397.3
989.2
81.3
257.9
2175.0
13125
381.5
383.7
206.2

259
2.0
0.0
0.0
0.0
0.0
0.6
1588.9
361.5
76.6
228.0
189.2
3.1
5.9
9.0
283.8
285.9
19.1
36.1
16.2
305.3
437.0
16.7

26.4

0.52
0.05
0.07
2.00
0.85
0.87
1.00
0.85
0.94
1.00
1.00
0.72
0.93
0.69
0.88
0.90
0.94
0.65
0.95
0.68
0.98

0.66
0.82
0.85

0.08
0.20
0.00
0.00
0.00
0.00
1.34
0.51
0.77
0.67
1.00
0.38
0.10
0.03
234
0.20
0.29
0.24
0.14
0.01
0.23
1.15
0.04
0.13
0.48

37.6
41.3
46.3
50.9
49.1
415
40.0
371
46.1
41.7
41.6
23.6
40.1
26.4
229
41.0
45.7
40.4
43.1
40.2
40.5
42.1
42.3
39.1

2.65
255
2.46
2.40
2.48
2,60
259
2.71
2.70
2.70
2.71
2.70
2.70
273
2.72
2.70
2.70
2.68
2.70
2.71
2.71
2.72
2,68
2.68

Lim, sli foss, clay, dessication frac
Mudstone, Imy, dessication frac
Mudstone, Imy, dessication frac
Mudstone, Imy, dessication frac
Mudstone, Imy, dessication frac
Lim, clay, dessication frac

Lim, clay, dessication frac

Lim, foss, sli moldic, chalk

Lim, foss, chalk

Lim, foss, chalk

Lim, foss, chalk

Lim, foss, sli chalk

Lim, foss, chalk

Lim, foss, rootlet, chalk

Lim, foss, sli chalk

Lim, foss, chalk

Lim, foss, chalk

Lim, foss, chalk, sli kerogen
Lim, foss, chalk, sli kerogen
Lim, foss, ool

Lim, foss, ool

Lim, foss, ool

Lim, foss, chalk, sli kerogen
Lim, foss, chalk, tr kerogen




CORE LABORATORIES

B -
" q?netab
LITHOLOGICAL ABBREVIATIONS
Anhy, anhy Anhydrite (-ic) Lim, lim limestone
Ark, ark arkos (-ic) med gr medium grain
gnd : gand (—ed) Mtrx matrix
rec reccia NA interval not analyzed
Calc, calc calcite (-ic) Nod, nod nodules (-ar) Yze
carp carbonaceogs Ool, ool ocolite (-itic)
cii gr course grained Piso, piso pisolite (-itic)
ght' CEEY cﬁalk (-y) pp pin-point (porosity)
, C chert (-vy) ' Pyr, pyr pyrite (-itized, itic)
Cgl, cgl conglomerate (~ic) Sd, sdy sand (-y)
gr: X1ln goursely crystalline Shr solid hydrocarbon residue
n ense sli/ slightl
. . Y
Dol, dol dolgmlte (-ic) Sltstn, slty siltstone, silty
Frac  randomly oriented fractures styl stylolite (-itic)
grac slightly fractured suc sucrosic -
gr fine grained “Su, su sulphur, su
' lphuro
foss qusil (-1ferou§) TB%A TOOPBROkEN FgR AN:iYSIS
f xln f}h&ly.crystalllne Trip, trip tripolitic
Gil, gil gilsonite v/ very
Glauc, clauc glaugonlte (-itic) vert frac pPerdominantly vertically fractured
Grt granite vug vuggy
Gyp, gyp gypsum (—ife;ous) xbd crossbedded
hor frac perdoylnant}y horizontally fractured xln . nedium crystalline
}ncl inclusion (=-ded) xtl crystal
intbd interbedded
lam lamina (-tions,-ated)

THE FIRST WORD IN THE DESCIPTION COLUMN OF THE CORE ANALYSIS
REPORT DESCIBES THE ROCK TYPE. FOLLOWING ARE ROCK MODIFIERS 1IN
DECREASING ABUNDANCE AND MISCELLANEOUS DESCRIPTIVE TERMS.

Teproaant tha best judgmant of Gore Labormonied. Gore

in thia rspon sre based upan opsarvalians and materisk supplled by the clami for whose axciusive and confidoniial uey this rapert haa baen mada. Tho Inierpetatione or spinians eap

The

oglnions ar inlerp
of any oll. gax, coal or oifwr minsral, propeny, well pe SaAd In conAsclion with which sugh f@port In usad or relied upan for any eason

{oility and makes Ho warIBnly or rRIEASMELGNE, axpteas of inplind, w10 (he praduciivity. prapar of

whateoaver.

img, however, no
“Thiw report shsll not ba reprocuced excep i ka enilyaty, wihouw the writsn spgroval of Cote Labaruibtise,



South Florida Water Management
EXPM-1
637.0' - 648.0° Lake Okeechobee ASR Pilot Project
Martin County, Florida

RESERVEIR GPTIMIZATION

COPYRIGHT © CORE LABORATORIES 2003

Job No.- HOU-030624
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Core

RISTRVOLN OFTINTTATION

UNCONFINED COMPRESSIVE TEST RESULTS

Company  South Florida Water Management Date Sept. 2003
WellName Expm-1/Exbry-1 Job No. HOU-030601
Field Name Saturation Fluid Fresh Water
Location Rock Type

Sample Depth Confining Bulk Compressive Young's Poisson's

Zone Pressure Density Strength Modulus
Number (ft) (psi) (gm/cm®) (psi) (10° psi) Ratio
637C 637.40  EXPM-1 0 2.10 895 : ' Wl




Results of Triaxial Test

Ccompany  South Florida Water Management Date Sept. 2003
Well Name Expm-1 Job No. HOU-030601
Field Name Saturation Fluid Fresh Water
Location Rock Type
1000 - e Tasray
800 |
700 - \_ RaSiE
=
@ 600+
[+ 3
N’
=
B, 500 —
5
ﬁ 400 P g et L A e
200
100
0 T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000 8000

Time (sec)

Sample

Depth (ft)

Diameter (in)

Length (in)

Mass (g)

Saturation Fluid

Bulk Density (g/cc)

Confining Pressure (psi)

Pore Pressure (psi)

Static Young's Modulus (X10° psi)
Static Poisson's Ratio

Unconfined Compressive Strength (psi)

637C

637.4
0.9869
1.794

47.29

Fresh Water
2.10

0

0

895

Core Laboratories



SUMMARY OF LIQUID PERMEABILITY MEASUREMENTS

Net Confining Stress: Various

South Florida Water Management

Fluid: Delonized Water

Temperature: 70° F

Various Wells File: HOU - 030601
Net Specific
Depth Confining Permeability
Sample Well Interval, Stress, Length, Area, Viscosity, to Fluid,
Number Name feat psi cm cm? cp millidarcys
6374 B Expm-1 637.40 320 3.81 4.99 1.00 0.0M

SUMMARY OF CORE ANALYSES MEASUREMENTS

South Flerida Water Management File: HOW-030601

Confining| Bulk Grain Moisture
Sample Well Depth, | Stress, | Density | Porosity, | Density, Content,
Number Name feet psi g/ce fraction g/cc percent
637A Expm-1 837 12.5
637E Expm-1 637 Ambient 1.668 0.385 2.56



mass sat 49.66

Company South Florida Water Management Dist. mass dry
diameter sample = 0.9833 inch Test # D
Length of the sample = 1.8871 inch Depth (ft) 637.0
Initial Volume of sample 1.4330 in*3
tnitial Chord Length = 1.0185 inch Well EXPM-1
Sin{Theta0/2) = 0.559831 unitless Density 211
Thetal = 1.188363 radians Job # 030601
Thickness of rubber 0.138 inches Satura. Fluid Water
Test Type Uniaxial Compaction
Radial Axial Axial Radial Steel delta L axial TRUE  Axial radial Devitory
Time Pressure Pressure LVDT LVDT Corrective axial strain Axial Strain  stress stress  Stress
(min) (psi) {psi) (mm) mm  Strain {mm) dL/L mm/mm {psi) (psi) {psi)
0.0 30.83 25 1.883 3.5198 2.96E-07 0 0.000E+Q0 -2961E-07 32 31 1
25 24.48 3.18 1.8884 3.5196 5.55E-06 0.0054 1.127E-04 1.071E-04 40 24 16
5.0 30.83 3.86 1.8929 3.5201 6.34E-06 0.0099 2.065E-04 2.002E-04 49 31 18
7.5 244 4.53 1.8986 3.5199 1.16E-05 0.0156 3.255E-04 3.139E-04 57 24 33
10.0 31.33 5.22 1.9067 3.5199 1.22E-05 0.0237 4.944E-04 4.822E-04 66 31 35
12.5 31.33 59 1.9097 3.5199 1.52E-05 0.0267 5.570E-04 5.418E-04 75 31 43
15.0 31.92 8.57 1.917 3.5189 1.80E-05 0.034 7.093E-04 B6.913E-04 83 32 51
17.5 31.25 7.26 1.9278 3.5189 2.13E-05 0.0448 9.347E-04 9.133E-04 92 31 61
20.0 37.1 7.94 1.9314 3.5189 2.23E-05 0.0484 1.010E-03 9.875E-04 101 37 63
225 37.68 10.2 1.9378 3.5199 3.21E-05 0.0548 1.143E-03 1.111E-03 129 38 92
250 38.27 10.88 1.9495 3.5189 3.49E-05 0.0665 1.387E-03 1.352E-03 138 38 100
275 37.1 11.56 1.9557 3.5189 3.84E-05 0.0727 1.517E-03  1.478E-03 146 37 109
30.0 37.68 12.24 1.9592 3.5189 4.12E-05 0.0762 1.590E-03 1.549E-03 155 38 117
325 37.1 12.92 1.9703 3.5199 4.44E-05 0.0873 1.821E-03 1.777E-03 164 37 127
35.0 37.68 13.59 1.9789 3.5199 4.72E-05 0.0959 2.001E-03 1.954E-03 172 38 135
37.5 37.18 14.28 1.9824 3.5199 5.04E-05 0.0994 2.074E-03 2.023E-03 181 37 144
40.0 434 14.96 1.992 3.5199 5.13E-05 0.109 2274E-03 2.223E-03 190 43 146
42.5 43.65 15.63 2.0023 3.5199 5.42E-05 0.1193 2.489E-03 2.435E-03 198 44 154
45.0 43.4 16.32 2.0062 3.5199 5.73E-05 0.1232 2.570E-03 2.513E-03 207 43 163
47.5 43.4 16.99 2.0156 3.5199 6.03E-05 0.1326 2.766E-03 2.706E-03 215 43 172
50.0 43.9 17.67 2.026 3.5199 6.31E-05 0.143 2.983E-03 2.920E-03 224 44 180
52.5 429 18.35 2.0303 3.5199 6.65E-05 0.1473 3.073E-03 3.007E-03 232 43 190

55.0 43.4 20.62 2.0378 3.5199 7.64E-05 0.1548 3.230E-03 3.153E-03 261 43 218



575
60.0
62.5
65.0
67.5
700
725
75.0
77.5
80.0
825
85.0
875
90.0
92.5
95.0
97.5
100.0
102.5
105.0
107.5
110.0
112,56
115.0
117.56
120.0
122.5
125.0
127.5
130.0
132.5
135.0
137.5
140.0
142.5
145.0
147.5

43.9

43.4
50.25
49.25
50.25
50.08
50.25
49.83
49.75
49.75

56.1
54.92
81.27
61.86
61.27
61.27
61.02
61.69
67.99
67.99
66.99
67.57
67.57
67.82
66.99
67.99
67.07
74.651
74.84
75.01
74.34
73.92
74.34
74.34
74.59
80.69

80.6

213
21.98
2265
21.75
24.01
24.69
25.38
26.05
26.73

29
28.09
30.36
29.44
31.71

32.4
33.07
33.75
34.44
35.11
35.79
36.47
37.15
39.41
40.08
40.76
41.44
42.12

42.8
45.06
44.16
44.84

47.1

46.2
46.88
49.14
48.23
48.91

2.052
2.0583
2.0621
2.0745
2.0824
2.0866
2.0981
21074
2.1125

2.125
2.1327
21385
2.1507
2.1576
2.1638
21773
2.1845
2.1901
2.2033
2.2111
2.2165
2.2288
2.2373
2.2442
2.2563

2.2632

2.2709
2.2829
2.2886
2.3001
2.3078
2.3161
2.3282
2.3336
2.3438
2.3535
2.3583

3.5189
3.5199
3.5201
3.5201
3.5199
3.5199
3.56201
3.5201
3.5201
3.5201
3.5201
3.5198
3.51986
3.5196
3.5196
3.5196
3.5196
3.5198
3.5196
3.5196
3.5196
3.5196
3.5198
3.5198
3.51988
3.5198
3.51688
3.5168
3.5108
3.5108
3.5199
3.5189
3.5199
3.5199
3.5199
3.5189
3.56201

7.93E-05
8.25E-05
8.30E-05
7.94E-05
B.91E-05
9.22E-05
9.52E-05
9.83E-05
1.01E-04
1.11E-04
1.05E-04
1.16E-04
1.09E-04
1.19E-04
1.23E-04
1.25E-04
1.29E-04
1.31E-04
1.32E-04
1.35E-04
1.39E-04
1.41E-04
1.51E-04
1.54E-04
1.58E-04
1.60E-04
1.64E-04
1.64E-04
1.74E-04
1.70E-04
1.73E-04
1.83E-04
1.79E-04
1.82E-04
1.92E-04
1.86E-04
1.89E-04

0.169
0.1753
0.1791
0.1915
0.1994
0.2036
0.2151
0.2244
0.2265

0.242
0.2497
0.2555
0.2677
0.2746
0.2808
0.2943
0.3015
0.3071
0.3203
0.3281
0.3335
0.3458
0.3543
0.3612
0.3733
0.3802
0.3879
0.3969
0.4056
0.4171
0.4248
0.4331
0.4452
0.4506
0.4608
0.4705
0.4763

3.526E-03
3.657E-03
3.737E-03
3.995E-03
4. 160E-03
4.248E-03
4.488E-03
4.682E-03
4.788E-03
5.049E-03
5.209E-03
5.330E-03
5.585E-03
5.729E-03
5.858E-03
6.140E-03
6.290E-03
6.407E-03
6.682E-03
6.845E-03
6.958E-03
7.214E-03
7.392E-03
7.536E-03
7.788E-03
7.932E-03
8.093E-03
8.343E-03
8.462E-03
8.702E-03
8.862E-03
9.036E-03
9.288E-03
9.401E-03
9.614E-03
9.816E-03
9.937E-03

3.447E-03
3.575E-03
3.653E-03
3.916E-03
4.071E-03
4.155E-03
4.392E-03
4.583E-03
4.687E-03
4.937E-03
5.104E-03
5.215E-03
5.476E-03
5.610E-03
5.736E-03
6.014E-03
6.162E-03
6.276E-03
6.550E-03
6.710E-03
6.819E-03
7.073E-03
7.240E-03
7.381E-03
7.630E-03
7.772E-03
7.929E-03
8.179E-03
8.288E-03
8.532E-03
8.689E-03
8.852E-03
9.109E-03
9.218E-03
9.421E-03
9.630E-03
9.748E-03

270
278
287
276
304
313
322
330
339
367
356
385
373
402
410
419
428
436
445
453
462
471
499
508
516
526
534
542
571
559
568
597
585
594
623
611
620

a4
43
50
49
50
50
50
50
50
50
56
55
61
62
61
61
61
62
68
68
67
68
68
68
67
68
67
75
75
75
74
74
74
74
75
81
81

228
235
237
226
254
263
271
280
289
318
300
330
312
340
349
358
367
375
377
385
395
403
432
440
449
457
467
468
496
484
494
523
511
520
548
530
539



150.0
152.5
155.0
157.5
160.0
162.5
165.0
167.5
170.0
1725
175.0
177.5
180.0
182.5
185.0
187.5
190.0
192.5
195.0
197.5
200.0
202.5
205.0
2075
210.0
212.5
215.0
217.5
220.0
2225
225.0
227.5
230.0
2325
235.0
2375
240.0

81.19
81.36
86.36
86.36
85.78
85.88
92.08
92.08
92.58
91.58
91.58
91.74

86.99 '

86.07
86.57
92.34
97.34
97.51
98.09
97.34
97.51
97.09
97.34
103.86
104.69
103.27
103.27
103.27
108.53
109.45
108.86
108.78
115.21
114.8
114.88
115.21
114.88

51.18
51.86
52.53
53.22
5549
56.16
55.26
57.52

58.2
58.88
58.56

62.28
62.95
65.21
65.80
66.56
67.25
67.93

68.6
69.29
£69.96
70.64
72.91
73.59
74.27
73.36
7562
76.31
76.98
77.66
78.35
80.61
81.29
81.97

23727
2.3792
2.3894
2.3991
2.4065
24177
24233
2.4362
2.4456
2.4511

2.464
24715

2.4799

2.4916
2.4981
2.5094

2.516
2.8277
2.5343

2.546
2.5526
2.5646
2.5731

2.583
2.5919
2.6008
2.6084
26174
2.6263
2.6352
2.6441
2.6531

2.662

2.671
2.6799
2.6889

2.698

99 2.40B04

1.99E-04
2.02E-04
2.03E-04
2.06E-04
2.17E-04
2.19e-04
2.13E-04
2.23E-04
2.26E-04
2.30E-04
2.33E-04
2.36E-04

2.44E-04
2.46E-04
2.47E-04
2.56E-04
2.59E-04
261E-04
2.65E-04
2.68E-04
2.71E-04
2,74E-04
2.75E-04
2.77E-04
2.88E-04
2.91E-04
2.94E-04
2.88E-04
2.98E-04
3.01E-04
3.04E-04
3.05E-04
3.08E-04
3.18E-04
3.21E-04
3.24E-04

0.4897
0.4962
0.5084
0.5161
0.5235
0.5347
0.5403
0.5532
0.5626
0.5681

0.581
0.5885

" 0:5969

0.6086
0.6151
0.6264
0633
0.6447
0.6513
0.663
0.6696
0.6816
0.6901
0.7
0.7089
0.7178
0.7254
0.7344
0.7433
0.7522
0.7611
0.7701
0.779
0.788
0.7969
0.8059
0.815

1.022E-02
1.035E-02
1.066E-02
1.077E-02
1.092E-02
1.116E-02
1.127E-02
1.154E-02
1.174E-02
1.185E-02
1.212E-02
1.228E-02

124560

1.270E-02
1.283E-02
1.307E-02
1.321E-02
1.345E-02
1.359E-02
1.383E-02
1.397E-02
1.422E-02
1.440E-02
1.460E-02
1.479E-02
1.498E-02
1.513E-02
1.532E-02
1.551E-02
1.569E-02
1.588E-02
1.607E-02
1.6256E-02
1.644E-02
1.663E-02
1.681E-02
1.700E-02

1.002E-02
1.015E-02
1.036E-02
1.056E-02
1.071E-02
1.004E-02
1.106E-02
1.132E-02
1.151E-02
1.162E-02
1.189E-02
1.204E-02

121800

1.245E-02
1.259E-02
1.282E-02
1.295E-02
1.319E-02
1.333E-02
1.357E-02
1.370E-02
1.395E-02
1.412E-02
1.433E-02
1.451E-02
1.469E-02
1.484E-02
1.503E-02
1.522E-02
1.540E-02
1.558E-02
1.576E-02
1.595E-02
1.613E-02
1.631E-02
1.649E-02
1.868E-02

648
657
666
674
703
712
700
729
737
746
755
763

ST

780
789
798
826
835
843
852
861
869
878
886
865
924
932
941
929
958
967
975
984
993
1021
1030
1038

81
81
86
86
86
86
92
92
93
92
92
92

87
92
97
98
98
97
98
97
97
104
105
103
103
103
109
109
109
109
115
115
115
115
115

567
576
579
588
617
626
608
637
645
654
663
671

85

694
702
705
729
737
745
795
763
772
781
783
790
820
829
838
821
849
858
867
869
878
906
915
924



242.5
245.0
2475
250.0
2525
255.0
257.5
260.0
2625
265.0
267.5
2700
272.5
275.0
2715
280.0
2825
285.0
287.5
290.0
2925
205.0
297.5
300.0
302.5
305.0
307.5
310.0
312.5
315.0
317.5
320.0
322.5
325.0
327.5
330.0
332.5

115.38

114.8
121.18
114.88
115.38
121.51
121.68
121.68
121.18
126.93

126.6
132.45
131.95
131.87
132.45
132.45
131.95
132.95
132.45

138.8
132.53
132.45

138.8
138.72

138.8
138.22

138.8
141.89
143.39
144.22
180.27
150.27

150.1
149.69
160.77
149.77
150.27

82.65
83.33
84
83.1
85.37
87.62
86.72
87.41
89.65
90.34
91.01
91.69
92.38
93.05
93.73
96
96.68
95.77
98.03
97.13
99.4
100.07
100.75
103.02
102.11
102.79
105.05
105.74
106.42
107.09
107.77
108.46
109.13
109.81
110.49
112,76
113.44

2.707

2.716

2725

2.734
2.7432
2.7522
2.7614
2.7706
2.7798
2.7889
2.7982
2.8074
2.8168

2.826
2.8353
2.8447

2.854
2.8633
2.8727

2.882
2.8914
2.9009
2.9103
2.9197
2.9292
2.9386

2.948
2.9576
2.9672
2.9768
2.9863

2.996
3.0056
3.0152
3.0249
3.0345
3.0442

3.5198
3.5198
3.5198
3.5198
3.5199
3.5199
3.5199
3.5201
3.6201
3.5198
3.56198
3.5198
3.5196
3.5196
3.5196
3.5196
3.5196
3.5196
3.5196
3.5198
3.5198
3.5198
3.5199
3.5199
3.5199
3.5201
3.5201
3.5199
3.5198
3.5196
3.5196
3.5196
3.5196
3.5196
3.5196
3.5196
3.5196

3.27E-04
3.30E-04
3.31E-04
3.29E-04
3.39E-04
3.47E-04
3.43E-04
3.46E-04
3.56E-04
3.57E-04
3.60E-04
3.61E-04
3.64E-04
3.67E-04
3.70E-04
3.80E-04
3.83E-04
3.79E-04
3.89E-04
3.83E-04
3.95E-04
3.98E-04
3.99E-04
4.09E-04
4.05E-04
4.08E-04
4.18E-04
4.20E-04
4.23E-04
4.25E-04
4.26E-04
4.29E-04
4.32E-04
4.36E-04
4.38E-04
4.49E-04
4.51E-04

0.824

0.833

0.842

0.851
0.8602
0.8692
0.8784
0.8876
0.8968
0.9059
0.9152
0.9244
0.9338

0.943
0.9523
0.9617

0.971
0.9803
0.9897

0.999
1.0084
1.0179
1.0273
1.0367
1.0462
1.0656

1.085
1.0746
1.0842
1.0938
1.1033

1.113
1.1226
1.1322
1.1419
1.1515
1.1612

1.719E-02
1.738E-02
1.757E-02
1.775E-02
1.795E-02
1.813E-02
1.B33E-02
1.852E-02
1.871E-02
1.890E-02
1.909E-02
1.929E-02
1.948E-02
1.967E-02
1.987E-02
2.008E-02
2.026E-02
2.045E-02
2.065E-02

2.084E-02

2.104E-02
2.124E-02
2.143E-02
2.163E-02
2.183E-02
2.202E-02
2.222E-02
2.242E-02
2.262E-02
2.282E-02
2.302E-02
2.322E-02
2.342E-02
2.362E-02
2.382E-02
2.402E-02
2.423E-02

1.686E-02
1.705E-02
1.724E-02
1.743E-02
1.761E-02
1.779E-02
1.798E-02
1.817E-02
1.8356E-02
1.854E-02
1.873E-02
1.892E-02
1.912E-02
1.831E-02
1.950E-02
1.968E-02
1.987E-02
2.007E-02
2.026E-02
2.046E-02
2.064E-02
2.084E-02
2.103E-02
2.122E-02
2.142E-02
2.161E-02
2.180E-02
2.200E-02
2,220E-02
2.239E-02
2.259E-02
2.279E-02
2.299E-02
2.319E-02
2.338BE-02
2.357E-02
2.377E-02

1047
1056
1064
1053
1082
1110
1099
1107
1136
11456
1153
1162
1170
1179
1188
1216
1225
1213
1242
1231
1259
1268
1276
1305
1284
1302
1331
1340
1348
1357
1385
1374
1383
1391
1400
1429
1437

115
115
121
115
115
122
122
122
121
127
127
132
132
132
132
132
132
133
132
139
133
132
139
139
139
138
139
142
143
144
180
150
150
150
151
150
150

932
941
943
938
966
289
977
986
1015
1018
1026
1029
1038
1047
1055
1084
1093
1080
1110
1092
1127
1135
1138
1167
1155
1164
1192
1198
1205
1213
1215
1224
1233
1242
1249
1279
1287



335.0
337.5
340.0
342.5
345.0
347.5
350.0
352.5
355.0
3567.5
360.0
3625
365.0
367.5
370.0
3725
375.0
3775
380.0
382.5
385.0
387.5
390.0
302.5
395.0
397.5
400.0
402.5
405.0
407.5
410.0
412.5
415.0
417.5
420.0
422.5
425.0

156.62
156.62
150.27
1566.45
156.45
155.79
1566.87
156.62

156.62::

157.54
168.23
167.89
167.98
168.48
167.98
167.39
170.48
169.98
170.81
181.78
182.37
181.45
181.78
181.62
192.89
186.54
186.62

193.3
193.47
192.97
192.97
198.97
197.89
197.97
204.32
203.74
204.99

3.0539
3.0635
3.0733

3.083
3.0929
3.1027
3.1125
3.1223

31327 351

3.1419

3.1518
3.1616
3.1715
3.1814
3.1914
3.2013
3.2112
3.2211
3.2311
3.2411

3.251
3.2612
3.2712
3.2813
32914
3.3014
3.3114
3.3215
3.3317
3.3419

3.352
3.3622
3.3724
3.3826
3.3928
3.4031
3.4133

4.52E-04
4 55E-04
4.61E-04
4.61E-04
4.64E-04
4 68E-04
4.70E-04

4.99E-04
4.94E-04
5.05E-04
5.08E-04
5.10E-04
5.13E-04
5.16E-04
5.22E-04
5.18E-04
5.21E-04
5.31E-04
5.24E-04
5.33E-04
5.38E-04
5.41E-04
5.42E-04
5.45E-04
5.55E-04
5.58E-04
5.59E-04
5.82E-04
5.85E-04
5.66E-04
5.77E-04
5.72E-04

4.73E-04

1.1708
1.1805
1.1903

1.2
1.2098
1.2197

1.2295

' 1.2589

1.2688
12786
1.2885
1.2084
1.3084
1.3183
1.3282
1.3381
1.3481
1.3581

1.368
1.3782
1.3882
1.3983
1.4084
1.4184
1.4284
1.4385
1.4487
1.4589

1.469
1.4792
1.4894
1.4996
1.5098
1.5201
1.5303

2.443E-02
2.463E-02
2.483E-02
2 504E-02
2.524E-02
2.545E-02
2.565E-02
586E

2.626E-02
2.647E-02
2.668E-02
2.688E-02
2.709E-02
2.730E-02
2.750E-02
2.771E-02
2.792E-02
2.813E-02
2.833E-02
2.854E-02
2.875E-02
2.896E-02
2.917E-02
2.938E-02
2.959E-02
2.980E-02
3.001E-02
3.022E-02
3.044E-02
3.065E-02
3.086E-02
3.107E-02
3.129E-02
3.150E-02
3.171E-02
3.193E-02

2

2.398E-02
2.417E-02
2.437E-02
2 457E-02
2 478E-02
2.498E-02
2.518E-02
-02

2. >
2.599E-02
2.619E-02
2.638E-02
2.659E-02
2.679E-02
2.700E-02
2.720E-02
2.740E-02
2.761E-02
2.781E-02
2.802E-02
2.823E-02
2.843E-02
2.864E-02
2.885E-02
2.905E-02
2.926E-02
2.947E-02
2.968E-02
2.988E-02
3.009E-02
3.030E-02
3.051E-02
3.072E-02
3.093E-02
3.114E-02
3.135E-02

1446
1454
1463
1472
1480
1489
1497

1506

1532
1560
1589
1578
1606
1615
1623
1632
1641
1669
1658
1667
1695
1704
1712
1721
1730
1738
1747
1775
1784
1793
1801
1810
1819
1847
1836

1289
1298
1313
1316
1324
1333
1341
1349

1386
1364
1393
1421
1409
1438
1448
1453
1462
1470
1488
1476
1485
1514
1522
1520
1535
1543
1545
1554
1582
1591
1594
1603
1612
1614
1643
1631



4275
430.0
432.5
435.0
437.5
440.0
4425
4450
4475
450.0
452 5
455.0
4575
460.0
462.5
465.0
467.5
470.0
472.5
475.0

209.41
209.91
208.58
208.91
208.91
209.41

215
214.58
219.85
220.77
219.85
220.35
231.07
22535
22477
231.24
22535
231.99
235.91
236.41

147.16
147.84
146.93
149.19
149.88
152.15
152.82

153.5
152.59
154.88
155.54
156.22

156.9
157.58
159.83
160.51
161.19
161.87
162.55
163.24

3.4236
3.4338
3.4441
3.4545
3.4647
3.475
3.4854
3.4957
3.5061
3.5165
3.5269
3.5372
3.5477
3.5581
3.5685
3.579
3.5895
3.6
3.6103
3.6208

3.5198
3.5198
3.5198
3.5198
3.5198
3.5201
3.5198
3.5198
3.5198
3.5198
3.5199
3.5201
3.5198
3.5198
3.5198
3.5198
3.5199
3.5201
3.5198
3.5198

5.81E-04
5.83E-04
5.80E-04
5.90E-04
5.93E-04
6.03E-04
6.04E-04
6.07E-04
6.01E-04
6.11E-04
6.14E-04
6.17E-04
6.16E-04
6.21E-04
6.32E-04
6.32E-04
6.37E-04
6.38E-04
6.40E-04
6.43E-04

1.5406
1.5508
1.5611
1.5715
1.5817

1.592
1.6024
1.6127
1.6231
1.6335
1.6439
1.6542
1.6647
1.6751
1.6855

1.696
1.7065

1.717
1.7273
1.7378

3.214E-02
3.235E-02
3.257E-02
3.279E-02
3.300E-02
3.321E-02
3.343E-02
3.365E-02
3.386E-02
3.408E-02
3.430E-02
3.451E-02
3.473E-02
3.495E-02
3.516E-02
3.538E-02
3.560E-02
3.582E-02
3.604E-02
3.626E-02

3.156E-02
3.177E-02
3.199E-02
3.220E-02
3.241E-02
3.261E-02
3.283E-02
3.304E-02
3.326E-02
3.347E-02
3.368E-02
3.389E-02
3.411E-02
3.433E-02
3.453E-02
3.475E-02
3.496E-02
3.518E-02
3.540E-02
3.561E-02

1864
1873
1862
1880
1889
1928
1936
1945
1933
1962
1971
1979
1988
1996
2025
2034
2042
2051
2059
2068

209
210
209
209
209
209
215
215
220
221
220
220
231
225
225
231
225
232
236
236

1655
1663
16353
1681
1690
1718
1721
1730
1713
1741
1751
1759
1757
1771
1800
1802
1817
1819
1824
1832



Strain (mm/mm)

4.0E-02

3.5E-02

3.0E-02

2.5E-02

2.0E-02

1.5E-02

1.0E-02

5.0E-03

0.0E+00

Strain Versus Time

0.0

50.0

100.0

150.0

200.0 250.0
Time (min)

300.0

350.0

400.0

450.0

500.0



Axial Stress (psi)

2500

2000

1500

1000

500

Axial Stress Versus Time

50.0

100.0

150.0

200.0 250.0
Time (min)

300.0

350.0

400.0

450.0

500.0



Uniaxial Strain (mm/mm)

4.000E-02

3.500E-02

3.000E-02

2.500E-02

2.000E-02

1.500E-02

1.000E-02

5.000E-03

0.000E+00

Uniaxial Strain Versus Axial Stress

1000 1500
Axial Stress (psi)




Compressibility (1/psi)

1.250E-05

1.200E-05

1.150E-05

1.100E-05

1.050E-05

1.000E-05

Compressibility Versus Stress
Calculated from Curve Fit Data

300 400 500 600
Axial Stress (psi)

800

900



Rate Type Compaction Test (RTCT)

Company: South Florida Water Management Dist.
Well: EXPM-1

Sample: D

Depth: 637

Calculated Compressibility Based Up On Curve Fit

Axial
Stress Pa |Compressibil

(psi) ity (1/psi)

30 1.144E-05
40 1.145E-05
50 1.146E-05
60 1.147E-05
70 1.147E-05
80 1.148E-05
90 1.149E-05
100 1.150E-05
110 1.151E-05
120 1.162E-05
130 1.162E-05
140 1.163E-05
150 1.164E-05
160 1.155E-05
170 1.156E-05
180 1.167E-05
190 1.167E-05
200 1.168E-05
210 1.169E-05
220 1.160E-05
230 1.161E-05
240 1.162E-05
260 1.162E-05
260 1.163E-05
270 1.164E-05
280 1.165E-05
290 1.166E-05
300 1.167E-05
310 1.167E-05
320 1.168E-05
330 1.169E-05
340 1.170E-05
350 1.171E-05
360 1.172E-05
370 1.173E-05
380 1.173E-05
390 1.174E-05
400 1.175E-05
410 1.176E-05
420 1.177E-05
430 1.178E-05
440 1.178E-05



450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
800
610
620
630
840
850
660
670
680
690
700
710
720
730
740
750

760

770
780
790
800
810
820

1.179E-05
1.180E-05
1.181E-05
1.182E-05
1.183E-05
1.183E-05
1.184E-05
1.185E-05
1.186E-05
1.187E-05
1.188E-05
1.188E-05
1.189E-05
1.190E-05
1.191E-05
1.192E-05
1.193E-05
1,193E-05
1,194E-05
1.195E-05
1.196E-05
1.197E-05
1.198E-05
1.198E-05
1.199E-05
1.200E-05
1.201E-05
1.202E-05
1.203E-05
1.203E-05
1.204E-05
1.205E-05
1.206E-05
1.207E-05
1.208E-05
1.208E-05
1.209E-05
1.210E-05



Appendix G



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample Saurce Latitude Longitude F.CL TEMP
Code Id YYYYMMDD HR:MI Id MG/L Deg C
LOASR EXPM-1 20031110 13:15 EXPM-1GW EAL 265917 803620
L{OASR EXPM-1 20031110 13:15 EXPM-1GW EVER 265917 803620
LOASR EXPM-1 20031110 13:15 EXPM-1GW FGS 265917 803620
LOASR EXPM-1 20031110 13:15 EXPM-1GW HBEL 265917 803620
LOASR EXPM-1 20031110 13:15 EXPM-1GW RICH 265917 803620
LOASR EXPiM-1 20031110 13:15 EXPM-1GW SAV 265917 803620
LOASR EXPM-1 20031110 13:15 EXPM-1GW WMD 265917 803620 0.37 780 27.3
LOASR EXPM-1 20031110 13:15 EXPM-1GWC  WMD 265917 803620 0.37 780 27.3
LOASR EXPM-1 20031110 13:15 EXPM-1GWF RICH 285917 803620
LOASR EXPM-1 20031110 13:15 EXPM-1GWF  SAV 265917 803620
LOASR EXPM-1 20031110 13:15 EXPM-1GWF  WMD 265917 803620 0.37 780 27.3
Page: 1
D .
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample D.O. SP COND PH T.SUS.SD NO2 NH4
Code id YYYYMMDD HR:MI - Id mg/L uSfem UNITS mg/L, mg/L mg/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 5 -5 -0.05 0.34
LOASR EXPM-1 20031110 13:15 EXPM-1GW 0.19 2836 7.29
LLOASR EXPM-1 20031110 13:15 EXPM-1GWC 0.19 28356 7.29
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF .19 28.36 7.28



Page: 2

u]
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample TKN OPO4 TPO4 K CA MG CL
Code Id YYYYMMDD HR:MI Id mg/L mg/L mg/t. mg/L mg/L mg/L mg/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 12 100 72
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 0.44 0.023 740
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF -0.05
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 3
]
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample 504 TOTAL FE F SULFIDE BOD-5 OX/REDP  TOTAL AL
Code Id YYYYMMDD HR:MI Id mg/L ug/L MGIL mg/L mg/L my ug/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 48 -50
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 280 0.78 29 -2
LOASR EXPM-1 20031110 13:15 EXPM-1GW -206.7
LOASR EXPi-1 20031110 13:15 EXPM-1GWGC -206.7



LOASR EXPM-1 20031110 13115 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF -206.7
Page: 4
O .
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample ALKALNYA TOTALCR  NO3 TOTAL N FLUOR-D TOTSE ODOR
Code Id YYYYMMDD HR:M! Id mg/L ug/L mgfL MG N/L MG/L ug/L TON
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -2 -10
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 130 -0.1 0.44 2
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF 0.73
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 5
u]
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample TDORGC ASBESTOS BICARBON CARBONAT TOTALAG T.DS.SOL TOTAL HG
Code Id YYYYMMDD HR:MI Id mg/L MF/L MG/L CACO3 MG/L CACO3 ug/L MG/ ug/L
LOASR EXPM-1 20031110 13:16 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.1 -1 -0.5
LOASR EXPM-1 20031110 13:15 EXPM-1GW



LOASR EXPM-1 20031110 13:15 EXPM-1GW 130 -1 1500
LOASR EXPM-1 20031110 13:15 EXPM-1GW )
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF 14
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 6
a
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample TOTAL CD TOTAL CU TOTAL ZN TOTALAS TOTALPB TOTALBA TOTALCO
Code Id YYYYMMDD HR:M} Id ug/l. ug/L. ug/L ug/l. ug/lt ug/L ug/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:156 EXPM-1GW
LOASR EXPM-1 20031110 13:156 EXPM-1GW -1 -2 -50 -10 -3 24 -2
LOASR EXPM-1 20031110 13:16 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPi-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 7
[m3
SCUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample TOTAL MN TOTAL SR  TOTAL NI TOT.COLI  FEC.COLI. TOT.ANTY TOT.BERY
Code Id YYYYMMDD HR:M! Id ug/t ug/L ug/L MPN/QOmL. MPN/MOOML ug/t. ug/l
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -2 -2



LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -10 18000 -5 -10 -0.5
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 8
|
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample TOT.THAL TOT.M.HG TOTAL HG ALPHA-T GALPHA-D URANIUM RAD228
Code Id YYYYMMDD HR:MI id ug/L ngiL ng/L PCIL PCINL UG/L - PCIL
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.004 0.15
LOASR EXPM-1 20031110 13:15 EXPM-1GW 23
LOASR EXPM-1 20031110 13:15 EXPM-1GW ] 3.9 0.108 0.869
LOASR EXPM-1 20031110 13:15 EXPM-1GW ’
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:158 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF 1981
LOASR EXPi-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 9
a
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample RAD228 D RAD226 RAD226-D RADON222 TRITIUM  COLIPH-M  COLIPH-S
Code Id YYYYMMDD HR:MI Id - PCIL PCHL PCI/L PCI/L PCI/L PEUAQOOML  PFU/M100ML



-1

-0.49

LOASR EXPM-1 20031110 13:15 EXPM-1GW -1
LOASR EXPM-1 20031110 13:16 EXPM-1GW
LOASR EXPM-1 20031110 13115 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW 5.44 2220 -25.6
LOASR EXPM-1 20031110 13:158 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF -0.551 5.15
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 10
a
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Stafion Date Time Sample CRYPTOSP GIARDIAL CFC-12 245 TP 2.4-D ALACHLOR ATRAZINE
Code Id YYYYMMDD HR:M| Id CRYPTO/MOIIARDIAMOOL UG/L ug/L ug/L ug/l ug/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW -9 -9
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.28 -0.52 -0.62 -0.63
LOASR EXPM-1 20031110 13:156 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 11
0

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT

26-MAY-2004



Project Station Date Time Sample CARBOFUR DIQUAT GLYPHOSA METOLACH OXAMYL  SIMAZINE
Code Id YYYYMMDD HR:MI Id ug/L ug/l. ug/L ug/L ug/L ug/l ug/L.
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -1 4.8 -26 -0.082 -1 -0.65 -0.21
LOASR EXPM-1 20031110 13:15 EXPM-1GW '
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 12
]
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample 1,1,1-TR 1,1,2,2- 1,1,2-TR 1,1-DICH 1,2-DICH 1,2-DICH 1,2-DICH
Code Id YYYYMMDD HR: Mt Id ug/L ug/L ug/L ug/l. ug/L ug/L ug/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.21 -0.47 -0.44 -0.23 -0.21 -0.29 -0.4
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPFM-1GWE

Page: 13



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample BENZENE BROMODIC BROMOFOR CARBONT CHLOROBE CHLOROFO CHLOROME
Code Id YYYYMMDD HR:MI ld ug/L ug/L ug/L ug/L ug/L ug/L- ugfl.
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.2 -0.25. -0.41 -0.24 -0.3 -0.25 -0.4
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 200311190 13:15 EXPM-1GWF
Page: 14
0
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project ~ Station Date Time Sample Cis-1,2- DIBROMOC ETHYLBEN METHYLEN TETRACHL TOLUENE  TRANS-1,
Code Id YYYYMMDD HR:ME - Id ug/L. ug/L o ugll ug/l. ug/L ugfL ug/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPiM-1 20031110 13:15 EXPM-1GW -0.21 -0.3 -0.21 -0.23 -0.24 -0.22 -0.35
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110° 13:15 EXPM-1GWF

LOASR EXPM-1 20031110 13:15 EXPM-1GWF



Project
Code
LOASR
LOASR
LOASR
LOASR
LOASR
LOASR
LOASR
LOASR
LOASR
LOASR
LOASR

Station
Id
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1
EXPM-1

Page: 15

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT

26-MAY-2004

Date Time Sample TRICHLOR TRICHLOR  VINYL CH XYLENES 1,2,4-TR 2,4-DINI BENZO(A)
YYYYMMDD HR:\M Id ug/L ug/L, ug/L. ug/L ug/L ug/L ug/l

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW -0.36 -0.22 -0.32 -0.45 -0.41 -0.13 -0.072

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GWC

20031110 13:15 EXPM-1GWF

20031110 13:15 EXPM-1GWF

20031110 13:15 EXPM-1GWF
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004

Date Time Sample BIS(2-ET HEXACHLO 1,4-DICH VANADIUM 1.2DBRET ENDOTHAL
YYYYMMDD HR:MI ld ugfl ug/L ug/L ug/L UG/L UG/L UG/L

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW

20031110 13:15 EXPM-1GW -0.87 -0.31 -0.23 -4 -0.0019 -0.0044

20031110 13115 EXPM-1GW
20031110 13:15 EXPM-1GW
20031110 13:15 EXPM-1GW
20031110 13:15 EXPM-1GWC

-2.8



LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
Page: 17
0
SCOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB REPORT
26-MAY-2004
Project Station Date Time Sample CYANIDE CYAN-D .PCB BIS(ADIP
Code Id YYYYMMDD HR:Mi Id MGIL MG/L ug/L ug/L
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.2 -0.7
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GW -0.01
LOASR EXPM-1 20031110 13:15 EXPM-1GW
LOASR EXPM-1 20031110 13:15 EXPM-1GWC
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
LOASR EXPM-1 20031110 13:15 EXPM-1GWF 0.01
LOASR EXPM-1 20031110 13:15 EXPM-1GWF
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0
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB SUMMARY
26-MAY-2004
F.Turb F.CL TEMP D.Q. SPCOND PH COLOR T.5US.8D NO2 NH4
Type NTU MG/L Deg C mg/L uS/cm UNITS PCU mg/L mg/L mgft.
Count 3 3 3 3 3 3 1 1 1
Average 0.37 780 27.3 0.19 1900.12 7.29 5 5 0.05
Std Dev 0 0 0 0 1820.092 0 0 0 0
Min Val 0.37 780 27.3 0.19 28.36 7.29 5 5 0.05
Max Val 0.37 780 27.3 0.18 2836 7.29 5 5 0.05

0.34

0.34
0.34



Type
Count
Average
Std Dev
Min Val
Max Val

Type
Count
Average
Std Dev
Min Vai
Max Vai

Count
Average
Std Dev
Min Val
Max Val

Type
Count
Average
Std Dev
Min Val
Max Val

TKN OPO4 TPO4 K CA MG
mg/l. mg/L mgifL mo/L. mg/L mgfL
1 1 1 1 - 1
0.44 0.05 0.023 12 100
0 0 0 0 0
0.44 0.05 0.023 12 100
0.44 0.05 0.023 12 100
SULFIDE BOD-5 OX/RED P TOTAL AL ALKALNYA TOTALCR
mg/L mg/L my ug/L mg/L ug/L
1 1 3 1 1
29 2 206.7 50 130
0 0 0 0 0
29 2 206.7 50 130
29 2 206.7 50 130
ODOR TDORGC  ASBESTO!BICARBON CARBONAT TOTAL AG
TON mg/L MFIL MG/A. CACO3 MG/ CACO: ug/L
1 1 1 1 1
2 14 0.1 130 1
0 0 0 0 0
2 14 0.1 130 1
2 1.4 0.1 130 1

TOTALZN TOTALAS TOTAL PB TOTAL BA

ug/b ug/L. ug/L ug/L
1 1 1
50 10 3
o 0 0
50 10 3
50 10 3
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TOTAL CO TOTAL MN

ug/L ug/b
1 1
24 2
0 0
24 2
24 2

72

72
72

N NO M =

G G o S Y

10

10
10

CL 504 TOTALFE F
mg/L mg/l. ug/L MG/
1 1 1 1
740 260 48 0.78
o 4] 0 0
740 260 48 0.78
740 260 48 0.78
NO3 TOTAL N FLUOR-D TOTSE
mgfL MG N/L MG/L ug/L
1 1 1 1
0.1 0.44 0.73 10
0 0 o] 0
Q.1 044 0.73 10
0.1 0.44 0.73 10
T.BS.S0OL TOTALHG TOTALCD TOTALCU
MGI/L ug/L ug/L ug/L
1 1 1 1
1500 0.5 1 2
o] o 1] o
1500 0.5 1 2
1500 0.5 1 2
TOTAL SR TOTAL Ni TOT.COLI  FEC.COLI
ug/L ugfL MPN/100mL MPN/A1OOML
1 1 1 1
18000 5 2 2
0 0 ¢ 0
18000 5 2 2
18000 5 2 2



Type
Count
Average
Std Dev
Min Val
Max Val

Type
Count
Average
Std Dev
Min Val
Max Val

Type
Count
Average
Std Dev
Min Val
Max Val

Type
Count
Average
Std Dev
Min Val
Max Val

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

CROSS TAB SUMMARY
26-MAY-2004

TOT.ANTY TOT.BERY TOT.THAL TOTM.HG

TOTALHG ALPHA-T GALPHA-D  URANIUM  RADZ228 RAD228 D
ug/L ug/L, ugh. ng/L, ng/L PCIL PCI/L UG PCUL PCI/L
1 1 1 1 1 1 1 1 1 1
10 0.5 23 0.004 0.15 31.9 19.1 0.108 0.869 0.551
0 0 0 0 0 0 0 0 0 4]
10 0.5 23 0.004 0.15 31.9. 19.1 0.108 0.869 0.551
10 0.5 23 0.004 0.15 M9 18.1 0.108 0.869 0.551
RAD226 RAD226-D RADONZ22:TRITIUM COLIPH-M COLIPH-S CRYPTOSP GIARDIAL CFC-12 2,4,5-TP
PCI/L PCIL PCI/L PCIIL PFU/100ML PFUA0OML  CRYPTC/100L IARDIA/O0L UG/ ug/L
1 1 1 1 1 1 1 1 1 1
5.44 5.15 2220 25.6 1 1 9 9 0.28 0.52
o 0 0 0 o 0 0 0 o o]
5.44 5.15 2220 25.6 1 1 9 9 0.28 0.52
5.44 5.15 2220 256 1 1 9 9 0.28 0.52
2,4-D ALACHLOR ATRAZINE CARBOFUR DIQUAT - GLYPHOSA METOLACH OXAMYL SIMAZINE
ug/L ug/L. ugft ug/L ug/l ug/L ug/L ug/L ug/l ug/L
1 1 1 1 1 1 1 1 1 1
.62 0.63 0.49 1 438 26 0.082 1 0.65 0.21
0 o 0 0 0 0 o 0 0 0
0.62 0.63 0.49 1 4.8 26 0.082 1 0.65 0.21
0.62 0.63 049 1 4.8 26 0.082 1 0.65 0.21
1,1,1-TR 1,1,2,2- 1.1,2-TR  1,1-DICH 12DICH 1,2-DICH 1,2-DICH BENZENE BROMODIC BROMOFOR
ug/L ug/L ug/L ug/ll - ug/L ug/L ug/L. ug/L ug/L ug/L
1 1 1 1 1 1 1 1 1 1
0.1 0.47 0.44 0.23 0.21 0.29 0.4 02 0.25 0.41
0 0 0 0 0 0 0 0 0 4]
0.1 0.47 0.44 0.23 0.24 0.29 0.4 0.2 0.25 0.41
0.21 0.47 0.44 0.23 0.21 0.29 0.4 0.2 0.25 0.41



Type
Count
Average
Std Dev
Min Val
Max Val

Type
Count
Average
Sid Dev
Min Val
Max Valt

Type
Count
Average
Std Dev
Min Val
Max Val

CARBONT CHLOROBE CHLORCF CHLOROME Cis-1,2- DIBROMOC ETHYLBEN METHYLEN TETRACHL TOLUENE

ug/L ug/l ug/L ug/L ug/L ug/L ug/L ug/t ug/l. ug/t
1 1 1 1 - 1 1 1 1 1 1
0.24 i 0.3 0.25 ' 0.4 0.21 0.3 0.21 0.23 0.24 0.22
0 0 4] 0 0 0 0 0 0 0
0.24 0.3 0.25 04 0.21 0.3 0.21 0.23 0.24 0.22
0.24 0.3 0.25 0.4 0.21 0.3 0.21 0.23 0.24 0.22
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
CROSS TAB SUMMARY

26-MAY-2004
TRANS-1, TRICHLOR TRICHLOR VINYL CH XYLENES 1,24-TR 2,4-DINI BENZO(A} BIS{2-ET HEXACHLO
ug/L ug/L _ugfl ug/L ug/L ug/L ug/L ug/L ug/l. ug/L
1 1 1 1 1 1 1 1 1 1
.35 0.36 0.22 0.32 0.46 0.41 0.13 0.072 0.87 0.31
0 o] 0 o] 0 0 0 0 0 0
0.35 0.36 0.22 0.32 0.46 0.41 0.13 0.072 0.87 0.31
0.35 0.36 0.22 0.32 0.456 0.41 0.13 0.072 0.87 0.31
14-DICH  VANADIUM 1,2DBRET ENDOTHAL CYANIDE CYAN-D PCB BIS{ADIP
ug/L ug/L UGIL UG/ UG/L MG/L MG/L - ug/l ug/L
1 1 1 1 1 1 1 1 1
0.23 4 0.002 0.004 2.8 0.01 0.01 0.2 0.7
0 0 0 0 0 0 0 0 0
0.23 4 0.0019 0.0044 2.8 0.01 0.01 0.2 07
0.23 4

0.0019 0.0044 2.8 0.01 0.1 0.2 0.7
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