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EXECUTIVE SUMMARY

The Kissimmee Basin Water Supply Plan (KBWSP) completed in 2000 was the first look at the
long-term water use conditions for areas in the South Florida Water Management District
(SFWMD) located north of Lake Okeechobee. The findings of the KBWSP suggest that the
ground water supplies in Orange County area may not be sufficient to meet the 2020 (1-in-10
drought year) water supply needs. The continued use of the upper Floridan aquifer system
(FAS) may affect wetlands, reduce spring flow, and possibly be a factor in the formation of
sinkholes in this area. These conclusions are however, predicated on a limited amount of
geologic and hydrologic information in this region. In particular, information regarding the
lower Floridan aquifer (LFA) in this area is very limited. The highest ranked recommendation
of the KBWSP was to gather additional hydrogeologic information on the FAS to better resolve
the uncertainty of future water use affects. Towards that end, three FAS exploratory sites were
completed in the Kissimmee Basin Planning Area (KBPA) between 1999 and 2003. This report
summarizes results from one of those sites located at the Reedy Creek Improvement District
(RCID). This well will supply information needed to characterize the water supply potential of
the LFA and for use in the development of a ground water flow model, which will support
future planning and regulatory decisions.

The FAS test site described in this report is located in southwest Orange County on Reedy
Creek Improvement District property (Figure 1). The test/monitor well is located in the
southeast quadrant of Section 23 of Township 24 South, Range 27 East. The geographic
coordinates of the RCID test/monitor well are 28° 22°43.7” N latitude and 81° 35’ 15.9” W
longitude (North American Datum of 1983 — NAD, 1983). Land surface was surveyed at 131
feet relative to the National Geodetic Vertical Datum of 1929 (NGVD, 1929). The RCID site
was selected to augment existing hydrogeologic data and to provide broad, spatial coverage
within the KBPA.

The scope of the investigation consisted of constructing and testing a 10-inch diameter
test/monitor well in accordance with Florida Department of Environmental Protection (FDEP)
Class V, Group 8 well standards. The well identified as ORF-60 was drilled to a total depth of
2,100 feet below land surface (bls). The Contractor constructed a telescoping type well in
various stages, completing it into a distinct hydrogeologic zone within the LFA from 1,170 to
1,280 feet bls.

The Contractor, Diversified Drilling Corporation (DDC) based in Tampa, Florida was
responsible for all drilling, well construction, and testing services at the RCID site. The cost of
this project ($375,000) was mutually shared by RCID, SFWMD, and Orange County Utilities.
SFWMD provided oversight during all well drilling, construction, and testing operations.

The main findings of the exploratory drilling and testing program at this site are as follows:
 The top of the FAS as defined by the Southeastern Geological Society AdHoc
Committee on Florida Hydrostratigraphic Unit Definition (1986) was identified at a
depth of approximately 80 feet bls.
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* A 10-inch inner diameter exploratory well was successfully constructed and tested at the
RCID site in accordance with FDEP Class V, Group 8, well standards.

» Lithologic and geophysical logs, and specific capacity test results indicate moderate
production capacity in Zone A of the UFA (80 to 250 feet bls) and excellent production
capacity in Zone B of the UFA (300 to 740 feet bls). The interval from 220 to 715 feet
bls yielded a specific capacity value of 235 gallons per minute per foot (gpm/ft) of
drawdown at a pumping rate of 2,610 gpm with a calculated transmissivity of 470,000
gallons per day per foot (gpd/ft).

* Water quality data from 220 to 715 feet bls indicate that chloride and total dissolved
solids (TDS) in the upper Floridan aquifer waters meet potable drinking water standards
with chloride and TDS concentrations of 5 and 134 milligrams per liter (mg/L),
respectively.

» Lithologic information and geophysical logs obtained from ORF-60 indicates that low
porosity/permeability, poorly indurated grainstones and moderately to well indurated,
wackestones and crystalline dolostones occur from 740 to 1,160 feet bls. These low
permeable sediments act as a confining unit that effectively isolates the UFA from the
LFA.

» Lithologic and geophysical logs and the specific capacity test results indicate very good
production capacity of the LFA “Zone A” from 1,170 to 1,280 feet bls. This zone
yielded a specific capacity value of 68 gpm/ft of drawdown at a pumping rate of 1,152
gpm with a calculated transmissivity of 232,000 gpd/ft.

» Composite water quality sampling of ORF-60 (1,170 to 1,280 feet bls) indicates that
chloride and TDS meet all primary and secondary potable drinking water standards with
chloride and TDS concentrations of 8 and 160 mg/L, respectively.

» Lithologic and production-type log data (e.g. flow, temperature logs) indicates very
good production from flow zones from 1,170 to 1,195 feet bls and 1,215 to 1,270 feet
bls. Below 1,270 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
monitor zone.

» Lithologic data, geophysical logs, and packer test results indicate good production
capacity of the LFA in Zone B from 1,860 to 1,970 feet bls. This zone yielded a specific
capacity value of 116 gpm/ft of drawdown with chloride and TDS concentrations of 7
and 148 mg/L, respectively.

» The base of the Underground Source of Drinking Water (USDW), those waters having
TDS concentrations less than 10,000 mg/L, was not encountered at the total depth of
2,100 feet bls.

* Based on laboratory results produced water from the LFA at this site meet all primary
and secondary drinking water standards.
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INTRODUCTION

Background

The Kissimmee Basin Water Supply Plan (KBWSP) completed in 2000 was the first look at the
long-term water use conditions for areas in the South Florida Water Management District
(SFWMD) located north of Lake Okeechobee. The findings of the KBWSP suggest that the
ground water supplies in the Orange County area may not be sufficient to meet the 2020 (1-in-
10 drought year) water supply needs. The continued use of the Floridan aquifer system (FAS)
may affect wetlands, reduce spring flow, and possibly be a factor in the formation of sinkholes
in this area. However, these conclusions are predicated on a limited amount of geologic and
hydrologic information in this region. In particular, information regarding the lower Floridan
aquifer (LFA) is very limited in this area. The highest ranked recommendation of the KBWSP
was to gather additional hydrogeologic information on the lower portion of FAS to better
resolve the uncertainty of future water use affects. Towards that end, three FAS exploratory
sites were completed in the Kissimmee Basin Planning Area (KBPA) between 1999 and 2003.
This report summarizes results from one of those sites located at the Reedy Creek Improvement
District (RCID).

The RCID, Orange County Utilities, and SFWMD have a mutual interest concerning the aquifer
characteristics and water quality of the LFA in southwest Orange County. The primary
objective of this study was to construct and test a single-zone LFA test/monitor well on RCID
property that will provide additional hydrogeologic information on the lower portion of FAS in
support of the KBWSP. Data collected from testing and long-term monitoring will be
instrumental in the development of revising the ground water modeling efforts and other
consumptive use analyses. The RCID site is presently part of SFWMD’s long-term water level
and water quality FAS monitoring network.

The LFA test site described in this report is located in southern Orange County within the RCID
(Figure 1). The LFA test/monitor well is located in the southeast quadrant of Section 23 of
Township 24 South, Range 27 East. The geographic coordinates of the RCID test/monitor well
are 28° 22°43.7” N latitude and 81° 35’ 15.9” W longitude (North American Datum of 1983 —
NAD, 1983). A land surface elevation of 131 feet relative to the National Geodetic Vertical
Datum of 1929 (NGVD, 1929) was determined from a U.S. Geological Survey 7.5 minute
topographic map.

Project Description

Site preparation and equipment mobilization at the project site began on March 1, 2003. A
single zone well was constructed to facilitate long-term monitoring of the LFA (identified as
ORF-60). This test/monitor well was drilled to a total depth of 2,100 feet below land surface
(bls) and completed between 1,170 and 1,280 feet bls. During construction and testing
operations, weekly informational summary reports were submitted to the Underground Injection
Control Group at the Florida Department of Environmental Protection (FDEP) in Orlando,
Florida. These weekly summary reports are provided in Appendix A.

The contractor, Diversified Drilling Corporation (DDC) based in Tampa, Florida was
responsible for all drilling, well construction, and testing services at the RCID site. This project
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was completed on July 10, 2003 (on schedule) at the budgeted amount of $375,000. SFWMD
provided oversight during all well drilling, construction, and testing operations.
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EXPLORATORY DRILLING AND WELL CONSTRUCTION

Lower Floridan Aquifer Test/Monitor Well — ORF-60

On March 1, 2003, DDC delivered drilling and support equipment to begin site preparation for
drilling and construction of a LFA test/monitor well (referred to as ORF-60). DDC cleared and
rough graded the site and then constructed a 2-foot thick drilling pad using crushed limestone. The
drilling pad served to reduce impacts to adjacent areas during normal drilling, testing, and
construction activities.

Mud rotary and reverse-air techniques were used during drilling operations. Closed-circulation
mud rotary drilling was used to advance a nominal 10-inch diameter pilot hole from land
surface to 250 feet bls. DDC employed the reverse-air, open circulation method to drill the pilot
hole from 250 to 2,100 feet bls due to a highly permeable, fractured/cavernous
dolostone/limestone sequence encountered below 250 feet bls, which prohibited continued mud
circulation.

SFWMD used formation samples (well cuttings), packer and specific capacity test results, and
geophysical logs to determine the actual casing setting depths. Once identified, DDC reamed
the pilot hole to a specified diameter and depth for the selected casing setting. Three concentric
carbon steel casings (24-, 18-, and 10-inch diameter) were used in the construction of the LFA
test/monitor well.

On March 11, 2003, DDC drilled the pilot hole to a depth of 103 feet bls using a 12.25-inch
diameter bit via the mud rotary method. They then reamed (over-drilled) the 12.25-inch
diameter pilot hole using a nominal 29-inch diameter staged bit reamer to a depth of 103 feet
bls. Both the pilot hole and reamed borehole were completed on March 12, 2003. DDC then
installed 24-inch diameter pit casing (0.5-inch wall thickness) from land surface to 90 feet bls
and pressure grouted it back to land surface using 290 cubic feet (ft) of ASTM Type Il neat
cement. The manufacturer’s mill certificates for the 24-inch diameter steel casing are provided
in Appendix B.

Once installed, DDC continued pilot hole drilling operations (using a 9.875-inch diameter bit)
to 250 feet bls via the mud rotary method. The nominal 10-inch diameter pilot hole was re-
circulated and conditioned before being geophysically logged from 90 to 250 feet bls. A
composite of the geophysical log traces and field prints from Geophysical Log Run No. 1 are
provided in Appendix C-1.

On March 20, 2003, DDC reamed the nominal 10-inch diameter pilot hole to a depth of 226 feet
bls using a nominal 22-inch diameter staged bit reamer. Once completed, the reaming tool was
tripped to the bottom of the borehole and conditioned before being geophysically logged using a
4-arm caliper and natural gamma ray sonde. A composite of the geophysical log traces and
field prints from Geophysical Log Run No. 2 are provided in Appendix C-2. DDC then
installed an 18-inch diameter (0.375-inch wall thickness) steel casing from land surface to 220
feet bls. Once installed, the surface casing was grouted to land surface using 536 ft* of ASTM
Type Il neat cement.
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Once the surface casing was installed, DDC switched to the reverse-air method to continue the
nominal 10-inch diameter pilot hole through carbonate rock of the Eocene-aged, Avon Park
Formation to a depth of 715 feet bls. On April 1, 2003, SFWMD conducted a step drawdown
test on the open-hole section from 220 to 715 feet bls (see “Hydrogeologic Testing’ section for
results). Upon successful completion of the step drawdown test, DDC continued to drill the
nominal 10-inch diameter pilot hole via the reverse-air to a depth of 998 feet bls. MV
Geophysical Services then conducted formation evaluation and production borehole logging
operations in the open hole section from 220 to 998 feet bls. A composite of the geophysical
log traces and field prints from Geophysical Log Run No. 3 are provided in Appendix C-3.

On April 9, 2003, DDC completed drilling of the 10-inch diameter pilot hole to the target depth
of 1,350 feet bls and began to reverse-air develop the open-hole section for subsequent
geophysical logging operations. On April 11, 2003, MV Geophysical Services conducted
formation evaluation and production borehole logging operations from 220 to 1,350 feet bls. A
composite of the geophysical log traces and field prints from Geophysical Log Run No. 4 are
provided in Appendix C-4.

Review and analysis of lithologic and geophysical log data from the pilot hole to a depth of

1,350 feet bls indicates that the top of the LFA (Zone A) occurs at a depth of approximately

1,160 feet bls, at the contact between low permeable carbonates and moderately to highly

permeable dolostones. The reasons for setting the final 10-inch diameter steel casing at the site

to a depth of 1,170 feet bls were to:

e Seal off the permeable section of the upper Floridan and eliminate the downward flow
component within the borehole due to lower hydraulic heads present in the LFA below
1,160 feet bls;

» Facilitate reverse-air drilling operations through underlying permeable horizons of the FAS
to 2,100 feet bls;

» Locate the casing in a competent rock unit to reduce under-mining (erosion) at its base
because of induced (pumped) high velocity upward flow and establish the upper limits of
the long-term LFA monitor interval; and

» Evaluate flow characteristics of the lower portion of the FAS within the open-hole interval
of 1,170 to 2,100 feet bls.

On April 22, 2003, MV Geophysical logged the nominal 18-inch diameter borehole (Geophysical
Log Run No. 5 provided in Appendix C-5). Upon completion, DDC began to install the 10-inch
diameter steel production casing (ASTM A53, Grade B, 0.365-inch wall thickness) to a depth of
1,170 feet bls. A casing tally of the 10-inch diameter steel casing is provided in Appendix B,
Table 1. DDC then successfully grouted the annulus to land surface in multiple stages using a
combination of ASTM Type Il neat cement and bentonite-cement slurry. Pumped volumes, slurry
type, and resulting cement levels as measured by a temperature log and physical hard tag after each
cement stage are summarized below in Table 1.



FAS Investigation — Reedy Creek Improvement District Hydrogeologic /Engineering Report

Stage Pumped Volume Temperature Hard Tal

No. (Fl))arrels) =iy v Takeh at ft bls fthis

1 76 Neat cement 975 982

2 90 8% bentonite-clement 855 850

3 116 12% bentonite-cement 784 785

4 137 12% bentonite-cement 576 570

5 137 12% bentonite-cement 372 375
6a 81 12% bentonite-cement

6b 62 Neat-cement 316 320

7 63 Neat-cement 308 310

8 63 Neat-cement 310 306

9 63 Neat-cement 300 301
10 63 Neat-cement 270 275
11 63 Neat-cement 150 150
12 33 Neat-cement Land surface

Table 1. Cement Volumes Pumped During Well Construction.

The temperature logs were recorded up to eight hours after the multiple cement stages were
pumped in the annular space. A composite of temperature log traces and field copies from the
multiple temperature logs are provided in Geophysical Log Run No. 6, Appendix C-6.

As part of casing integrity verification, a pressure test on the 10-inch diameter production
casing was successfully completed on May 12, 2003. The wellhead was sealed at the surface
with a temporary header to facilitate the test. Next, the well was filled with water and
pressurized to approximately 100-pounds per square inch (psi) with a high-pressure water
pump. During the course of the 60-minute pressure test, the total pressure within the 10-inch
diameter casing decreased 2 psi, representing a 2% decline - well within the FDEP
Underground Injection Control test tolerance limit of £ 5%. Table 2 summarizes the internal
casing pressure readings taken during the course of the 60-minute test.

Elapsed Time Pressure Reading Pressure Change
(minutes) (psi) (% psi)
0 100.0 -

5 100.0 0.0
10 100.0 0.0
15 100.0 0.0
20 99.5 -0.5
25 99.5 0.0
30 99.0 -0.5
35 99.0 0.0
40 99.0 0.0
45 98.5 -0.5
50 98.5 0.0
55 98.5 0.0
60 98.0 -0.5

Table 2. Internal Casing Pressure Test Results — 10-inch Diameter Steel Production Casing.

In addition, a cement bond log (CBL) was conducted to evaluate the bond quality between the
annular cement, the 10-inch diameter production casing string, and the rock formations. The
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recorded wave-amplitude curve from the CBL infers that the entire length of the 10-inch
diameter steel casing is well supported by the annular cement with good contact with the steel
casing and rock formations and no discernable voids within the annular space. The original
CBL field print is provided in Appendix C-6.

Upon successful completion of the casing pressure test and CBL, DDC continued to drill a
nominal 8-inch diameter pilot-hole via reverse-air rotary method from 1,350 feet bls to a total
depth of 2,100 feet bls. DDC then developed the open-hole section via reverse-air and prepared
it for subsequent geophysical logging operations. On June 13, 2003, MV Geophysical Services
conducted formation evaluation and production borehole logging operations in the open-hole
section from 1,170 to 2,100 feet bls. A composite of the geophysical log traces and field prints
from Geophysical Log Run No. 7 are provided in Appendix C-7.

Based on lithologic and geophysical log data, two packer tests were conducted in the open-hole
section from 1,510 to 1,540 feet bls and 1,930 to 1,970 feet bls (see “Hydrogeologic Testing”
section). After testing operations were completed, DDC back-plugged the nominal 8-inch
diameter borehole via multiple cement stages to 1,280 feet bls. Cement levels used to back-
plug the pilot hole to 1,280 feet bls provided the lower limit of the LFA monitor interval.

In summary, the LFA test/monitor well identified as ORF-60 at the RCID site was constructed
using 10-inch diameter steel casing and completed with an open hole monitor interval of 1,170
to 1,280 feet bls. After a specific capacity test on the completed open hole section, DDC
installed the permanent wellhead and constructed a 6-foot by 6-foot concrete pad (Figure 2)
completing well construction activities at this site. Well construction and testing activities
related to ORF-60 are summarized in Appendix B, Table 2.

R

Figure 2. Completed Wellhead - Test/Monitor Well (ORF-60 — Yellow Well Head).
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HYDROSTRATIGRAPHIC FRAMEWORK

SFWMD collected geologic formation samples (well cuttings) from the pilot hole during
drilling operations of the LFA test/monitor well and separated them based on their dominant
lithologic or textural characteristics, and to a lesser extent, color. The onsite geologist washed
and then described the samples using the Dunham (1962)-classification scheme. SFWMD’s on-
site lithologic descriptions are summarized in Appendix D-1. SFWMD sent these samples to
the Florida Geological Survey (FGS) for further analysis and long-term storage identified using
the reference number W-18445. An electronic version of the lithologic description can be
downloaded directly from the FGS Internet site with the descriptions provided in Appendix D-
2.

Two major aquifer systems underlie this site, the surficial aquifer system and the Floridan
aquifer system with the Floridan aquifer system being the focus of this test well program.
These aquifer systems are composed of multiple, discrete aquifers separated by low permeable
“confining” units that occur throughout this Tertiary/Quaternary-aged sequence. Figure 3
shows a generalized lithostratigraphic and hydrogeologic section underlying the RCID site.

The FAS consists of a series Tertiary age limestone and dolostone units. The system includes
permeable sediments of the Ocala Limestone, Avon Park Formation, and the Oldsmar
Formation. The Paleocene age Cedar Keys Formation with evaporitic gypsum and anhydrite
beds forms the lower boundary of the FAS (Miller, 1986). This lithostratigraphic unit was not
penetrated at a total depth of 2,100 feet bls at this location.

Lithologic information obtained from drill cuttings indicate that undifferentiated quartz sands
occur from land surface to 30 feet bls and forms the surficial aquifer. The undifferentiated
sediments present from approximately 30 feet to 75 feet bls consist predominately of soft non-
indurated detritial clays, silts, and poorly indurated mudstones (see lithologic log — Appendix
D-1). These low permeability sediments serve as an intermediate confining unit separating the
surficial aquifer from the FAS.

The top of the FAS, as defined by the Southeastern Geological Society AdHoc Committee on
Florida Hydrostratigraphic Unit Definition (1986), coincides with the top of a vertically
continuous permeable carbonate sequence. The upper Floridan aquifer (UFA) consists of thin
water bearing horizons with high permeability interspersed within thick units of middle-Eocene
age sediments with low permeability. At this site, the top of the FAS occurs at a depth of 80
feet bls, which coincides with a change in lithology that occurs below 80 feet bls; identified in
the well cuttings and sonic log. These sediments are poorly indurated, high porosity,
wackestones-packstones of the Avon Park Formation.
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Two discrete zones were identified in the UFA separated by a semi-confining unit. These two
productive horizons are designated as “Zone A and Zone B” consistent with nomenclature used
in O’Reilly et al., 2002. Zone A corresponds to the upper one-third of the aquifer and coincides
with the uppermost part of the Avon Park Formation. The top of this interval is marked by a
minor lost circulation horizon (permeable zone) at 80 feet bls near the contact between the
undifferentiated sediments and Avon Park Formation. The natural gamma log from 80 to 170
feet bls produces thin, intermittent, high-gamma radiation peaks, associated primarily with
intervals of high phosphate sand/silt content within low to moderately permeable limestone
units. At 170 feet bls, the lithology changes from a tan grainstone containing phosphate grains
to a phosphate-free, cream colored, poorly to moderately indurated, packstones and grainstones.
This interval is marked by a significant attenuation of the natural gamma ray activity, increased
resistivity values, and sonic transit times. These moderately permeable carbonate rocks
continue from 170 to 250 feet bls. A well indurated low permeability, grey colored mudstone
unit defines the lower limits of Zone A at 250 feet bls.

An intervening semi-confining unit from 250 to 300 feet bls separates Zone A from Zone B in
of the UFA. It is composed of competent, well-indurated, low permeability, crystalline
dolostones inter-bedded with moderately indurated, tan colored, grainstones and crystalline
limestones that occur from 250 to 300 feet bls.

Zone B corresponds to the lower two-thirds of the UFA. The majority of water production from
this zone occurs from 310 to 425 feet bls composed of fractured and cavernous dolostone units
in the upper portion of the Avon Park Formation. Significant water production occurs at 310
feet bls with minor production at 400 feet bls, as indicated by the flowmeter and temperature
logs (see Geophysical Log Run No. 3, Appendix C-3). Smaller, less productive intervals
continue from 425 to 740 feet bls within poorly to moderately indurated, friable packstone and
grainstone units as evident by small deflections on the flowmeter or temperature log traces and
seen on the borehole video log.

At this site, the top of the middle semi-confining unit, which separates the upper and lower
Floridan aquifers occurs at 740 feet bls. The top of the semi-confining unit is composed of
poorly indurated low permeability grainstones that continue to 880 feet bls. Through this upper
section, a transition in formation water quality occurs, noted by lower formation and fluid
resistivity values (see Geophysical Log Run No. 3, Appendix C-3). Moderately to well
indurated, low porosity/permeability wackestones occur from 880 to 1,070 feet bls, which
become more dolomitic and inter-bedded from 1,025 to 1,060 feet bls. Well-indurated, low
permeability, cream to tan colored, dolostones continue from 1,060 to 1,160 feet bls. These low
porosity/permeability, well-indurated units caused an indicative decrease in sonic transit times
with a corresponding decrease in porosity and a relatively gauge borehole (i.e., similar to the
diameter of the drill bit) as measured by a caliper tool. In addition, these low permeable
sediments have very little productive capacity, as indicated by a relative straight flowmeter and
temperature log trace (see Geophysical Log Run No. 4, Appendix C-4). This 420-foot section
of low permeability sediments effectively isolates the UFA from the LFA.



FAS Investigation — Reedy Creek Improvement District Hydrogeologic /Engineering Report

The LFA underlies the middle confining unit. The top of the LFA at this site was identified at
1,160 feet bls, where the dolostones becomes more sucrosic and permeable in nature. Through
the LFA, the formation resistivity, sonic transit times, and caliper log traces vary significantly in
response to fractures and solution features. In addition, the flowmeter log traces indicated
significant downward flow below 1,170 feet bls. These sections of the borehole are associated
with good to excellent secondary permeability (e.g., fractured and cavernous). Review of the
borehole video survey confirmed the presence of highly productive zone of secondary
permeability.

The lower Avon Park Formation and upper section of the Oldsmar Formation from 1,280 to
1,860 feet bls consists of low permeable moderately indurated, dolomitic wackestones and
packstones and well indurated, dense crystalline dolostones. Formation samples do not show
evidence of large-scale secondary porosity development, and the temperature and flowmeter log
traces indicate limited water production, which supports the overall confining nature of this 580
foot interval.

A low to moderately permeable dolostone unit occurs from 1,860 to 1,970 feet bls. The change
in lithology from a dolomitic limestone to dolostone is noted by individual geophysical log
traces. The induction and sonic logs show a slight increase in formation resistivity and lower
sonic transit times, which are indicative of well-indurated dolostones. A minor flow zone,
present near the bottom of this dolostone sequence was initially identified during reverse-air
drilling when flow rates from the well bore increased. Lithologic data and minor deflections in
the temperature log and information from the borehole video log confirmed small productive
horizons from 1,860 to 1,970 feet bls. This interval was identified as Zone B within the LFA.
Low permeable sediments of lower part of the Oldsmar Formation mark the base of the LFA at
1,970 feet bls.

Hard, dense dolostone and well-indurated limestone units with anhydrite units are present from
1,970 feet bls to the total depth of 2,100 feet bls. These low permeable units form the sub-
Floridan confining unit — lower limits of the FAS. Review of the borehole video log in concert
with the production log data and formation samples confirm the confining nature of this
lowermost interval.

10
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HYDROGEOLOGIC TESTING

SFWMD collected specific information during the drilling program to determine the lithologic,
hydraulic, and water-quality characteristics of the FAS at this site. These data were to be used
in the final design of the LFA test/monitor well for use in site-specific aquifer tests, and a long-
term water level and water-quality monitoring program. Figure 4 summaries the well
construction and test results from the RCID site.

Formation Fluid Sampling

During reverse-air drilling of the pilot hole, water samples were taken from circulated return
fluids (composite formation water) at 30-foot intervals (average length of drill rod) from 250
feet bls to 1,350 feet bls. Water quality data on the reverse-air returns below 1,350 feet bls were
not obtained due to equipment availability. A Hydrolab® multi-parameter probe was used to
measure field parameters on each sample, which included temperature, specific conductance,
and pH. Figure 5 shows field determined specific conductance values and calculated total
dissolved solids (TDS) concentrations with respect to depth using the following equation from
J.D. Hem (1994):

TDS = Specific Conductance x 0.65

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, 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 qualitatively from the individual logs. The geophysical logs also
provided data to determine the desired casing setting depths on the test/monitor well.

The geophysical logging contractor(s) downloaded the data directly from the onsite logging
processor onto diskettes using log ASCII standard (LAS) version 1.2 or 2.0 format. Appendix
C contains the geophysical log traces from the various log runs for ORF-60. Table 3 is a
summary of the geophysical logging activity at this site. The original geophysical logs and
video surveys from the RCID site are archived (SFWMD Reference No. 095-000014) and
available for review at the SFWMD headquarters in West Palm Beach, Florida.

11
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Figure 4. Well Construction and Testing Summary.
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Figure 5. Water Quality with Depth - Reverse Air Returns — ORF-60.

Logged Natural
Run Interval Gamma Dual Flow- Fluid
# Date Logger ft bls Caliper Ray SP | Induct. | Sonic | Meter | Temp | Resist | Video
1 03/17/03 MVG 90 - 250 X X X X X
2 03/20/03 MVG 0-226 X X
3 04/03/03 MVG 220 -998 X X
4 04/11/03 MVG 220 - 1350 X X X X X
5 04/22/03 MVG 220 -1172 X X
6 Multiple MVG 0-1170 X
7 06/13/03 MVG 1170-2100 X X X X X X X X X

MVG = MV Geophysical Inc
Measuring Point Elevation is Land Surface at 131 feet NGVD, 1929

Table 3. Summary of Geophysical Logging Activities.
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Packer Tests

SFWMD conducted a series of packer tests within the FAS between 1,510 and 1,970 feet bls.
The purpose of these tests was to gain water quality and production capacity data on discrete
intervals within the lower portion of the FAS. SFWMD selected intervals based on lithologic,
geophysical logs, borehole video surveys, and hydraulic and water quality considerations using
all available data.

Packer Test No. 1 was conducted on an interval between 1,930 and 1,970 feet bls. This interval
produced formation water with a TDS concentration of 144 mg/L and specific conductance of
264 microumhos per centimeter (umhos/cm). Packer Test No. 2 conducted between 1,510 and
1,540 feet bls had a TDS concentration of 158 mg/L and specific conductance of 260
pumhos/cm.

DDC purged the packer intervals a minimum of three borehole volumes or until field
parameters of samples collected from the discharge pipe had stabilized, then SFWMD obtained
individual ground water samples. A limit of £5% variation in consecutive field parameter
readings was used to determine chemical stability. SFWMD staff used a Hydrolab® multi-
parameter probe to measure field parameters including temperature, specific conductance, and
pH on each sample. SFWMD personnel collected unfiltered and filtered water in accordance
with SFWMD sampling protocol. The water samples were placed on ice and transported to the
SFWMD water quality laboratory where they were analyzed for inorganic constituents using
EPA and/or Standard Method procedures (SFWMD, Comprehensive Quality Assurance Plan,
1999). Table 4 lists the field parameters and laboratory results for the individual packer tests.

Reedy Creek Improvement District Site, Orange County, Florida.

Cat ions Anions Field Parameters
Alka
Depth as Specific

Interval Na* K* ca®™ | Mg® | CI' | caCcO; | SO, | TDS | conduct. | Temp | pH
Identifier (ft. bls) mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L | mg/L | pmhos/cm '© S.u.

ORF-60_ 1510-

PT2 1540 3.9 0.8 34.0 10.0 4.9 114 22.2 158 260 | 27.08 7.50
ORF-60_ 1930-

PT1 1970 3.8 0.6 35.0 8.9 7.2 115 8.6 144 264 | 25.87 7.71
ft. bls = feet below land surface ° C = degree Celsius

mg/L = milligrams per liter PT = Packer Test

pmhos/cm = microumhos per centimeter s.u. = standard unit

Table 4. Inorganic Water Quality Data - Packer Tests.

The Hazen-Williams equation was used to calculate the friction (head) losses for all drawdown
data obtained from each packer test because of induced flow up the drill pipe. Packer tests
generally involve partial penetration, have significant friction loss due to small pipe diameter,
and have short pumping periods, which violate basic assumption of the various analytical
methods; therefore, curve-matching techniques were not used to determine transmissivity values
from the drawdown or recovery data. Table 5 lists the pertinent hydraulic information from the
individual packer tests.

14



FAS Investigation — Reedy Creek Improvement District

Hydrogeologic /Engineering Report

Calculated
Pump Pump Corrected Specific
Depth Rate Duration Drawdown Capacity
Identifier (ft. bls) (gpm) (min) (feet) (gpm/ft)
ORF60-PT2 1510-1540 72 125 15.9 15
ORF60-PT1 1930-1970 150 100 2.6 58.7

ft. bls = feet below land surface
gpm = gallons per minute PT = Packer Test

gpm/ft = gallons per minute per foot of drawdown

Table 5. Summary of Hydraulic Data Obtained from Packer Tests.

Specific Capacity and Step Drawdown Tests

Two interval tests were conducted at this site; the first conducted in the UFA from 220 to 715
feet bls and the second in the LFA from 1,170 to 1,280 feet bls. The purpose of these tests was
to gain water quality and production capacity data on productive intervals within the FAS.

The first high-volume, specific capacity test was completed on April 1, 2003, within a nominal
10-inch diameter borehole from 220 to 715 feet bls. The objective was to determine the
production capacity and water quality characteristics of the UFA at this site.

The procedures listed below were used to conduct individual specific capacity tests in ORF-60
at the RCID site:

1. Select an interval for testing based on geophysical logs and lithologic data.

2. 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.

3. Install two 100-psig-pressure transducers inside the production casing connected to a
Hermit® 3000 data logger to measure and record water level changes during testing
operations.

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

5. Collect formation water samples for laboratory water quality analyses following SFWMD
QA/QC sampling protocol.

6. Record recovery data until water levels return to static conditions.

As part of the first step drawdown test, DDC installed an 8-inch diameter, 275-horsepower
submersible pump in the test/monitor well with the pumping bowl set at 90 feet bls. An 8-inch
diameter in-line flowmeter was used to measure discharge rates during pumping. An In-situ
Inc® data logger connected to down hole pressure transducers installed in ORF-60 continuously
measured and recorded water level changes at pre-determined intervals (1 minute) during
testing operations.

During this test, ORF-60 was pumped at successively higher pumping rates from 1,350 gallon
per minute (gpm) to a maximum of 2,610 gpm. Four pumping steps were used, each lasting 1

15



FAS Investigation — Reedy Creek Improvement District Hydrogeologic /Engineering Report

hour with drawdown recorded for each rate (or step). The specific capacity calculated for each
step from ORF-60 between 220 and 715 feet bls are displayed in Figure 6.

500

T 439.7
400 \

300 321.3
L2
2651 ¢ 2351

200

100

Specific Capacity (gpm/ft/dd)

1000 1500 2000 2500 3000
Pumping Rate (gpm)

Figure 6. Pump Rates versus Specific Capacity — Step Drawdown Test No. 1.

The second specific capacity test was conducted and completed on November 26, 2003. The
objective of this test was to determine well performance and in-situ hydraulic characteristics
within the LFA at this site. Specifically, these data were to be used to determine production
capacity and to gain water quality information from the completed open-section of ORF-60
between 1,170 and 1,280 feet bls.

DDC installed an 8-inch diameter, 275-horsepower submersible pump in the test/monitor well
with the pumping bowl set at 115 feet bls. An 8-inch diameter in-line flowmeter and circular
orifice weir with a 6-inch diameter orifice plate were used to measure discharge rates during
pumping with automated readings taken from the orifice weir every minute. An In-situ Inc®
data logger connected to down hole pressure transducers was installed in ORF-60, which
continuously measured and recorded water level changes at pre-determined intervals (1 minute)
during testing operations.

During the step drawdown test, ORF-60 was pumped at successively higher pumping rates from
537 gpm to a maximum of 1,152 gpm. Four pumping steps were used, each lasting 1 hour with
drawdown recorded for each rate (or step). Figure 7 is plot of production capacity versus pump
rate during the second step drawdown test between 1,170 and 1,280 feet bls. Table 6 provides a
summary of inorganic water quality data for samples collected during the two step drawdown
tests.
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Figure 7. Pump Rate versus Specific Capacity — Step Drawdown Test No. 2.

Reedy Creek Improvement District Site, Orange County, Florida.

Cat ions Anions Field Parameters
Alka
Depth as Specific
Interval Na* K* ca® | Mg® | ClI' | caCcO; | SO/ | TDS | Conduct. | Temp®° | pH

Identifier (ft. bls) mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L | mg/L | pmhos/cm C S.u.

ORF-60_SC1 220-715 3.5 0.7 37.0 7.4 5.1 116 7.5 134 236 23.18 | 7.45
1170-

ORF-60_SC2 1280 3.6 1.1 37.0 11.0 7.6 110 12.0 160 347 24.90 | 7.86
mg/L = milligrams per liter ft. bls = feet below land surface ° C = degree Celsius
pmhos/cm = microumhos per centimeter SC= Specific Capacity s.u.= standard unit

Table 6. Inorganic Water Quality Data from Specific Capacity Tests.

Specific Capacity Data Analysis
The data from the two step drawdown tests were analyzed to determine the overall well capacity
and the effects of individual components. Jacob (1946) suggests that the drawdown (s) in a well is

the sum of the first order (laminar) component and the second order (turbulent) component and can
be expressed as:

s=BQ + CQ?

Equation 1

where, the laminar term (BQ) is a function of the aquifer loss and the turbulent term (CQ?) is
related to well loss. This correlation however, has been shown not to be correct and computing
well efficiencies using step drawdown data may be in error.
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Step tests however, are still useful in evaluating the magnitude of turbulent head loss for the
purpose of determining optimum pumping rates. A simple graphical method for determining B
and C was developed by Bierschenk (1964) whereby Equation 1 is divided by the pump rate (Q)
and the terms rearranged to yield:

s/IQ=CQ+B Equation 2

Therefore, if s/Q is plotted against Q, the result is a straight line with a slope of C and y-intercept of
B. The value of B and C from the resultant graph can be used in Equation 2.

Inverting the terms in Equation 2 indicate how specific capacity declines as discharge increases when
turbulent flow is present:

Q/s=1/(CQ+B) Equation 3

Observing the change in drawdown and specific capacity as discharge increase can provide
information necessary to select optimum pumping rates. Equation 3 was used to estimate (predict)
the specific capacity for two additional pumping rates for each test. Figure 8 shows s/Q plotted
against Q where C is the slope and B is the intercept for Step Drawdown Test No.1. Table 7
summarizes the discharge and drawdown data plus predicted specific capacities for the UFA
between 220 and 715 feet bls.

0.005

0.004 y =0.0000016x + 0.0001032 . __— 00043

0.0038
0.003 0.0031
0.002 0.0023

0.001

s/Q

1,000 1,500 2,000 2,500 3,000
Pumping Rate (gpm)

Figure 8. Pump Rate versus s/Q — Step Drawdown Test No. 1.
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Measured Measured Specific Predicted Specific
Pump Rate (Q) Drawdown (s) Capacity (Q/s) s/Q Capacity (Q/s)
gpm feet gpm/ft feet/gpm (gpm/ft)
1350 3.07 439.74 0.0023 441.85
1915 5.96 321.31 0.0031 315.74
2240 8.45 265.09 0.0038 271.21
2610 11.10 235.14 0.0043 233.69
3000 203.95
3500 175.34

Table 7. Discharge and Drawdown Data — Specific Capacity Test No. 1.

The transmissivity for this 495-foot open-hole section of the UFA was estimated at 468,000

gallons per day per square foot (gpd/ft’) at this site.

The estimated transmissivity was

determined by multiplying the specific capacity of 235.14 gpm/ft of drawdown (found in Table

7) by a factor of 2,000 (Driscoll 1989).

During the second step drawdown test, ORF-60 was pumped at successively higher pumping
rates from 537 gpm to a maximum of 1,152 gpm. Figure 9 shows s/Q plotted against Q where
C is the slope and B is the intercept for Step Drawdown Test No. 2. Table 8 summarizes the
discharge and drawdown data plus predicted specific capacities (using Equation 3) for the LFA

between 1,170 and 1,280 feet bls.
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Figure 9. Pump Rate versus s/Q — Step Drawdown Test No. 2.
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Measured Measured Specific Capacity Predicted Specific
Pump Rate (Q) Drawdown (s) (Qfs) s/Q Capacity (Q/S)
gpm feet gpm/ft feet/gpm (gpm/ft)
537 4.33 124.02 0.0081 123.52
717 7.23 99.17 0.0101 99.64
943 11.76 80.19 0.0125 80.18
1152 16.95 67.96 0.0147 67.91
1350 59.31
1600 51.14

Table 8. Discharge and Drawdown Data — Specific Capacity Test No. 2.

The transmissivity for this 110-foot open-hole section of the LFA was estimated at 136,000
gpd/ft® at this site. The estimated transmissivity was determined by multiplying the specific
capacity of 67.96 gpm/ft of drawdown (found in Table 8) by a factor of 2,000 (Driscoll 1989).

Ground Water Quality Monitoring Program

Upon completion of well construction of ORF-60, background water quality samples were
collected and analyzed to determine basic water quality characteristics (temperature, pH, and
specific conductance) as well as primary and secondary drinking water standards (Rule 62-550,
FAC) and minimum criteria parameters (Rule 62-520, FAC).

Unfiltered and filtered water samples were taken directly from the discharge point into
appropriate type of sample containers. Water samples were collected in accordance with FDEP
sampling protocol. Once collected, all water samples were preserved and immediately placed
on ice in a closed container and transported to a laboratory operated by Advanced
Environmental Laboratories (AEL), Inc. in Tampa, Florida. The samples were analyzed for
primary and secondary drinking water standards and minimum criteria parameters using EPA
and/or Standard Method procedures (SFWMD, 1999). Table 9 summarizes the analytical
results of the inorganic constituents from the completed LFA test/monitor well.

Cat ions Anions Field Parameters
Alka
Depth as Specific
Interval 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 | pmhos/cm °C S.u.
1170-
ORF-60 1280 3.6 1.1 37 11 7.6 110 12.0 160 347 23.29 7.80

mg/L = milligrams per liter ft. bls = feet below land surface ° C = degree Celsius

pmhos/cm = microumhos per centimeter s.u.= standard unit

Table 9. Composite Water Quality Data from Completed Test/Monitor Well — ORF-60.

Laboratory results provided by AEL indicate that produced water from the LFA meet all
primary and secondary drinking water standards and are provided in Appendix E.
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10.

11.

SUMMARY

The top of the FAS as defined by the Southeastern Geological Society AdHoc
Committee on Florida Hydrostratigraphic Unit Definition (1986) was identified at a
depth of approximately 80 feet bls.

A 10-inch inner diameter exploratory well at the RCID site was successfully constructed
and tested in accordance with FDEP Class V, Group 8, well standards.

Lithologic and geophysical logs, and specific capacity test results indicate moderate
production capacity in Zone A of the UFA (80 to 250 feet bls) and excellent production
capacity in Zone B of the UFA (310 to 740 feet bls). The interval from 220 to 715 feet
bls yielded a specific capacity value of 235 gallons per minute per foot (gpm/ft) of
drawdown at a pumping rate of 2,610 gpm with a calculated transmissivity of 470,000
gallons per day per foot (gpd/ft).

Water quality data from 220 to 715 feet bls indicate that chloride and TDS in the UFA
waters meet potable drinking water standards with chloride and TDS concentrations of 5
and 134 mg/L, respectively.

Lithologic information and geophysical logs obtained from ORF-60 indicates that low
porosity/permeability, poorly indurated grainstones and moderately to well indurated,
wackestones and crystalline dolostones occur from 740 to 1,160 feet bls. These low
permeable sediments act as a confining unit that effectively isolates the UFA from the
LFA.

Lithologic and geophysical logs and specific capacity test results indicate very good
production capacity of the LFA from 1,170 to 1,280 feet bls. This zone yielded a
specific capacity value of 68 gpm/ft of drawdown at pump rate of 1,152 gpm with a
calculated transmissivity of 136,000 gpd/ft?.

Composite water quality sampling of ORF-60 (1,170 to 1,280 feet bls) indicates that
chloride and TDS meet potable drinking water standards with chloride and TDS
concentrations of 8 and 160 mg/L, respectively.

The lithologic data and production-type logs (e.g. flow, temperature logs) indicates very
good production from flow zones between 1,170 and 1,195 feet bls and 1,215 to 1,270
feet bls. Below 1,270 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 monitor interval.

Lithologic and geophysical logs and packer test results indicate good production
capacity of the LFA from 1,860 to 1,970 feet bls. Packer test between 1,930 and 1,970
feet bls yielded a specific capacity value of 58.7 gpm/ft of drawdown with chloride and
TDS concentrations of 7 and 144 mg/L, respectively.

The base of the Underground Source of Drinking Water, those waters having TDS
concentrations greater than 10,000 mg/L, was not encounter at a total depth of 2,100 feet
bls.

Based on laboratory results, produced water from the LFA at this site meet all primary
and secondary drinking water standards.
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CON 24-01
March 18, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.1 — March 10, 2003 through March 14, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the first week of construction on the lower Floridan aquifer test/monitor well and those
activities anticipated for the next report period.

The first week of drilling and construction of the test/monitor well began on March 10, 2003. Initially, the
Contractor (DDC) drilled the pilot hole to a depth of 103 feet below pad level (bpl) using a 12.75-inch diameter bit
via the mud rotary method. The Contractor then reamed (over-drilled) the 12.75-inch pilot hole to a depth of 103
feet bpl using a nominal 29-inch diameter staged bit reamer. Both the pilot hole and reamed borehole were
completed on March 11, 2003. DDC then installed 24-inch diameter pit casing to a depth of 90 feet bpl and pressure
grouted back to surface using 302 cubic feet of ASTM Type Il neat cement. Grouting operations for the 24-inch
diameter pit casing were completed on March 12, 2003. The report period ended on March 13, 2003 with the
Contractor drilling out the cement plug at the base of the 24-inch diameter pit casing (a result of pressure grouting
operations). In addition, the Contractor continued pilot hole drilling operations (using a 9.875-inch diameter bit) to
250 feet bpl via the mud rotary method. During the course of the above-mentioned activities, no unusual drilling or
construction events transpired.

During the next report period, the Contractor will re-circulate and condition the 9.875-inch diameter pilot hole from
90 to 250 feet bpl. MV Geophysical Inc will then geophysically log the pilot hole. The pilot hole logging suite will
consist of the following: x-y caliper, natural gamma, spontaneous potential (SP), borehole compensated sonic
(BHC), and dual induction/laterolog combination. Once logged, the pilot-hole will be reamed using a hominal 23-
inch diameter bit and 18-inch diameter steel casing (0.375 inch wall thickness) installed into the top of Floridan
aquifer at an approximate depth of 200 feet bpl. Once installed, the 18-inch diameter steel casing will be pressure
grouted back to surface using ASTM Type Il cement.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
March 24, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.2 — March 17, 2003 through March 21, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection of events that transpired
during the second week of construction on the lower Floridan aquifer test/monitor well and those activities
anticipated for the next report period.

The second week of drilling and construction of the test/monitor well began on March 17, 2003. The Contractor re-
circulated and conditioned the 9.875-inch diameter pilot-hole from 90 to 250 feet bpl. MV Geophysical Inc then
geophysically logged the pilot-hole. The logging suite (run no.l) consisted of the following: x-y caliper, natural
gamma ray, spontaneous potential (SP), borehole compensated sonic (BHC), and dual induction/laterolog
combination. A composite of the geophysical log traces is attached for your review.

On March 20, 2003, the Contractor reamed the nominal 10-inch diameter pilot-hole to a depth of 226 feet bpl using
a nominal 22-inch diameter staged bit reamer. Once completed, the reaming tool was tripped to the bottom of the
borehole and the hole conditioned before being geophysically logged (4-arm caliper and natural gamma ray). The
caliper log showed no unusual borehole conditions that would prohibit proper installation of the 18-inch steel
surface casing. The Contractor installed the 18-inch diameter (0.375 inch wall thickness) surface casing into the
Floridan aquifer system at depth of 220 feet bpl. Once installed, the surface casing was pressure-grouted using 378
cubic feet of ASTM Type Il neat cement. On March 21, 2003, the pressure-grouted cement was hard tagged within
the annulus at 105 feet bpl, an additional 158 cubic feet of neat cement was tremied into place bringing cement
levels to surface. During the above-mentioned activities, no unusual drilling or construction events transpired.

During the next report period, the Contractor will drill-out the cement plug at the base of the surface casing (a result
of pressure-grouting operations) using a nominal 17-inch diameter bit. The Contractor will drill a nominal 10-inch
pilot-hole via the reverse-air method through the Eocene-aged Ocala Limestone and Avon Park Formation to a depth
of 700 feet bpl. If the Contractor reaches this depth, formation evaluation and production type logs will be
conducted in the nominal 10-inch diameter pilot-hole.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments: Lithologic Descriptions
Geophysical Logs (Pilot Hole 90 to 225 feet bpl, Run No.1)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando



FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
March 31, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.3 — March 24, 2003 through March 28, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection of events that transpired
during the third week of construction on the lower Floridan aquifer test/monitor well identified as ORF-60 and those
activities anticipated for the next report period.

The third week of drilling and construction of the test/monitor well began on March 24, 2003. The Contractor
drilled-out the cement plug at the base of the surface casing (a result of pressure-grouting operations) using a
nominal 17-inch diameter bit. The Contractor continued to drill a nominal 10-inch pilot-hole via the reverse-air
method through the Eocene-aged Ocala Limestone and Avon Park Formation to a depth of 715 feet bpl. On March
27, 2003, the Contractor installed a submersible pump into the 18-inch steel casing and developed the open-hole
interval from 220 to 715 feet below land surface (bls). During the above-mentioned activities, no unusual drilling or
construction events transpired.

During the next report period, MV Geophysical Services, will conduct formation evaluation and production logging
operations in the open hole section from 220 to 715 feet bls. The formation evaluation logging suite will consist of
the following: x-y caliper, natural gamma ray, spontaneous potential (SP), borehole compensated sonic (BHC), and
dual induction/laterolog combination. The production logs include a flowmeter, fluid resistivity, and temperature
conducted under both static and dynamic conditions. In addition, a borehole video survey will be run to
complement the geophysical log data. Once completed, the Contractor will conduct a step-drawdown test on the
same open-hole interval. The Contractor will then continue to drill a nominal 10-inch pilot-hole via the reverse-air
method through the Eocene-aged Avon Park Formation to a depth of 1,350 feet bpl. If the Contractor reaches this
depth, formation evaluation and production type logs will be conducted in the nominal 10-inch diameter pilot-hole.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments: Lithologic Descriptions

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando



FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
April 14, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.5 — April 7, 2003 through April 11, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the fifth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The fifth week of drilling and construction of the test/monitor well began on April 7, 2003. During the report
period, the Contractor continued to drill a nominal 10-inch pilot-hole from 998 feet below land surface (bls) via
reverse-air method. On April 9, 2003, the Contractor completed drilling of the pilot-hole to the target depth of 1,350
feet bls. Once completed, the Contractor reverse-air developed the open-hole section for subsequent geophysical
logging operations.

On April 10, 2003, the Contractor installed a submersible pump into the 18-inch steel casing to facilitate well
development and geophysical logging. On April 11, 2003, MV Geophysical Services conducted formation
evaluation and production logging operations in the open hole section from 220 to 1,350 feet bls. The formation
evaluation logging suite consisted of the following: 4-arm caliper, natural gamma ray, spontaneous potential (SP),
borehole compensated sonic (BHC), and dual induction/laterolog combination. The production logs included a
flowmeter, fluid resistivity, and temperature conducted under both static and dynamic conditions. In addition, a
borehole video survey was conducted to complement the geophysical log data. A composite of the geophysical log
traces is provided for your review (Attachment No.1).

During the next report period, the Contractor will begin to ream a nominal 17-inch borehole to the proposed casing
setting depth. Once completion, MV Geophysical will conduct a 4-arm caliper and natural gamma ray log on the
reamed borehole. The Contractor will then install the 10-inch-diameter steel production casing (ASTM A53, Grade
B, 0.365-inch wall thickness) with the annulus grouted back to surface using ASTM Type Il neat cement.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments: Lithologic Log — 0 to 1,350 feet bls
Geophysical Logs — 220 to 1,350 feet bls (Attachment No.1 — provided below)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
April 21, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.6 — April 14, 2003 through April 18, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the sixth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The sixth week of drilling and construction of the test/monitor well began on April 14, 2003. During the report
period, the Contractor began to ream a nominal 17-inch borehole to the proposed casing setting depth of 1,170 feet
below land surface (bls) via reverse-air method. At the end of the report period, the Contractor reamed the nominal
10-inch pilot-hole to a depth of 975 feet bls.

During the next report period, the Contractor will continue to ream a nominal 17-inch borehole to the proposed
casing setting depth of 1,170 feet bls. Once completion, MV Geophysical will conduct a 4-arm caliper and natural
gamma ray log on the reamed borehole. The Contractor will then install the 10-inch-diameter steel production
casing (ASTM A53, Grade B, 0.365-inch wall thickness) with the annulus grouted back to surface using ASTM
Type Il neat cement. Initially, cement levels will be determined using temperature logs then verified by physically
hard tagging the cement.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando



FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
April 28, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.7 — April 21, 2003 through April 25, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the seventh week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The seventh week of drilling and construction of the test/monitor well began on April 21, 2003. During the report
period, the Contractor reamed a nominal 17-inch borehole to the proposed casing setting depth of 1,170 feet below
land surface (bls) via reverse-air method. Upon completion, MV Geophysical conducted a 4-arm caliper and natural
gamma ray log on the reamed borehole (see Attachment No 1). On April 23, the Contractor installed the 10-inch-
diameter steel production casing (ASTM A53, Grade B, 0.365-inch wall thickness) to a depth of 1,170 feet bls. The
Contractor then pressure grouted the annulus using 420 cubic feet of ASTM Type Il neat cement. On April 24,
2003, a cement temperature log was conducted, which indicated the cement level at a depth of 970 feet bls, later
hard tagged at 975 feet bls. That same day, the Contractor installed a second cement lift via the tremie method that
consisted of 500 cubic feet of bentonite-cement (8% bentonite by volume) slurry. MV Geophysical then conducted
a second temperature log, which indicated the cement level at 855 feet bls, which was later hard tagged at the same
depth. A composite of the temperature log traces (run 1 and run 2) are provided for your review (Attachment No.1)

During the next report period, the Contractor will continue to stage grout the 10-inch diameter steel casing to surface
via the tremie method. After each cement stage, cement levels will be determined using a temperature log and
verified via hard tags. If cement operations are completed, the Contractor will begin to set-up to conduct a 50-psi
pressure test on the 10-inch diameter casing.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments Attachment No. 1 (Provided Below)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
May 8, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.8 — April 28, 2003 through May 2, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the eighth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The eighth week of drilling and construction of the test/monitor well began on April 28, 2003. During the report
period, the Contractor continued to cement grout the 10-inch-diameter steel production casing (ASTM A53, Grade
B, 0.365-inch wall thickness) in multiple stages using a combination of 12% bentonite-cement slurry and neat
cement. Cement volumes (ASTM Type 1), slurry type, and resulting cement levels as measured by a temperature
log and physical hard tag after each cement stage are summarized below:

Stage No. Volume Slurry Type Temp Hard Tag
3 116 barrels 12% bentonite-cement slurry 784 feet bls 785 feet bls
4 137 barrels 12% bentonite-cement slurry 576 feet bls 570 feet bls
5 137 barrels 12% bentonite-cement slurry 372 feet bls 375 feet bls
6a 81 barrels 12% bentonite-cement slurry
6b 62 barrels Neat cement 316 feet bls 320 feet bls
7 63 barrels Neat-cement 308 feet bls 310 feet bls

Composites of the temperature log traces (run 1 through 4 and 5 through 7) are provided for your review in
Attachment No.1 and No.2.

During the next report period, the Contractor will continue to cement grout the 10-inch diameter steel casing to
surface via the tremie method. After each cement stage, the cement level will be determined using a temperature log
and verified via hard tags. If cement operations are completed, the Contractor will begin to set-up to conduct a 50-
psi pressure test on the 10-inch diameter casing.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments Attachment No. 1 (Provided Below)
Attachment No. 2 (Provided Below)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
May 12, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.9 — May 5, 2003 through May 9, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the ninth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The ninth week of drilling and construction of the test/monitor well began on May 5, 2003. During the report
period, the Contractor continued to cement grout the 10-inch-diameter steel production casing (ASTM A53, Grade
B, 0.365-inch wall thickness) in multiple stages using Type Il neat cement. Cement volumes (ASTM Type II),
slurry type, and resulting cement levels as measured by a temperature log and physical hard tag after each cement
stage are summarized below:

Stage No. Volume Slurry Type Temp Hard Tag
8 63 barrels Neat cement 310 feet bls 306 feet bls
9 63 barrels Neat cement 300 feet bls 301 feet bls
10 63 barrels Neat cement 270 feet bls 275 feet bls
11 63 barrels Neat-cement 150 feet bls 150 feet bls
12 33 barrels Neat-cement Land Surface

A composite of the temperature log traces (run 8 through 11) are provided for your review in Attachment No.1.
After 12 stages, the Contractor successfully cement-grouted the 10-inch diameter steel casing to surface

During the next report period, the Contractor will set-up and conduct a 100-psi pressure test on the 10-inch diameter
casing. The Contractor will then drill-out the cement plug at the base of the 10-inch diameter casing and remove the
temporary back-fill material (3/8-inch diameter crushed limestone) from 1,170 to 1,350 feet below land surface
(bls). Upon removal of the back-fill material, the Contractor will resume pilot-hole drilling via reverse-air rotary
method.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments Attachment No. 1 (Provided Below)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

May 19, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.10 — May 12, 2003 through May 16, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the tenth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The tenth week of drilling and construction of the test/monitor well began on May 12, 2003. During the report
period, the Contractor conducted and successfully completed a 100-psi pressure test on the 10-inch-diameter steel
production casing (ASTM A53, Grade B, 0.365-inch wall thickness). During the 60-minute test, pressure inside the
casing dropped 2.0 psi (2%), which are within the test limits of +/- 5%. The results of the pressure test are attached
for your review (Attachment No.1). The Contractor then drilled-out the cement plug at the base of the 10-inch
diameter casing and removed the temporary back-fill material (3/8-inch diameter crushed limestone) from 1,170 to
1,350 feet below land surface (bls). Upon removal of the back-fill material, the Contractor resumed pilot-hole
drilling via reverse-air rotary method to 1,370 feet bls.

During the next report period, the Contractor will continue to drill a nominal 8-inch diameter pilot-hole via reverse-
air rotary method from 1,370 feet bls to anticipated depth of 2,200 feet bls.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments Attachment No. 1 (Provided Below)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

OSF-60 -- Reedy Creek Casing Pressure Test Field Notes - 13 May 2003

09:40 am

Weather:

Task:

09:54 am

09:56 am

10:56 am

11:10 am

Simon Sunderland (SFWMD) arrives on site at Reedy Creek. Diversified Drilling
Corporation set up and ready to run 100-psi casing pressure test. Collected pressure
gauge calibration sheet and verified model number on pressure gauge matched serial
number on calibration sheet.

Partly cloudy, moderate breeze, temp. ~75 °F.

Oversee a pressure test of the 10-inch diameter steel casing in Reedy Creek well to
determine its structural integrity.

Diversified pressures casing to 120 psi. Bleed off excess pressure to 100psi.
Started test.
Ended test. Casing lost 2 psi over 60 minutes. Casing passes pressure test.

Simon Sunderland (SFWMD) off site.

Reedy Creek Casing Pressure Test Results

Elapsed Time Pressure Pressure Change

(minutes) (psi) (psi)
0 100.0 -
5 100.0 0

10 100.0 0
15 100.0 0
20 99.5 -0.5
25 99.5 0
30 99.0 -0.5
35 99.0 0
40 99.0 0
45 98.5 -0.5
50 98.5 0
55 98.5 0
60 98.0 -0.5
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

Reedy Creek Pressure Test Results
13 May 2003

Pressure (psi)

0 5 10 15 20 25 30 35 40 45 50 55 60

Elapsed Time (minutes)
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01

May 27, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.11 — May 19, 2003 through May 23, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the eleventh week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The eleventh week of drilling and construction of the test/monitor well began on May 19, 2003. During the report
period, the Contractor continued to drill the nominal 8-inch diameter pilot-hole via reverse-air rotary method from
1,370 feet to 1,650 feet below land surface (bls). Lithologic descriptions of the well cuttings are provided for your
review (see Attachment No.1).

During the next report period, the Contractor will continue to drill a nominal 8-inch diameter pilot-hole via reverse-
air rotary method from 1,650 feet bls to anticipated depth of 2,200 feet bls.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments Attachment No.1 (Lithologic Descriptions)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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CON 24-01

June 2, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.12 — May 26, 2003 through May 30, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the twelfth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The twelfth week of drilling and construction of the test/monitor well began on May 26, 2003. During this report
period, the Contractor halted drilling operations due to mechanical problems with the rotary table. As result, no
additional pilot hole was drilled below the previous depth of 1,650 feet below land surface (bls).

During the latter part of the next report period, the Contractor will resume drilling operations and continue to drill a
nominal 8-inch diameter pilot-hole via reverse-air rotary method from 1,650 feet bls to anticipated depth of 2,200
feet bls.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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CON 24-01

June 9, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.13 — June 2, 2003 through June 6, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the thirteenth week of construction on the lower Floridan aquifer test/monitor well identified
as ORF-60 and those activities anticipated for the next report period.

The thirteenth week of drilling and construction of the test/monitor well began on June 2, 2003. During this report
period, the Contractor fixed the mechanical problems with the rotary table and restarted drilling operations. On June
6, 2003, the Contractor drilled a nominal 8-inch diameter pilot-hole via reverse-air method from 1,650 feet to 1,766
feet below land surface (bls).

During the next report period, the Contractor will continue to drill a nominal 8-inch diameter pilot-hole via reverse-
air rotary method from 1,766 feet bls to an anticipated depth of 2,100 feet bls. If the pilot-hole is completed, the
open-hole section will be developed via reverse air and prepared for geophysical logging operations.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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CON 24-01

June 16, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.14 — June 9, 2003 through June 13, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the fourteenth week of construction on the lower Floridan aquifer test/monitor well identified
as ORF-60 and those activities anticipated for the next report period.

The fourteenth week of drilling and construction of the test/monitor well began on June 9, 2003. During this report
period, the Contractor drilled a nominal 8-inch diameter pilot-hole via reverse-air method from 1,766 feet to a total
depth of 2,100 feet below land surface (bls). Upon completion, the Contractor developed the open-hole section via
reverse-air and prepared it for subsequent geophysical logging operations.

On June 13, 2003, MV Geophysical Services conducted formation evaluation and production logging operations in
the open-hole section from 1,170 to 2,100 feet bls. The formation evaluation logging suite consisted of the
following: 4-arm caliper, natural gamma ray, spontaneous potential (SP), borehole compensated sonic (BHC), and
dual induction/laterolog combination. The production logs included a flowmeter, fluid resistivity, and temperature
conducted under both static and dynamic conditions. In addition, a borehole video survey was conducted to
complement the geophysical log data. A composite of the geophysical log traces is provided for your review
(Attachment No.1).

During the next report period, the Contractor will begin to conduct packer testing operations. Based on lithologic
and geophysical log data, the first packer test interval selected is between 1,935 and 1,975 bls. An additional packer
test will be conducted later that week within the middle portion of the open-hole section.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01

June 30, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.15 — June 16, 2003 through June 20, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the fifteenth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The fifteenth week of drilling and construction of the test/monitor well began on June 16, 2003. During this report
period, the Contractor configured and set a dual packer assembly, which isolated an interval (flow zone) from 1,930
feet to 1,970 feet below land surface (bls). The dual packer assembly consisted of two 6.4-inch diameter inflatable
packers (Baski) separated by a various lengths of perforated pipe. The packer assembly was connected to non-
perforated drill pipe that extended back to land surface. The Contractor then installed a 5-hp submersible pump to
begin testing operations. The pressure transducer readings from the isolated section and water quality parameters
(temperature, pH, and specific conductance) of the purged formation water were monitored for stability. These
parameters were used to determine isolation of the test interval.

The drawdown and recovery phases were completed successfully on June 19, 2003. The calculated specific capacity
indicated moderate to good production, yielding 58.7 gallons per minute per foot of drawdown (gpm/ft/Dd). The
specific capacity (SC) was calculated using the following method:

SC= Q/Dd = 135gpm/ (19.32 ft — 17.02 ft) = 58.7 gpm/ft /Dd

Q= pump rate in gallons per minute as measure by an in-line flowmeter,

Dd = aquifer head loss in feet (total head loss — pipe friction loss (0.96 ft/100 feet for 4-inch (ID) pipe which
extended to 1,710 feet bls and 0.31 ft/100 feet for 200 feet of 5-inch (ID) pipe). Pumping rate during the
drawdown phase was 135 gpm. Friction loss coefficient determined from Appendix 17.A. Ground Water
and Wells, 1989.

The productive nature of this interval enabled it to recover to background levels within the first minute after
pumping stopped. The quick rise in water levels within the stand-pipe after pumping stopped induced a pressure
wave within the water column. The response to this pressure wave is shown in the enclosed time series plot labeled
ORF60-PT1R. In addition, a transmissivity value was not determined using curve-matching techniques because
these types of tests generally violate the basic assumptions of the various analytical solutions such as partial
penetration, friction loss in small pipe, and short pumping period. An estimated transmissivity can be determined
by multiplying the specific capacity by 2000 (Driscoll, 1989) (58.7 * 2000) = 117,400 gpd/ft.

Near the end of the drawdown phase of packer test no. 1, composite water samples were taken from the discharge

point and submitted to the Orange County’s Water Quality Laboratory for major cation/anion/TDS analysis. The
water quality results are not yet available but will be submitted to the Department upon completion.
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During the next report period, the Contractor will re-configure the dual packer assembly and conduct a second
packer test between 1,510 and 1,530 feet bls. Once completed, the Contractor will begin back-plugging operations
of the pilot-hole to an anticipated depth of 1,280 feet bls.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments:

Distribution:

Packer Test No.1 Recovery Time Series Plot
Lithologic Descriptions (0 to 2,100 feet bls)

Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services

Carlos Zubiria, Reedy Creek Energy Services

Chris Sweazy, SFWMD/Orlando

Paul Petrey, Diversified Drilling Corp.
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Attachment No.1 Time Series Plot o f Residual Drawdown — Packer Test No.1 (1,930 to 1,970 feet bls)
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

CON 24-01
July 2, 2003
Dear Interested Parties:

SUBJECT: Weekly Summary Report No.16 — June 23, 2003 through June 27, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the sixteenth week of construction on the lower Floridan aquifer test/monitor well identified as
ORF-60 and those activities anticipated for the next report period.

The sixteenth week of drilling and construction of the test/monitor well began on June 23, 2003. During this report
period, the Contractor configured and set a dual packer assembly, which isolated an interval within a low permeable
unit from 1,510 feet to 1,540 feet below land surface (bls). The dual packer assembly consisted of two 6.4-inch
diameter inflatable packers (Baski) separated by a various lengths of perforated pipe. The packer assembly was
connected to non-perforated drill pipe that extended back to land surface. The Contractor then installed a 5-hp
submersible pump to begin testing operations. The pressure transducer readings from the isolated section and water
quality parameters (temperature, pH, and specific conductance) of the purged formation water were monitored for
stability. These parameters were used to determine isolation of the test interval.

The drawdown and recovery phases were completed successfully on June 25, 2003. The calculated specific capacity
indicated low production, yielding 1.5 gallons per minute per foot of drawdown (gpm/ft/Dd). The specific capacity
(SC) was calculated using the following method:

SC= Q/Dd=72gpm/ (51.71 ft — 4.51 ft) = 1.5 gpm/ft /Dd

= pump rate in gallons per minute as measure by an in-line flowmeter,

d=  aquifer head loss in feet (total head loss — pipe friction loss (0.33 ft/100 feet for 4-inch (ID) pipe which
extended to 1,300 feet bls and 0.11 ft/100 feet for 200 feet of 5-inch (ID) pipe). Pumping rate during the
drawdown phase was 72 gpm. Friction loss coefficient determined from Appendix 17.A. Ground Water
and Wells, 1989.

Q
D

A time series labeled ORF60-PT2R is enclosed for your review. A transmissivity value was not determined using
curve-matching techniques because these types of tests generally violate the basic assumptions of the various
analytical solutions such as partial penetration, friction loss in small pipe, and short pumping period. An estimated
transmissivity, however can be determined by multiplying the specific capacity by 2000 (Driscoll, 1989) (1.5 *
2000) = 3000 gpd/ft). The low specific capacity and estimated transmissivity indicates the confining nature of this
unit.

Near the end of the drawdown phase of packer test no. 2, composite water samples were taken from the discharge

point and submitted to the Orange County’s Water Quality Laboratory for major cation/anion/TDS analysis. The
water quality results are not yet available but will be submitted to the Department upon completion.
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FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

During the next report period, the Contractor will begin back-plugging operations of the pilot-hole to an anticipated
depth of 1,280 feet bls.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachments: Packer Test No.2 Recovery Time Series Plot

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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Attachment No.1 Time Series Plot o f Residual Drawdown — Packer Test No.2 (1,510 to 1,540 feet bls)
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CON 24-01

July 7, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.17 — June 30, 2003 through July 4, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the seventeenth week of construction on the lower Floridan aquifer test/monitor well identified
as ORF-60 and those activities anticipated for the next report period.

The seventeenth week of drilling and construction of the test/monitor well began on June 30, 2003. During this
report period, the Contractor began back-plugging operations. The Contactor configured the drill pipe and began
back-plugging operations. At the end of the report period, the Contractor back-plugged the nominal 8-inch diameter
borehole to an elevation of 1,380 feet below land surface.

During the next report period, the Contractor will continue back-plugging operations of the pilot-hole to an
anticipated depth of 1,280 feet bls. Upon completion, the Contractor will begin demobilization and construction of
the wellhead and concrete pad.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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CON 24-01

July 14, 2003

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.18 — July 7, 2003 through July 11, 2003
Reedy Creek Energy Services, Lower Floridan Aquifer Test/Monitor Well
South Florida Water Management District Well Construction Permit Number
SF022403A

The purpose of this letter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the eighteenth week of construction on the lower Floridan aquifer test/monitor well identified
as ORF-60 and those activities anticipated for the next report period.

The eighteenth week of drilling and construction of the test/monitor well began on July 7, 2003. During this report
period, the Contractor completed back-plugging operations of the nominal 8-inch diameter borehole to an elevation
of 1,280 feet below land surface (bls).

Attached for your review are the water quality results of water samples obtained during the two packer test
completed below 1,500 feet bls

During the next report period, the Contractor will complete demobilization and construction of the wellhead and
concrete pad. This will be the last weekly summary report submitted to the Department. An engineering report to
be completed by the South Florida Water Management District documenting the construction and testing activities at
this site will be submitted to the Department upon completion.

Sincerely:

Michael W. Bennett, P.G.

Lead Hydrogeologist

Water Supply Department

South Florida Water Management District

Attachment No.1 Water Quality Data (ORF-60)

Distribution: Anil K. Desai, FL Department of Environmental Protection/Orlando
Duane.Watroba, FL Department of Environmental Protection/Orlando
Ted Mckim, Reedy Creek Energy Services
Carlos Zubiria, Reedy Creek Energy Services
Chris Sweazy, SFWMD/Orlando
Paul Petrey, Diversified Drilling Corp.
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FAS Investigation — Reedy Creek Improvement District

Hydrogeologic/Engineering Report

Geochemical data from Reedy Creek FAS Test Well (ORF-60, Western Orange County, Florida

Identifer

Na

Depth K Ca Mg Cl ALKA | SO4 | TDS Conduct | Temp | pH | SiO2 | Sample
Interval mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | umhos/cm | centi | S.U | mg/L Date
feet (bls)
ORF-60_SC1 220-715 35 0.7 37 7.4 5.1 116 7.5 134 236 | 23.18 | 7.45 9.8 | 04/01/03
ORF-60_PT1 1930-1970 3.8 0.58 35 8.9 7.2 115 8.6 144 264 | 25.87 | 7.71 10.8 | 06/19/03
ORF-60_PT2 1510-1540 39| 075 34 10 4.9 114 | 222 158 260 | 27.08 | 7.50 | 12.4 | 06/25/03

Attachment No.1 — Water Quality Data from Packer and Specific Capacity Tests
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0ty partian <f 4319 reute Lo Gascination, dnd a each party ¥t any ime taiatested bn abl ar ey af sald emparty Shat avery servica 1o by performed Hareundir shalt be swsject 1o 3l tha taems and conditiont of the Uniform Demaatic Siight BALaF Ladieg sAt forth (1} in Ofchal,

Sauthem, Western and Jiinely Froight Clarifizations I eMort on the dute keraof, if this is & ol ar o rilwatar shipment, or {2) In tha appiicable matos camrier classitication ar tarkt 1F this {5 ¥ earrler Shipment.
Thippar hanaby cantities that he (1 Famiaq with alt tna terms sonf zoaditions of tha sadd bl of Lading, fnzluding the s on the Back tharest, 1l forth In the cliniiKcation or tad# which grvamd the tansportation of
ta by Wha shippae and acoepied for RAlmaell and RIS a55lany.

this shlpmant, and the sald perms smd condiolent am hasedy agroas

withaut recourse on the consignar, the cansigrior shall skga the following statament:

SIGNATURE OF CONSIG

write o7 stamp hese, “To be Prepaid "

Subact ta Section 7 of Conditions of apnlicable bill of lading, if this shipmenk is to ba delivered o the consignee CARRIER FREIGHT
The carizr srall not muke defivery of this shipmant without payment of freight and all other lawfui charges. Prepald O
AGENT PER {Driver's Signature} Collest O
7 T
RECEIVED T apply in payment of the chargs | AGEHY DR CASHIER CHARGES AJVANCED
on the property dascrlbed hareoa,
$ [Fha signature hare acknowledgas only the amount prepald.) $




Paragon [ndustries, Inc. Cortificate Number 10646 |
20 RIBociA MATERIAL TEST REPORT CostoreorP0 | /576
e Sapuipa, Oklahoma, 74068 | /
< LANT Phone: {918) 2914453
S w7 Fax: (918) 29010818
= ::X Melted and Manufactured in the USA Manufactured by Electric Reslstance
2 Resulls raizie only ko ltams tested. Test report nat to be raproduced without wiitten appioval of Qually Assurance, Woeld (Type E)
" fomer  BARTOW STEEL INC. Product Specifications

. ASME B36.10M-1296

863-869-8520

BARTOW, FL 33831-1789

Al
12027 Heat 0.060 0.640 0012 0.004 0210 0.030 0010 0.000 0.020 0.001 0.040 0.003
Product 0.049 0,631 0.007 0.004 0217 0.037 0.025 0.014 0.049 0.002 0.031 2.001

_ s Heat 0.070 0.650 0.010 0.005 0220 0.030 g.010 0.000 0.040 0.001 0029 0.003
= Product 0.061 0.669 0.007 0.004 0228 0.027 0.014 0,008 0.037 0.002 0.021 0.001
2 11811 Feat 0.070 0.660 0.016 0.005 0210 0.040 0,020 0.018 0.040 0.001 0.034 0.004
@ Product 0.054 0.646 0012 0.604 0224 0.039 0.020 0.011 0.044 0.002 0028 0.002
= ———
2 T/ INSPECTION ,
= i =Ommont THESE MiLL TEST REPORTS APPLY TO

drostatic Test PSI 1 @ 5 50cs | pER CUSTOMER REQUEST. " A096
Z ftening Test YES YOURPO. #
= rasonic weldline (NDT) YES  425DH sarTow sTeeL Rer.# L2 420X
o 1l Longth Visual YES
< Hle NA size
~ g v e certify that the prodict described above has been manufuctured, Sampled, Inspected and tested in accordance te the

7 al Treat Min. Tempetature 1600

degrees \rofaranced specification and ! or order, and is in compliance with all requirements.

QA Department

MTR.

01/63



P.017/020 F-089

T-228

863-869-8520

FROM-Bartow Steel

APR-22-2003 01:31PM

:

PLANT
Higway 117
5 Miles East of
Sapulpa, 0K

" Customer

10495
BLK 1906

Certificate Number
Customer PO

Paragon Industries, inc.
Rt.3 Box 3131A

Sapulpa, Oklahoma, 74066
Phone: {918) 291-4459
Fax: {918) 291-0918

Meited and Manufactured in the USA

MATERIAL TEST REPORT

Manufactured by Electric Resistance

Resulis relate only o flems tested. Test report notfo be reproduced without written approval of Quaity Assurance. Weld (Type E)
BARTOW STEEL, (NC. | Product ]i Specifications

5015 S. FLORIDA AVE. SUITE 201 i 10.75 x 365 40.52% AS3B/SAS3B ) ASTM A53-99B
LAKELAND, FL 33813- | ASME B36.10M-1936

Temperature

Heat Number | Steel Order Yield Strength | Tensile Strength Elongation % in 2 Test Type Test Condition Gauge Width
No. Psi Psi inches Orientation/Tensile
- 3’6 62650 72190 34.1% Strip/Transvesse/Body | As Rolled 15
576 55920 66830 41.0% Strip/Transverse/Body  : As Rolled 15
3576 o 56160 86520 36.5% Stip/Transverse/Body . As Ralled 15
66730 40.9% Stip/Transverse/Bady | As Rolled 15
8% 36.8% Strip/Transverse/Body IE As Rolled i 1.5 o
Heat Number | Mili Control C MN P ' S O Si Cr Ni | Mo Al ' Ca
812 Heat 0.060 70,680 o0tz 0003 0210 0.040 0.010 6000 | 0034 0004
- Product 0.054 0.640 0.009 0.003 0.227 0.030 0.008 0.007 0033 000
T 22623 Heat @ 0070 0690 | 0010 0.005 0.220 0.030 0010 0000 0029 | 0003
[ Product 0.061 0.669 0.007 0004 0.228 0027 0.014 0.008 0021 | o001
22236 Heat 0.060 4650 | 0010 0005 0210 | 0.040 0.020 0010 0040 | o004
Product 0049 | 0632 0.007 0.004 0216 | 0036 0.025 0014 003t I 0001
T 2424 * Heat 0.070 0.650 0.009 0.006 0210 0.040 0.010 0010 | 0030 0003
Product 0.066 0.662 000s | 0006 0232 0.031 0013 0.008 0.027 _: 0002
| 22425 Heat 0.060 0640 | 0013 0.004 0210 0.040 0.010 0000 | 0043 | 0003
! Product | 0055 | 0642 0013 |, 0005 | 0221 0.037 0020 | 001 0027 | 0001
'TEST/INSPECTION | | Comment )
Hydrostatic TestPSI 1430 @5 secs THESE MILL TEST REPORTS APPLY TO
i Flattening Test YES vour P04 20 TR L
Ultrasonic weldline (NDT} YES A25DH SARTOW STEEL REF # /
! Full Length Yisual YES -LL‘i';-‘-'Qé-
| Ralklionah Ok A SI28 [We certify that the product described above has been manufuctured, Sampled, inspectod and tested in accardance 1o the
[ Heat Treat Min. e o _deg'ees ’ yreferenced specification and / or order, and is in compliance with all requirements. QA Department

o .ll'i"l:l

BT



Paragon Industries, inc. Certificate Number 11029

AN Rt3 Box 331A
N s A MATERIAL TEST REPORT Customer PO BLIC 1916
2 PLANT Phone: {918) 201-4459
o gway 117 Fax: (918} 2910918
= laEantox Meited and Manufactured in the USA : Manufachired by Electric Resistance
§ i Results refate only o fleus lested. Tes! report Aot o be reproduced without witten approval of Quality Assurance. Weld (Type E)
i - BARTOW STEEL INC. Froduct | Specifications
5 BARTOW, FL 33831-1789 ASME BI0.10M-1356
at Number | Steet Order I Ylelcl Slmng!h Tenslle Strength Elongation % ini Test Type ='I'_(es;t Condition Gauge Width
- No. Psi Psi ) inches Orientation/Tensile
Eoupia | e | T seo | eeso | 382% | StpTransverse/Body | As Rolled 15
2 o6 | me | ™ ss160 66520 36.5% | Stip/Transverse/Body As Rolled 15
g—ﬁiﬁ"_— 36 | [~ se2a0 66730 40.9% : ‘Smprransverse(B{)d!_ T hsRoled | _: 15
i 59460 67830 40.3% | Sip/Transverse/Body As Rolled 15
T 59990 69110 39.7% smp{rmnsuemraody T 77 AsRolied | 15
athumber | MilCowol ¢ MN | P 5 Si | Cr | Ni ' Mo | Ca
vis13 |7 meat | oo . o0 | 0010 | 0004 | 026 | 003 I 0010 | 0800 | 000 0801 _ 0039 i 0003
| Podut | 00 | 060 . 0007 | 0004 ome oo ¢ oni2 1 o9 | oo | o2 . 0031 o0gol
2796 hea | 00® | 060 | 0010 | 0065 | 020 | oo | o020 | oo | 005 | 0001 Co0a0 ] oo
I ”E"’l"‘i i ‘?_0“9_ Lo 06w I 0007 | 0004 | 0216 P 00% 0025 oo | 0o i 0o . 0031 ;_..00‘“_
. 2 .h“_"f‘,__._i...-_“_-q_?_‘?... | 0650 | 0009 | 0006 | 020 . 0040 _0‘"0_ _L__O;D_m_._[_?-_ﬁ??_. _} 0001 b0 o 0003
8 _ . _._.i  Prode | 0-066‘.__.__!__9:??’_2 94005 o L 9E 1 B Lo omy | o008 | 0025 | 0002 i 2097 | 800
< 71811 Heat | 000 | 0660 | 006 | 0405 0210 | 0040 0020 ; 0010 | 004 o GO0E 4 6034 0004
= ] Produwt i 0054 ! 0646 | 0012 | 0004 | 024 - 003 0020 i 0011 | 004 0002 . 0028 _0.002
? 2426 | Heal | 0060 | 0660 . 0010 0005 | 0220 | 003 . 00i0 | 0000 | 00 0001 | 0038 0004
2 T Tprodwt 00 0549 | 0005 | 0004 | 0231 | oo . oez | ooos | G0y omor | 0033 | 0adl
STIINSPECTION | _; Comment N
& ydrostatic Test PSI 1430 @Ssecs
% attening Test YES : THESE MILL TEST REPQRTS APPLY To
 ltrasonic weldline (NDT) YES  125DH: YOURPO.¥ __2075(, ‘
% ull Length Vie‘:ual YES : BARTOW STEEL REF # :" Eﬁ 2 : 3
<+ Uil Length Drift N/A size t— - =mr=te 2 R e
5! . |We certify that the product described above has been manufuctured Sampled Inspected and fested in accordance to the
& eat Treat Min. Temperature 1600 ) degrees [referenced specification and / or order, and is in compiiance with all requirements. QA Department

> MTR. ' 02103



F-088

P.018/020

T-228

01 :32PM FROM-Bartow Steel

APR-22-2003

d A 3 8 M(A)

B0 YT A S A

HYUNDAI PIPE CO.,LTD.

d oH M W oW, ol X,
CERTIFicATEND ~ ©  EIRDRZ2 page ‘- 1 . s2A-BE: RANEA 2P YXE 2654 % EAR 0BT
g% y MEADIOFFICE : § 265, YUMPO-DONG. BUKXL, ULSAN . KOREA
fufede ” mnam weew —  MILL INSPECTION CERTIFICATE  "BifA Miibesiis
CONTRACT (P/O) NO * '
2. ERw. STEEL PIE
;omugnm -B. W, % & 5 PHEANFLAMBREAAN BF FAE TIAY TTCEHE-TAE
g ¥ SEOLL OFRICE - # 77, MUGYD-DONG, JOONG-KL. SEQUL. KOREA
SPECIFIGATION ASTM 53 GR.B CUSTOMER it i ey
[TTTEL I T GGOOD
3= sonn A =[x =]=]=[=12] £ 4 = EE RN & 8 2 Ei% |§z=Am
) % =~ 2 =2 = 6|7 uls ol: i34 O:JATWTW Nagp TENSHLE TEST = CHEMICAL COMPCSITION fMpACT
YPE DIENSION wyoro- Bl | [oF o : s
oF o mx® mMxy o T —— snncﬁ;'@g* CARRIT L il PPV 5 I Loms
2IPE {OUTDHA, x THICK, x LENGTH) TITY vest |32l | |&|fS "'ma," oiP FHE ) (Csi M| P |5 lculniciimo]|vinn| A ceqis}a-r_
END o|Z] il ezt HEAT NO, STHE = i+ Eiag
nia | || Z[eislBgjal e rest) HGTH Ba i B[y
s 1PCs) *xa) b Eé E Zlz gE COAT o] 215 AL 2| o
1|22 73 +4 %&dsgég;igégggﬁgg Hv s e TP xs00 | x 1000 * 100 x 1000 |ming| o
B X 32 2L o1 11733 66k l6 6 6 har | 326 (08 (.43 hoitm]uz]sli]2lige fr
i( 219. 1um x 8. 18w x 6.401M ) B0 4540 300 jeom) |
POTST6 M0 {509 |53.23% L 181 |TT|18{711]2:i10r Tr
| 8400 2400 g5
vBE IB' x 307 x42.000° 7 £1.945 166|G|G|G| G G Tl M6 |08 237 | A7(LITB|I1T|RB 1|22 [r
{ 215. 1ma x 8.18m x 12.80M ) 260 20 4400y
1.2 |RT |S1.AM A8[(1 D[ 1500:1(2]1]r fir
£TA0 H93N {280
¥l | sl {473 (0. B 7 L|m™ivoi{z|the fr
: 5700 00 [r1od
VBE B 3" x 500" x42.000° & .19 21ul6l6/6 |¢ 6 Mg | 2.4 |00 |3am| pe|1|7lk|7]1|2]18r ke
X 219, lm X12.0m x 12.800H4 ) 3000 46100 F1X0 [r54m
i 0355 | 30.9 |47.7 |02 || N6 11 (77291 {L]1]r [ir
; Mo00 5780071400 ||
VBE NB:JD' x .35 x21.000 12 46.318 1T1G|G|G{ 164 G pa2szs 31.0 |45.1 (4T R3OS (2|T5 1600 1:2:1%r e
Hé THESE MILL TEST REPORTS APPLY TO
- YOURPO. ¥ _ 2T (4
} _ pemrowstemrrers 09203
(5] Tyoe ol pie Sad 55 [ 21 NB . Nominal Bore 8112, GO Qubsice Dameter  [7_3] Lt T M _mm. ) - Inch) [* gjuea ému Meler, F Tear 1" Ingy)
=@ X B Black v vamish “9-(-& P G {= 56 : Goca visual & Dimension Tes, %22 & #l5 04 (F7] Flanening or Berding Tess 2 £ SHAIY
. o IE G: Gawvanized A Removal Varrisy BE . Berel End 8] wed Duesiy Test Rup muay [5 5] Moncestructive Test wla 324 ( ¥ [Z70) orir Tess D521y
o (o] =2 Repien ?: gg&:ﬁm) : Ig?;mgg:pliﬂg @ﬂnmj Test UM @ Cnnh Tesl 22418 @ RﬂmFla'x:mgTes( Ay
= - €@ Coaar Coating BL : Se# End Houl Treatrent 252 [%15} B. Pace Metal 2155 (£l W welgPan 2=
A Asphahl Caafing Eﬁ:gm ir:‘:l [537) H : HeallLadielAnarysis 2 @5 A1 PiPicducl daatysis HEE4
o o '. ' 2 MES D g A g RUes vE o “ Y i =) |
1 WE CERTIFY THAT THE DESCRIBED MATERIAL HAS HEREIN BEEN L ]
SURVEYOR ! ACCEPTED IN AGCORDANCE WITH THE PRESCRIBED SPECIFICATION AND ORDEA. | QUALITY ASSURANCE TEAM GENERAL MGH.
PS80 -631- 0. OLT (350 - 2BUM

/\ HYUNDAI PIPE CO_, LTD.

(4



089

F

FhicaeRo © BOSIR2 PRGE
Pl s U am 7 2000 BAOLZOD
L3

P.0819/020

d A & 8 M(A)

MILL INSPECTION CERTIFICATE

T-228

HYUNDAI PIPE CO.LTD.

SEAER:FNBAA 2P YLE 2650 K RER-BAT
HEAD OFFICE : # 265, YUMPO-DONG, BUK-HL, ULSAN  KOREA

AN

{LULSAMPLANT) TEL280-0114 FAX-{0SZ)287-8916
TUGHORIPE € S3776

863-869-8520

Gt B
%M%IW ;: E.R.W. STEFL PIPE s = CHEMEA MBS A BF 2RE TTHN DR -EDD
SPECIFiCATION _ © ASTM A53 GR.B CLISTOMER ' mmrme::;&;ug&?om. m::“:(fjus-jg;m KOREA
LITTITETLL GGOOD ;
o8 N P N I 2T o B A R P R R P RIS - T W A
:JI:E % aan;ens:ﬂorg ol CUANE e gﬂgg E‘ﬁ'@" 2 qu% SEk R PRI S i A ﬂlé _ gggg
;F’g [QUTHIA. x THICK. x LENGTH) TEST g?gdjﬁ'@ E ];j':: ,::-, HEAT NO. fg‘;&. ammv:sm :g CiS|Mi} P i5|Co|Ni|C:]mMelV|No ng;:?.
pesy| e Ag: ’“EE Eg b Bt L A8 sl 'f'%e K
21 53 a “ps,dséé;z-gg Q%EJS Hy: pot Ve % LY <00 | < 2000 X 100 Loue] =
{ Z13.0m x3.2Tmx 6.401M ) 2430 | 4100 4100
® x .35 x42.000° 26 w183 17Lkfels| s Aoz Y 25 |45 |wan| w2 I
{ 203.0m x 9.27m x 12.80M ) 230 N = 46000 bsin foron | ]
i P 3.3 1456 |73 W) Q6 (2 To 16 dl 1121 fr [r
44500 3900 RTK)
Y8528 .0 |51 (7.8 152! (601|218 Tr
. 144100 B410O BROM
x 2507 x42.000° 8] 46.5[5“117GGG G G R7S204 X0 1.2 |0.037 ii1|er|Big]|1|2i1kr Br
.Dma x 6.%mm x 12808 ) 166 £E06 HTion Fiion
2504 N5 1467 man 61| B3[B{1[2;10 Ir
‘; 4300 odon Fo6
rota, > sy 560.466 3

il

REMARK

FROM-Bartow Stee|
B

z

07:33PM

7l

E«I‘ Type ol pipe End 2E

-t 2] N3 _ Mommal Beie ¥ 2100 Outside Diame rer

(% Ui g8 M mm | Inc)

Undt 9| (M Meter, F |, Feet, 1 . Inch]

[ 7} Paneaing or Berding Test SR =2 241y
1 E[_)} Ovilt Test SR AR

[573 Heverss Flanening fest M2y ¢4

.-&16 . wei .Dar:gf:‘w’—

APR-22-2003

X <56 ; T sis
- P‘ B T . & 5| G Gooa wisual & Qimersion Tost 500 3 2|53 4}
'lg L G: Gatvarized f ; Removal Vamish Bevel Erd = H] Weld Ducifity Tast 232 &40 Mondesinactive Tost e | #2128 ¢
E - Eramihd 0, Giimg Coatmg : Thread End = - - L
o F | PECratioy  Thrsad Coupting Faang Test ZAM 13 w 12) Crush Teat 248
= € : Cealtar Caating - Sell Ene (73] Heat Trzarment 2 a2t B. Base Mewl 211%
& - Asphall Coating : Bwaging £nd = : g2y P P "
Sl e 17] H - ttmatil aetanzhyras 9@ &4 PProduct Aratyms AFE4
B | 2 HES AdTH gESAES EEHUC
WE CERTIFY THAT THE DESCAHIED MATERIAL HAS HEBEIN BEEN
SURVEYOR I ACCEPTED M ACCORDANGE WiTH THE PRESCRIBED SPECIFICATION AND ORDER.
TRal-n-QUT ’

/" HYUNDAI PIPE CO_ 1 TD.

G L]
T QUALITY ASSURANCE TEAM GENERAL MGA |



F-089

P.004/020

T-228

863-869-8520

FROM-Bar tow Steel

23PM

01

APR-22-2003

THESE MILL TEST REPORTS APPLY TO

YOURPO. #

aarTow stee fer (o420 5

Siat

Gratsrnaia 3400 Valartn Alvins - Buosos Arex - Asgentios

CERTIFICADO DE CALIDAD
QUALITY CERTIFICATE

/

me 1

Techa/Puce IV W 2202
Hojas MY0)
ES Bev. -D1f00

Clienta/Cocconer : SIOERCA CORPORETION
Produces: Calleriai da Aoshp o CONCTYA Loogizmlinel KV,
yrodecr: : Leoglcedinal Xlsceric beslscance Welded Steal Hpe.

Ooden da Compra/archass Doer:

Diésptyos 10,158 n Bxpewx:z 0. M5

_18. 78" oncslds Dismster x B.165 =

TAR-5158

*. Calldad: ARTXAL PSL2
wall Taickeess APIXIZ 3L

0¥, = 61262

PF Faby 44162

MUESTRA ANALISIS QUIMICOS ENSAYOS MECANICOS  PLEGADOS TENACIDAD o
SANPLE CHEMICAL ANALISES MECHAMCAL TEST K81 1 newn TEAT TOUGHNESS REAL SIZE nAMY
TSTE] R LG ENERLAOLRALARS [ Wex | x| B3 i [T rF‘r'ua.‘"ﬂi‘F Voo | TH | G | CH | TWHT*_‘
eor | PoE | wEAT | 100 ] 100 | vax| voon| 100 [ucoaf too f o8 | 1060] 100 § R0O | 1000 Y A000 10000|x!90 [Tews| 75 | v.S jEoon| Rew | Fece f Roat { Lee | ) 2 3 |ag |arsiugs
Stk 2z 3 1 5] 15 L 1] 40 | 150 L] L] 41 lul.l{ 5.4 a.13 BOUT 10 10 lap 1=
[ 8 .0l 42.9 22 WELD:
A L73070R]} 14 | 100 L] 1 ) as 2 H 5 5 2 1 2 3a ] ev.a| ea.7] 6.4 35 [0.75 Ry 72| 100 | maf 1
15 1730738} 15 | 100 1 17{ 32 z z s 5 2 1 2 a5 Jur.9] 8e.2f 2.4 38 J0,.7¢ Body | o1 1%k 5] ar ] oo
1731008 13 308 ] 2 37 b ¥ 1 1 | 4 1 2 1 3 32 sa. 5] 79,5 #2.4 JE }0.7F Body Tl wez] 103} mm (ke ]
asl praozqm ] L4 | 108 L] 1 wy) 3 1 5 4 2 1 3 32]06.7]| 81.1] €3, 40 |¥.77 Ry &8 &0 7| & | 15
iragsmy) 14 | 113 1w L w{ 27 1 1 5 1 2 I z 3 86.3] va.el ca.y 40 0,78 Tody s5] sa] ] #c |
bt 113 0 ] i 1 1 s . 1 X 3 M jes. 7] e2.Y E&.4 3 JO.TH oy ér] w3} 139] 95 (]
107 » a 7| 10 2 2 5 1 1 a 35
08 1t 1 ] 17 2 z 5 3 1 L 3
105 s 3 1T] 13 2 1 5 2 1} 3 33
1 10 1 3] as ] ; 5 b 3 1 F13
108 30 X m| ) 2 1 5 3 3 1 H 1)
101 9 1 ] w 2 1 5 a 1 a M
i Dttt aciones: | Rviars
10t CRAEM V ~ BTITH TEST I/C0L. Prob . Eoasyo T -
TENPERATGRE: 12* F Teouils Tesr Spec. “SATIM AS1 D/ASHE EASIS/ENCE EROLTS
o ARL 5B £IZE= X2/3
o ok ey LOCKTION 0% FEOM TR VELL Tlpo/Typerssrip Spec | ML TIARDANDY MTHADTMC TO
OWIEETAYION: TRARSVARIAL TemaliofSires 1 M2 LAST entTion.
AF1 XAT YELICAPL B PRI orlest . fOT Lancak lon
100 Toansvarsal *OXTEEPCOS: § BRASLTE wh Mac_ Prins
. *“Aespley [rom yew sscerisl
[ - T =
S 1004 2560 ESL - 3 SIC ok Gl CL T e O —
Trac.Thrmicn es Sold
R 106% SID.RAF_NOLE L/8Y Nald Bead Trmatesat. i ]
e YeTA ) @.15% Max. mommA: Az St ED. 43 Mis. 1400°F . = Imos
on Radidogics SOT AMILICANLE oY 2608 . SA
- Ry woapecton




F-089

P.005/26

T-228

B63-869-8520

EROM-Bartow Steel

01:24PM

4PR-22-2003

THESE MiLL TEST

REPORTS APPLY TO

) D

— - YOUH P.O. # Siat 5.4,
Slat F # _&i’- Guﬂema'la,.iﬂm :
‘ (B1B22AXZ) Valentin Akina
: m‘l‘ow STEEL RE v Buenos Ajres, Argentina
Tenaris Group INSPECTION CERTIFICATE 10 0 9 (54 11 4365 9500 tef
(DIN 50049.3.1 - EN 10204 2.1B - SO 10474 3.1B} 080 1 (54} 11 4365 3671 fax
Chente / Customer v PF. Fab Nirnero / Number | Fecha / Date Pag. / Page
SIDERCA CORPORATION G744 671372 1 G/OB2002 01/ 03
Producto £ Product Orden de Compra / Purchase Order ltern  {Referencia del Cliente / Customer Reference
Caflecis de Acero con Costura Longitudinal EAW. BLK-1669
| Lonpitudinal Elactric Aeslstancs Waldod Sieel pipe.
Mopna / Standard Grado { Grade Extremes / Ends
AP X&2-B PSL2/ASTM AS3 B/ASME SA53 BINACE NAO1TS X42 PSL2 BEVELED AT 30" API 5L
Dimensiones / Dwnersions Peso Nominal / Nominal Wewght Largo / Length Superficie Extesna / External Surface Cantidades / Quantites
10,750%x 9,27 wam 50,30 %gim MNOMIMNAL 40 FT BARNIZ 49 Pz 63163 m IOG58 kg
WV4 x 0365 In 40,52 bt 45 Pecs 207228 #t 85221 b
ENSAYOS MECANICOS / MECHANICAL TESTS
Muestra Ensayo de Traccibn Guided Berwi Test]  Dureza / Hardness Posicidn Charpy V
Sample Tensile Test Plegado Guiado |[Tipo / Type: HV10 Location Absorbed Ener Shear Area Shear Area
Lote | Tubo | Colada weld Boudy Cara Raiz Max Min Max 1 2 E) Avg § 2 3 | Avg 1 2 Avy
Lot [ Pipe | Heat UTS | EL | UTS | ¥s | Rato | EL | Face § Root Dif | Bodvmtin | w | 1 | w |
Max nop | 850 0.93 248 Weld Min
Min| son 50.0 a2 8 HAZ Min
hsi L3 ksi hsi Yo kb {#tt |[RIb | &b o % % % % % *
1730980 216 18 22
a8k 2o | w45 278 a4 Body gz | I a7 wo [ wo | oo [ oo |00
26226004 ") 20 196 24
H 9wE -1 612 [, 40 Bady a a3 T4 75 o i 1] 100
. | 17w 3 E] 194 FS
A730G7E 90,6 838 640 0.7 40 ) Body 55 [ 83 wo | w0 | oo
1730738 8 2 24
| 1730738 985 853 B4,1 0,75 L 3 Body 5 ki 72 oa Jiowo { | wo
170748 221 1oz -]
{73074 B9 " %52 541 084 8 Body 7 5 59 =] wy |"wo | 1o | e
2mrowm 290 200 n
RULTNN - a4 85,2 B3 0.73 15 Bady 74 ] 1 81 we P o1og | 1o | oo
e - | A 225 1" 26 s
Aplastamients ¥ ductilidad AP 5L UTS: Ultimate tensile strengih - Limite de rotura Note - Nota:
FLatiening and ductifity tests ¥5: Yield Strength - Limite de fluencia
T V-] Tesl FAE £L: Elangation - Alafgamento Lo = 27)
femperatira / Temperature o*c - Hato: YSAUTS Ralio - Ketacmdn lloerciarotr
Probeta { Specimen | 213 THANSVYERSAL Max: Maximuri - Maximo
Ubwcacidn / tocation an ” FROM WELD Nin: Minimum - Miniso
Ensayo de Traccdn / tensile Test Max Dif: Maximum diterence - Ciferencia méxima
Probeta / Specimen Avg Average - Fromedio
Tipo/Type | STRIP SPECIMEN HAZ: Heal alfacted rong- Zona alectada
Tamalio f Size . 1127
Oriertacion / Orenfation THANSVERSAL

157 Kev G- L2




F-089

P.006/020

I

T-228

863-869-8520

01:24PH FROM-Bartow Steel

APR-22-2003

Siat

Tenaris Group

&

INSPECTION CERTIFICATE

(0IN 50045.3.18 - EN 10204 3.1B - 150 10474 3.1B)

SiarSA
Guatemala 3800
(B1822AX2) Valentin Alina
Buenas ATres, Argentina
{54 11 4365 9500 tel

(543 11 4365 9671 fax

Chente / Customer ov PF_Fab | Miumero / Number  {Fecha / Date Pag./Page
SIDERCA COAPORATION 6714/4 6712 GIO812002 02/ 03
Producto / Preduc Orden de Compra / Purchase Qrder Itern  |Referencia del Cliente 7 Customer Reference
Canterls de Acans con Costura Lotgiiudinal ERW. BLK-1669
| Longyitudinal Electric Aesistanca Welded Steel plpe.
Norma / Standard Grado / Grade Extremos f Ends
F AP1 X42-B PSL2/ASTM AS3 B/ASME SAS3 B/NACE MR0175 X42 P5L2 BEVELED AT 30" AP1 5L
Cimensiones / Dimersions Peso Nominal 7 Nominal Yeight Largo / Length Superficie Externa / Extemal Swiface Cantidades / Quantities
10,7507 927 mm 60,30 kgim MNOMINAL 40 FT BARNIZ 9 Pz 631,63 m 38656 kg
1038 x 0365 in 4052 WA 49 Pes 207228 f 05221 W
ANALISIS QUIMICOS DE PRODUCTO / PRODUCT CHEMICAL ANALYSES
Muestra % ¥
Sample C wmn}) P 5 Si Al | Cr N | Mo Cu|l Sni N} T | Co 8 Ca | €im1 | Elm2 | Elm3 | Ceql | Ceq2| Pom [ Suml|SumZ|Sum3] R1 | R2 | &3
Tubo Colada x x % x x x X A X £ x X x b x x x X X x X x % X X x
Pipe Heat 106 { w0 | 1000 | won | o100 | roop | 100 | 00 [ 1w0oe | e | w | 1o |omone | 1000 | o0 | 10000 | roooo oo | owo ) oo | 1o | 1o ] oo
Max 22 120 % 5 0 ap 15 ] 40 a 15
Min
1 1730380 15 1 10 2 | w7 24 2 z 5 5 [ 5 [ 2 ' a 20 24 5
I8 2BIZETIA 5 01 "w 1 19 2 2 1 5 4 ) 2 a 2 i 3 27 k] 4
20 0978 15 5t 12 2 1w 29 2 2 5 4 ) 1 1 2 1 a 27 35 4
138 (130736 i6 100 15 L U ] 2 1 5 K 2 2 2 ' 1 a4 25 k"] 4
145 (TIOFAB 18 108 9 z | 57 35 2 | 2 5 5§ 2 8 1 F t a 2 b3 5 4
e | s 16 0o 14 3 18 24 2 A 5 s ' 2 i 1 t 3 26 M 4 b
11767 | 1730738 e | o1 | a2 2 |1 | 28 2 ' s 5 | 2 1 [ 1 33 EH :
679 | 170748° w | w7 § 10 1] 15 78 2 2 5 1 e 1 1 35 s 2
yomdso, | 4730070 15 108 | 10 1 18 28 2 1 5 3 L 4 1 [ ] 3
‘lm 170060 14 t03 10 2 | 9r 28 z 2 5 s § 1 2 43 s
Marjes | zezees 5 | 02 | z |5 | @ 2 ! 5 | z ' 1 7 4
412m IOOZEIAT 14 103 17 1 21 38 2 \ 5 ] 2 H 1 ‘e kx| 4
LA
Hotas /Notes. ' Elm: Elemento/ Element Ceq Cabano equivakente - Equivalent Camaon Sum: Suma - Sum R Rato
*Comasponda 2 mMuokira en Materia Prma, “Samples from raw material.
Ehnt = ] [Elmz = [ETm3 ]
Ceqly= C+MiG+{Cr+Mo+ V)i5+{NitCu)/15 _ ] [CeaZ= fFem = 7
Ul <NBAWVTs 7 [Simz = e ey NN 1
i e il [ : S I i ]

R
") Hew O LR




F-089

P.007/020

i

T-228

863-869-8520

FROM-Bartow Steel

APR-22-2003 01:25PM

Siat

INSPECTION CERTIFICATE

Siat S.A

Guatemala 3900
(B1822A%Z) valentin Alsina
Buenos ATes, Argentina

5L-210 SIAT @ MMAYY 10,750 03657 40.52 LbvFt AP1 X42 PSL2/API B PSL2/ASTM AS3 B/ASME SAS3 BUINACE MRO17S. E. TESTED 2560 PSL
IND. ARGENTINA N°- NN LENGTH: {Fi): LL. PFAT: 6714-4. PO BLK-166%. N° HEAT. .-

Tenaris Group (S4) 11 4365 9500 el
(DIN 50049.3.1B - EN 10204 3.1B - 150 10474 2.18) (54) 114365 9671 fax
Chente | Cuslomer ov PF.fab Nimero / Number  |Fecha / Date Pag. / Page
SIDERCA CORPORATION " §714/4 671372 1 608/2002 03/ 03
Producto J Product Orden de Camgra | HPuschase Order ltem  |Referencia de] Chente / Customer Reference
Cafievta de Acero con Costura Longitudinal ERW. BLK-1669
iudinal Electric Resistance Welkded Sieel pipe.
Nowna { Standard {Grado { Grade Extremos / Ends
AP1 X42-B PSLZ/ASTM AS3 B/ASME SAS3 BINACE MACTTS X4z Pslz BEVELED AT 20" API5SL
Dimensiones / Dimensions Peso Nominal / Nominal Weight Larga / Lenglh Superficie Externa | Exdernal Surface Canfidades / Quantities
10,750"x 9,27 mm 60,30 kg/m HOMINAL 40 FT BARNIZ 49 Pz 63163 m 3065 kg
1034 x 0365 in 4052 b 49 Pcs 207226 R gs221 b
Marcacin / Marking
@ = Monograma / Monogram API NN = Nimero de tubo / pipe number LL = Largo | Length PP = Peso /Weight  MM/YY = Mes / Afia - Month / Year HH = Colada / Heal
Estarcido (tubo) / Stenciling (pipe)

fommm / Remarks

VISUAL AND DIMENSIONAL CONTROL 100%

HYDROSTATIG TEST ; 2560 PSI - 5 SEC. )
WELD ULTRASONIC INSPECTION: REFERENCE STD. /8" DRILLED
HOLE.

‘STD-APY 5L ED. 42 JULY 2000
(ASTM AS3.ED. 1998
"ASME, SAS3. ED. 2001
{NACE MR 0175. EDY999

Length: max. 42.97 Ft.
min, 41.01 Ft,

Por l: ptua'lla oerhﬂmm que el material aqui descripto ha sido fabricado
de acirdo ¢ mn s mnnas y especificaciones solicitadas en vuestra orden
by m‘lﬂaﬂm Yo cormespondienles requerimientos

We hereby cedified that the material herein descabed has been manuTactured
in accordance with the standards and specifizations required in your order and
satisfies the corresponding requirements

Este cartificado se emile medinle un sistema computarizadoe y ea vilido
con !mh M’ﬁm £n el certificado original el logo SIAT-TENARIS (verde)
enhparte superior y como fondo de [a heja. En caso que el
posé:alda"a'dt'ague una copia del mismo, deberd garantizar la conlormidad
consl oriiral, haciéndose responsalie por cualquler usa ileal o indebido.

This cerfificale is isswed by a compitarized syslem and it is valid with the
lelectronle signalure. On the odglnal the SIAT-TENARIS green coloured trade
mark 3 stamped on the upper part and as background of the page. In case the
owner of the certificate released a copy, he must attest ils conformity to 1he

orlginal, aking upnn himsell Ihe responsibity for any unlawful or not alicwed use.

Cuakquler nlteradén ¥/ o falsificacidn estard sujela a fa ley,
S| nacesita asegurar ta aulenticidad de este certificado, contactarse con
Siat SIA., e-mall: clommasi@siat com.ar

Anry afleration and / or falsification will be subject in the law
If you need to assure the authentichy of Ihis cedlicate, please do nol hesilate
to contact Siat 5.A., e-mail clommasl@siat.com ar

Process Engineering Depariment
Sectar Ingenlerla de Procesos 3
CLAUDIO G. TOMMASI™ ...

LY Pev 0 17M1



F-089

P.008/020

T-228

B63-869-8520

FROM-Bartow Steel

01:26PM

b

-‘ 0,

— _ Siat S.A.
—— PPLY T0O Guatemala 3500 .
= Siat HESE MILL TEST REPORTS A e
& uenas Aires, Argentina
Tenaris Group PO, # PECTION CERTIFICATE 10020801 (54) 11 4365 9500 tel
YOUR P.U. (!"{).1}3”'" 50049.3.1B - EN 10204 3.1E - ISO 10474 3.1B) {54} 11 4365 9671 fax
—f
pARTOW STEEL REF.# '
heme F Custumer ov PF. Faby Nimero/ Number  [Fecha / Date _ Pig. { Page.
SIDERCA CORPORATICN E7142 67131 1 GAOR2002 - LN 3
[Producio £ Product Qrden de Compra / Purchase Crder Itern  [Referencia del Cliente / Customer Reference -
- Cafieria de Acero con Costurs Longltudinal ERW, BLK-1669 : ;
; Blactric Rosistance Welded Stesl pipe.
" INomma / Standard rado f Grade Extremon / Ends
AP X42-B PSLYASTM AS3 B/ASME SAS3 B/NACE MPO175 K42 pSL2 BEVELED AT 30° AP1 5L
3 lDinnnsbnes { Dmersions Peso Nominal / Norminat Weight Largo fLength Superficie Externa / External Surface Cantidades / Quantities :
] -se25"x 8,18 mm 4254 kg/'m NOMINAL 40 FT BARNEZ 4 Pz 59885 m 26070 kg
a8 x 0322 In 59 It 48 Fee 196479 & 57474 b
¢ ENSAYOS MECANICOS / MECHANICAL TESTS 1
- Muesta Ensayo de Traccidn Guided Bend Test Dureza # Hardness Posicion Charpy v DWTT— =
‘Sample Tensile Test plegado Guiada {Tipo / Type: HV10 Location Absorbed Energy Shear Area Shear Area "
Lote | Tubo | Colada Weld Body Cara Ralz | Max | Min | Max 1 2 3 lAvg ] 1 2 3 |Avg| 2 | Avg
ot | Pipe Heat uts EL UTS | ¥5 | Ratio | EL Face | Rool Df | pody Min | ol 0| wia
Max 11090 | &0 0,53 748 Weld Min
Min| g0 &0 420 F2d HAZ Min
ksi % ksi ki % fibh |ftb i |t % % % Yo % % %
4 222838 222 201 2
4 282060 BAE g27 | 585 032 % Boxdy 73 @ {w] a7 [ w| w] w]| w
2 | 20zmea 221 114 2] :
2 | omemseA 8.6 ces s Y o | 2 j Body s ] 7 | 74| 7 | wo| we| 00| g i
R ECLL ' 20 | om % i :
F.Y mMTE D02 - 887 613 0,72 36 ; Body 114 14 108 14 100 100 100 e !
Pj AF4078C ] 219 19 0 n 4 .
B | jeen 88 b29 | sa1 076 T Body P ove] 2| s | wo | wo | 100} 00 :
] % ; : 27 | we | =
24 | AC a3 as | eaa 07 36 ody s | wa | 4 | vz | wo | tm {iroo-]|
| == | pxaoe w03 64 | 6ea ors 28 R I Body o | s L] 71 ] o | 1ee |:om | eo0
; 1 | 1B . 0 2 . i
Wlﬁ_ﬂp [’dqq.ii’dad APISL UTS: Ulimate temsile strength - Umite de rotura Note - Nota: AR
Flartening and ductility tests YS: Yieki Strength - Liaite de Hluencia
TR ] T [ BL - EL: Elongation - Alargamicntc{lo = 27)
Temperatusd/ Temperature 080T ., . ... - |Ratio: YSUTS Ratio - Relacion fiuenciafotura
Probeta:dspecimensiats £2/3 TRANSVERSAL ¢ | Max: Mawimum - Maxime
Ubicacita P {ocation 9% #90 ° FROM WELD Min: Minimum - Minimo - |
Ersaya deXpoddn £ Tensile Test - |vdax Dif: Maximum diference - Diferencia maxima i
theta:(SpeCIrnen Ayq. Average - Fromedio
Tipo/ Type: STRIP SPECIMEN HAZ: Heat affected zone - Zona afectada
amafof Sie 1142 3
Oreptacidn / Orietation TRANSYERSAL




P.009/020 F-089

7-228

863-869-8520

FROM-Bartow Steel

01:26PH

APR-22-2003

@
Siat

Tenaris Group

k-

iINSPECTION CERTIFICATE

{DIN 50049.3.1B - EN 710204 3,18 - IS0 10474 3.18)

Siat 5.4
Guatemala 3400
(B1R2AXZ) Valentia Mﬂm
Buenos Awes, Argentjna
(54) 11 43659500 el .
{54) §1 4365 9671 fax

Chiente / Customer oV PF. Fab Nimerc / Number  {Fecha 7 Date Pag. {Page.
SIDERCA CORPORATION 671412 67131 1 S0Z2002 02 1' aa
Producto / Product Orden de Compra / Purchase Order ftern  |Referencia del Cliente / Customer Reierence T
| Caftexia do Acsro con Costurn Longltudinel ERW. BLK-1669 .
itwdinal Electric Resistance Walded Steel pipe.
Norma / Standard Grado / Grade Extremos / Ends
J AP1 X42-B PSLUASTM AS3 B/JASME SA53 B/NACE MRO175 X42 PSL2 BEVELED AT 30" APESL
Dimensiones / Dimersions Peso Nominal f Nominal Weight Largo f Length Superficie Externa f External Surface Cantidades / Quantities g
8,62% "x 6,18 wmm 42,54 kgim NOMINAL 40 FT BAHRNIZ 46 Pz 58885 m 26070 kg
B58 x0322 In 28,59 Rt &% Pcs 196413 f 51474 B ¢
ANALISIS QUIMICOS DE PRODUCTO / PRODUCT CHEMICAL ANALYSES
) Muestra % % foL i
Samgle C Imn] P 5 Si Al el Ni [ Mo| v {cu{sn]|wb]{ Ti | Ccol B | Ca JEIm!|Em2| Em3|Ceql|Ceq2| Pom [Sumi1}Sum2|Swn3y R1 § A2 | R3
Tubo Colads A x x x X x x % x % % x X % x x X X x| = x x X x x x I
Pipe Heat 100 | oo | ool yoon | wo | vo00! o | 100 { w000 ] 100 | 100 | voo | vo00 | woo | 100 0000 | 10006 soo | wo | wa | w0} oo | o0
Max 2 F | 2 15 40 40 5 n | Py 15
hAin
. 282288 | w2 | 18 1 2 1 5 4 2 s 1 2 1 3 30 a3 “
ZRZIEIA 14 [ [+=] 113 1 2 i 5 4 2 1 1 2 1 k] 2z 13 [
2717R1B 1w | ows | o 1 z 1 s 4] z 2 ! 2 il oa =5 1 ‘
174078C w {ws ) 2 3 ] ' 5 5 H z 1 2 1 3 1 V) 5
14 W7 12 L2 T2 i E] 4 1 ] i 2 1 3 3 x 4
15 114 8 ] 2 i ] 5 2 2 1 %l 1 3 H k) §
5 m 8 s 3 1 s 5 2 2 1 3 £ 5
10 | 1oagl 1z =% | 2 1 - s+ | 2 1 1 1. - 2 w
w | s @ S 2 1 3 s |2 | 1 [ ERE 5 e
TN T2 I 4 E z 1 5 a2 N T £t o
15§ dgat| o] . 2 1 [ 4 2 \ 2 1. T 4
w | | ow i E 5 4| 2 1 o 29 ‘.
; W ; Elernentn / Element ~ Ceq: Carbono equivalente - Equivalent Carbon Sum: 5uma - Sum R. Hatio B
Comesponde a'muestra en Materia ana_ -*""”Samplas from raw material.
E 1M oA ] [Elm2 = | {Em3= i
> e ‘ |
Ceql =G+ [CreMoT VIS HNFFGUY 15 | - [Ceaz= | [Fem = B
— ol ) - i
5um1-=Nb+V+Tim ], [sumz= | [Sum3= - |
r ; — i
R ] R ' 5 ]

|




P.010/020 F-089

7-228

863-869-8520

FROM-Bartow Steel

(]

Siat S.A.

Siat Guatemnaia 3400 :
(B1B22ANZ) \Lalentin Abina
) Ruenas Ad Ay na
“Tenaris Group INSPECTION CERTIFICATE P
: {D1N 50049.3,1B - EN 10204 3.18 - IS0 10474 3.18) {54) 37 4365 9671 fax
C oo / Customer oV PF.Fab Nomerc f Number  |Fecha f Data Pag. | Page
SIDERCA CORPORATION G712 - — 67131 1 BIBE2002 a3f o
Productn  Prodtct Onden de Compea / Purchase Onder {ftlem | Referencia del Chente / Customer Refetence & -
Cafleria do Acern con Costura L onghudinal ERW. BLK-1669 . *
 Longltudinal Electric Asslalance Welded Steel plps.
MNorma f Standard Grado f Grade Exiremos [ Ends
l AP Xa28 PSaLza'AS‘I'II A53 B/ASME SA53 BINACE MRS ?&2 PSL2 BEVELED AT 30" API 5L
PDImem.ianﬁ | Dimensions Peso Nominal / Nominal Weight Largef Lengih |Superficie Exlema / Exlernal Surface Canfidades ! Quantities R E
- B,625°x 8,18 mm 4254 kg/m NOMINAL 40 FT BARMNIZ 46 Pz 58885 m 26070 kg
858 x 0322 In 28,5 DM 46 Pcs 1964,73 &t 57474, b,

NN = Numero e tubo { pipe number

LL = Cargo/ Length PP = Peso / Weight

MY = Mes / Afio - Month / Year

HH = Cnolada ! Heat

n / Marking
Q=Mm'|og1m!lvbmgmnAPl
(ubo

Estarckio ) | Stenciling (pipe)

5L-210 SIAT @ MMYY 88257 0,322 28.59 LiNFL AP X42 PSL2/API B PSLYASTM AS3 B/ASME SAS3 BNACE MRD175. E TESTED 2659 PSL.
INE. ARGENTINA N°: NN LENGTH: (Ft): LL. PEAIT: 6714-2. PO BLX-1669, N* HEAT: -

ObwvaRmtks

. VISUAL AND DIMENSIONAL CONTROL 100%
- HYDROSTATIC TEST : 2659 PSI - 5 SEG.
WELD LELTHASONIC WSPECTION: REFERENGE STD. 148" DRILLED

DFARLSL EDT42. JULY 2000
STM ASEED}1999
1EDJ 20

3 ._Flfg' 1 ;5};_1__501999

Length: max. 4297 Ft.
min. 41.01 R,

qua el mnlanal aqu{ desmpb ha side fabricado

w

.ysaltsfaw\

mrmpondientes requedrrhnhs’\r

We haceby certified that the material hereln described has been marnfacturad .-
haccordax:ewﬂhltnstaﬂardsandspecﬂ'mhonswqumd |nyourorderw i
satisfies the comesponding requirements

<h

wmw oumg.l:arlzadoyas%hdn :
En el ceriificada original ol logo SIAT-TENARIS {verde)

..... LEAA

lﬁﬁ)&'\ mbMusummymmdehmja En caso que Bl
pc:seeE:?tregue

dorenin una copia del misma, d deberé garantizar [a conlormidad
con el otignal, naciéndose responsable poramqmer usg ilegal o 1ndeb|dn

{electronic signature. Crni the original the SIAT-TENARIS green coloured 'lmde

This certificate Is Issued by a computarized system and 4 Is valid wilh the

rnark js stamped on Lhe upper part and as background of the page. In case uxe )
wmer of the certificate refeased a copy, be must atlest its conformity tothe
whiginal, takdng upon himseil the responsibility for any unlawiul or nol aowed wse.

v

Cm!qubraﬂeraglényfo falsificacién estard sujeta a a ley.
s;mmrhammwm@mmm conladarsecul‘l
glatSAvé-n‘ad. dormnasidsiat.comar :

"[Any atteration and / or falsification wil be subject to the law.

i€ you need to assure the authenticily of this certificate, please do not hesl‘rale

o porlact Siat S.A, e-mail ctommasi@siat.com.ar

I . ‘h Bl St
CLAUDIO G. TOMMASLE




BORUSAN BORU

&Y

Rergmn Bteglic Boes Febrikaion AG.
HWILL TEST CERTI
Cartificate NWo 9232
Typa of DPocument EN 10204 /3.1 B

Contract NosLot No 20B8 (s3]

Srandand API 8L FSL1/ASTEN ABA/ASME SAS53
Material BET™ AS3 GR B/ASME SAS3 GR B/A
Product E.R.N STEEL BIPE

gustamer ABD=KHORSTEEL CORP

Nrder Na./LC NO. 16633 / BLK~2770%3

Shipment Ho 401

0
5L-00/ASTH AB3~01/ASME SAS

FICATE
Page

Date

1/ 5
B/D5/2002

pT 5L GR BInspector's Stamp

TR
! ¢}

Remarks API 3-37
Item Dimensian M.Type Piecex f¢otal Length Total weight Type
op X WT X L (INCH) (Fe) {Tona}

1 3 1/2 "X .216xXZ1.0 NW® 974 18354.0 63.113 VEB

2 3 1/2 "R .216%42.0 NWB 210 ggzo. 0 30,330 VPE

3 4 1/2 "% .2317X21.0 QWe 437 8:117.0 44, 923 VER

4 4 1/2 "X .231X42.0 GHE 224 G408.0 48,048 VEE

3 5 g/16"d .25BAZL.C Gua 278 5834,90 J8.721 VEE

G 5 a/le"% ., 258¥42.0 GuB 16 3192,0 21.161 VYPE

7 E 5/8 "X .280¥21.0 e )] 08 €426.0 55,298 VEPE

] E 5/8 "X .280%42.0 GUD 278 11676.0 100.469 VEeE

9 8 5/8 "¥ .x22x21,0 GWB 402 8442.0 109.287 VIPE

10 3 5/8 "X . 322¥A42.0 GWRE 191 ap22.0 103,841 VPE

a 10 3/4"X .365421.0 GWB 315 6F15.0 121.401 VPE

12 10 3/4"% .385%42.0 GWB 180 75680.0 13%8.780 YPE
13 12 3/74"® _375KZ1.0 GRWE 181 364Q1.0 B5.432 VPE

14 12 3/4¥% .378X%42.0Q GWB 104 43858.0 9B8.178 VPE
{Ivem! Heal No. ! Chamical Campesition{%) f
! ; 1 £ois) IMp R 'S AL Mo (Cx IN1 QU IV {Nh !Ti ! Ceg !
1 1 1 1100 ! #1004 ! {
I 1 1231429 f 17! 1| 89! 18! 12! §5! D! 10! &! 24! 1l 2! 1t . 323
1 1221430 1 141 1] 851 30 14! €9 Ot 10! Bl 2By 1} 2@ 1t 268}
11 t221432 1 1%1 17 89 1pt 12t e8! Q) @1 By 24y 1! 21 Ui 3821
[ 2 1117155 | 14¢ 1! 83} Bi 121 671 0OY 10f ¥ 2 it 2¢ 11 (ZB3!
b2 1221430 P 141 1( 8% 30! 14' 69! 0! 10! @81 28! 1! 20 .11 24!
I ——— SRR PP T DL Ll bl ikt e v o Y e -
| MAN

------------ e e ok A iy T U BN A

-4

- e i =t P e el O ey B I

e-mail 1| tepfoof@borumgn. anm

THESE MILL TEST REPORTS APPLY TO
YOURP.O. #

BARTOW STEEL REF ¢ oL QS



BORUSAN BORU

Sorusan Brieplk Bors Pabrialan A$,
MILL TEST CERTIFICATE

Certificate No 9242 Page 2/ 5
IItem! Heat Np. ! Chemleal Cemposition(®) !
| ! { ¢ |§L-IMp (® IS (Al )Mo jCr INi ICU !V INk 1T ! Ceq !
1 § ! %100 ! %1090 ! |
¢t 3 1114250 1 1§t 1! @9y 1% 8! 8er 0! 22! 1l! 261 11 101 1@ .3m2!
' 3 1211203 {17! L) 941 137 12¢ €11 0} 10t 51 181 11 1y 1l .3a2s!
v g LL17349 ] 17! 1) 93! 13! 11! 611 O 100 St 170 1) 1+ 11,330
t 4 121074¢ v 18] 11 €91 38! 3Z) &1} @l 1@ 391 341 21 3! 11 L3001
¢ 5 1221327 ¢ 131 Q! 8¢ 31 7! &81 O} 14! B8l 231 &y 4! 20,2741
'Y g 1221327 ) 1a: 0) §21 3! 7t 6% 0! 1qv 8y 23! 2! 41 21 J2T&I
t7 0 1213249 [ 15] 1! @6¢ 1ii 91 78! Ot 13r 71 267 1! 14 it .295)
1 g 1221103 ' 315! 1t 88! a1 H! 481 6! 13! 71 0231 1t 1y il 23T
v g 122110% ¢ 161 L0 904 12! &1 73t @) 131 &1 241 1! it 1 2815
1 g 227108 1141 1) €1l 13t 8! &2t 0! 121 &f 2p! 1y 1r 1t .2e8!
18 (231280 1 1§! 11 9pl 131 81 €1 ot 121 51 209 o0t 11 31 L3041
1 B 1231283 | 161 1! 89} 114 8f 721 @8f 12! e€! 231 U gy 1! .30G8!
i 9 1117368 y 131 0! 88! &1 13 s&1 oOf 4t 2:¢ 7' 0f O¢ Ol 277!
19 1137600 | 141 11 8@ a6t 15t S4r QU 5 31 1Al 0t 0! 1 .29t
P9 1211332 | i8¢ 1! 86! 6! 1p! €6! {I 6t 151 24t 0! QI 11 .2831
19 211333 1141 1 874 8! 101 B8] 1! 241 121 261 1!} 1! i .281
i a8 (2113483 | 141 1! 911 12t 17! 86 0t s 3¢ 1gy ol O/ 1 ,297!
{ 9 1220098 (18] 11 asi 7t 40y €9 4! Br 201 2% 1! L} 11 .301¢
{10 FL17468 1 3¢ O} e8¢ 9 13r 56t O 4p 2! 17t Qf 0! or 2%t
110 1137167 | 141 1! 80! 10! 17! 58r ot 4r 3} 17y O! 6l 1 (2901
110 1211353 P 141 11 87t 9 1ot S8l 1! 241 12! 26! ¥ 1! 1 .281]
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Geophysical Log Run No.7- 6/13/03— ORF-60 (1,100 to 2,200 feet bls)
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Field Lithologic Log

Reedy Creek Test Well: ORF-60
Orange County, Florida

Depth in Feet (bls)

From To Lithologic Description

0 10  |White, well sorted medium quartz sand, good permeability

10 30 Brown, well sorted, medium quartz sand, good permeability

30 35 Brown, well sorted, medium quartz sand, abundant grey clay

35 55 Grey silty lime mudstone

55 80  |Greenish grey phosphatic lime mudstone

80 90 Light brown wackestone, medium hard, interparticle porosity

90 105 [Light brown packstone, medium hard, interparticle porosity

105 170 |[Tan grainstone, friable, occasional phosphate, interparticle porosity

170 200 |Cream-colored grainstone, friable, common echinoid fossils, moldic porosity

200 215 |Cream-colored packstone, friable, common echinoid fossils, moldic porosity

215 250 |Cream-colored grainstone, friable, common echinoid fossils, moldic porosity
Cream-colored grainstone, friable, common echinoid and dictyoconus fossils,

255 260 . _ .
moldic porosity, 15% grey mudstone, hard low permeability

260 265 Brown dolomite, friable, crystalline, low permebility, 15% grey mudstone, low|
permeability

265 275 [Brown dolomite, friable, crystalline, low permebility, 30% grey mudstone, low|
permeability

275 og5 |Cream-colored grainstone, friable, common echinoid and dictyoconus fossils,
moldic porosity

205 300 Cream-colored mudstone, very friable, intergranular porosity, 5% tan crystalline
dolomite

300 310 [|Cream-colored grainstone, friable, common echinoid and dictyoconus fossils,

moldic porosity
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310

315

320

325

335

340

345

350

355

360

365

370

375

380

390

400

405

425

440

315

320

325

335

340

345

350

355

360

365

370

375

380

390

400

405

425

440

445

Tan mudstone, friable, intergranular and vuggy porosity, 5% light grey crystalling
dolomite

Cream-colored dolomite/crystalline limestone, hard, low permeability

Tan mudstone, friable, intergranular and vuggy porosity, 5% light grey crystalling
dolomite

Cream-colored mudstone, friable, dictyoconus fossils, intergranular and vuggy|
porosity, 5% light grey crystalline dolomite

Cream-colored/tan grainstone, friable, moldic porosity, 15% brown crystalline
dolomite

Cream-colored/tan grainstone, friable, dictyoconus fossils, moldic porosity, 15%
brown crystalline dolomite

Cream-colored grainstone/crystalline limestone, friable, moldic porosity

Cream-colored/tan grainstone, friable, dictyoconus fossils, moldic porosity, 15%
brown crystalline dolomite

Cream-colored/tan grainstone, friable, echinoid and dictyoconus fossils, moldic
porosity, 15% brown crystalline dolomite and tan lime mud

Dark brown dolomite, crystalline, low permeability

Cream-colored/tan grainstone, friable, dictyoconus fossils, moldic porosity, 15%
brown crystalline dolomite

Tan dolomite, crystalline, low permeability

Tan dolomite, crystalline, low permeability, some soft offwhite lime mud
Dark brown dolomite, crystalline, low permeability

Dark brown dolomite, crystalline, some vugs on larger cutting fragments

Grey lime mud, very soft, some tan crystalline dolomite, hard, some vugs of
larger fragments

Tan grainstone, friable, moldic and intergranular porosity
Cream-colored grainstone, friable, moldic and intergranular porosity

Cream-colored grainstone, friable, echinoid fossils, moldic and intergranular,
porosity
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445

455

465

485

490

500

520

540

550

595

605

610

615

620

625

645

650

455

465

485

490

500

520

540

550

595

605

610

615

620

625

645

650

655

Cream-colored grainstone, friable, mainly moldic and intergranular porosity,
some vuggy porosity

Cream-colored grainstone, friable, echinoid fossils, moldic and intergranular,
porosity

Tan grainstone, friable, mollusk fossils, moldic and intergranular porosity, some
vuggy porosity

Tan grainstone, friable, moldic, vuggy, and intergranular porosity

Tan grainstone, friable, mollusk fossils, moldic and intergranular porosity, some
vuggy porosity

Light grey grainstone, friable, mollusk fossils, moldic and intergranular porosity,
some vuggy porosity

Tan grainstone, friable, mollusk fossils, moldic and intergranular porosity, some
vuggy porosity

Tan mudstone, friable, vuggy and moldic porosity
Tan packstone-grainstone, hard, mollusk fossils, vuggy and moldic porosity
Brown packstone-grainstone, hard, vuggy and moldic porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, some hard crystalline dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, some hard crystalline dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, some hard crystalline dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity
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655

660

665

675

680

700

705

735

750

755

765

770

780

815

820

825

660

665

675

680

700

705

735

750

755

765

770

780

815

820

825

835

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, <5% white calcite and grey dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, some hard crystalline dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, some hard crystalline dolomite and tan/brown calcite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, some hard crystalline dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, 5% grey crystalline dolomite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, 5% grey crystalline dolomite, 2% crystalline calcite

Cream-colored packstone-grainstone, friable, mollusk fossils, vuggy and moldic
porosity, 5% grey crystalline dolomite

Cream-colored packstone, friable, mollusk fossils, vuggy and moldic porosity,
5% grey crystalline dolomite

Cream-colored mudstone, friable, mollusk fossils, vuggy and moldic porosity, 5%
grey crystalline dolomite

Tan grainstone, friable, mollusk fossils, vuggy and moldic porosity, 5% grey
crystalline dolomite

Tan packstone, friable, mollusk fossils, vuggy and moldic porosity, 10% grey
crystalline dolomite

Tan grainstone, friable, mollusk fossils, vuggy and moldic porosity, 20%
white/grey crystalline dolomite

Tan grainstone, friable, mollusk fossils, vuggy and moldic porosity, 10%
white/grey crystalline dolomite
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835

840

845

855

865

870

875

880

890

895

900

905

915

920

925

930

840

845

855

865

870

875

880

890

895

900

905

915

920

925

930

940

Tan grainstone, friable, mollusk fossils, vuggy and moldic porosity, 20%
grey/black crystalline dolomite

Tan grainstone, friable, mollusk fossils, vuggy and moldic porosity, 1%
crystalline calcite

Tan grainstone, friable, mollusk fossils, vuggy and moldic porosity

Cream-colored grainstone, friable, mollusk fossils, vuggy and moldic porosity,
20% grey crystalline dolomite

Cream-colored grainstone, friable, mollusk fossils, vuggy and moldic porosity,
20% soft grey clay/lime mud, 10% grey crystalline dolomite

Tan wackestone -packstone, friable, mollusk fossils, vuggy and moldic porosity,
10% soft brown clay/lime mud, 10% grey crystalline calcite

Tan wackestone-packstone, friable, mollusk fossils, vuggy and moldic porosity,
10% grey crystalline dolomite, 5% soft brown clay/lime mud

Cream-colored wackestone-packstone, friable, mollusk fossils, vuggy and moldic
porosity, 20% soft white clay/lime mud "chalky", 10% grey crystalline dolomite

Cream-colored wackestone-packstone, friable, mollusk fossils, vuggy and moldic
porosity, 10% grey crystalline dolomite, 5% soft white clay/lime mud "chalky"

Cream-colored wackestone-packstone, friable, mollusk fossils, vuggy and moldic
porosity, 25% Cream-colored/tan crystalline dolomite

Cream-colored wackestone-packstone, friable, mollusk fossils, vuggy and moldic
porosity, 10% grey crystalline dolomite, 5% soft white clay/lime mud "chalky"

Tan wackestone-packstone, friable, mollusk fossils, vuggy and moldic porosity,
25% tan crystalline dolomite

Tan wackestone-packstone, friable, mollusk fossils, vuggy and moldic porosity,
30% dark brown crystalline dolomite

Tan wackestone-packstone, friable, mollusk fossils, vuggy and moldic porosity,
10% dark brown crystalline dolomite

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 5% white
crystalline dolomite

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 1% white
crystalline dolomite
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940

950

955

960

980

985

995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

1,040

950

955

960

980

985

995

1,000

1,005

1,010

1,015

1,020

1,025

1,030

1,035

1,040

1,045

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 40% soft,
white clay/lime mud "chalky", 5% white crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 1% white
crystalline dolomite

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 40% soft,
white clay/lime mud "chalky", 5% white crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 1% white
crystalline dolomite

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 1% white
crystalline dolomite, 1% crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 10% white
crystalline dolomite, 10% crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 20% white
crystalline dolomite

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 20% white
crystalline dolomite, 1% crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 20% white
crystalline dolomite, 5% dark brown clay/lime mud, 1% crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 20% white
crystalline dolomite, 1% crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 20% white
crystalline dolomite, 15% dark brown clay/lime mud, 1% crystalline limestone

Tan wackestone, friable, mollusk fossils, vuggy and moldic porosity, 30% white
crystalline dolomite

Tan/Cream-colored crystalline dolomite, hard, 20% soft, grey clay/lime mud, low|
permeability

Tan/Cream-colored crystalline dolomite, hard, 10% tan packstone, friable,
mollusk fossils, vuggy and moldic porosity

Tan/Cream-colored crystalline dolomite, hard, 10% soft, white clay/lime mud,
low permeability

Tan packstone, friable, mollusk fossils, vuggy and moldic porosity, 30% white
crystalline dolomite
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1,045

1,050

1,060

1,070

1,080

1,090

1,100

1,105

1,110

1,115

1,120

1,130

1,135

1,140

1,150

1,160

1,165

1,170

1,050

1,060

1,070

1,080

1,090

1,100

1,105

1,110

1,115

1,120

1,130

1,135

1,140

1,150

1,160

1,165

1,170

1,180

Tan/Cream-colored crystalline dolomite, hard, 40% tan packstone, friable,
mollusk fossils, vuggy and moldic porosity

Tan/Cream-colored crystalline dolomite, hard, 10% tan packstone, friable,
mollusk fossils, vuggy and moldic porosity

Tan/Cream-colored crystalline dolomite, hard, vuggy, 5% white crystalling
limestone

Tan/Cream-colored crystalline dolomite, hard, vuggy
Dark brown crystalline dolomite, hard, vuggy
Cream-colored/tan crystalline dolomite, hard, vuggy

Cream-colored/tan crystalline dolomite, hard, vuggy, 5% tan packstone, friable,
mollusk fossils, vuggy and moldic porosity

Cream-colored/tan crystalline dolomite, hard, vuggy

Cream-colored/tan crystalline dolomite, hard, vuggy, fewer vugs than previous
interval

Cream-colored/tan crystalline dolomite, hard, vuggy

Cream-colored/tan crystalline dolomite, hard, vuggy, 5% dark brown clay/lime
mud

Cream-colored/tan crystalline dolomite, hard, vuggy, fewer vugs than previous
interval

Cream-colored/tan crystalline dolomite, hard, vuggy, 15% white crystalline
limestone

Cream-colored/tan crystalline dolomite, hard, vuggy, 5% white crystalline
limestone

Cream-colored/tan crystalline dolomite, hard, vuggy, fewer vugs than the
previous interval, 5% white crystalline limestone

Brown crystalline dolomite, hard, vuggy, fewer vugs than the previous interval,
5% white crystalline limestone

Brown crystalline dolomite, hard, vuggy, fewer vugs than the previous interval,
1% white crystalline limestone

Dark brown dolomite, hard, "sucrosic", some vugs, otherwise low permeability
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1,180

1,185

1,205

1,210

1,215

1,230

1,235

1,240

1,245

1,250

1,255

1,265

1,270

1,275

1,285

1,320

1,340

1,185

1,205

1,210

1,215

1,230

1,235

1,240

1,245

1,250

1,255

1,265

1,270

1,275

1,285

1,320

1,340

1,345

Tan packstone, friable, mollusk fossils, vuggy and moldic porosity, 40% dark
brown dolomite, hard, "sucrosic"

Tan dolomite, hard, "sucrosic", some vugs, otherwise low permeability, 5% tan
crystalline dolomite

Dark brown dolomite, hard, "sucrosic”, some vugs, otherwise low permeability,
5% dark brown crystalline dolomite

Tan dolomite, hard, "sucrosic”, some vugs, otherwise low permeability, 5% tan
crystalline dolomite

Dark brown dolomite, hard, "sucrosic", 30 % tan grainstone, friable, intergranular
porosity

Dark brown dolomite, hard, "sucrosic", dense, low permeability

Dark brown dolomite, hard, "sucrosic", dense, low permeability, 10% dark brown
crystalline dolomite

Grey crystalline dolomite, hard, dense, low permeability, 40% dark brown
dolomite, hard, "sucrosic", vuggy

Dark brown dolomite, hard, "sucrosic", vuggy, 40% grey crystalline dolomite,
hard, dense, low permeability

Grey crystalline dolomite, hard, dense, low permeability, 40% dark brown
dolomite, hard, "sucrosic", vuggy

Tan dolomite, hard, "sucrosic”, some vugs, 30% tan packstone, friable, mollusk
fossils, vuggy and modlic porosity

Grey crystalline dolomite, hard, dense, low permeability, 40% dark brown
dolomite, hard, "sucrosic", vuggy

Tan dolomite, hard, "sucrosic", some vugs, 15% offwhite packstone, friable,
mollusk fossils, vuggy and modlic porosity, 5% grey crystalline dolomite

Tan dolomite, hard, "sucrosic”, some vugs, 5% grey crystalline dolomite

Tan dolomite, hard, "sucrosic", some vugs, 30% offwhite packstone, friable,
mollusk fossils, vuggy and modlic porosity, 5% grey crystalline dolomite

Tan packstone, friable, mollusk fossils, vuggy and modlic porosity, 20% grey
crystalline dolomite, hard, low permeability

Tan/grey packstone, friable, mollusk fossils, vuggy and modlic porosity, 20%
grey crystalline dolomite, hard, low permeability
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1,345

1,350

1,370

1,385

1,430

1,445

1,460

1,480

1,490

1,500

1,515

1,520

1,534

1,545

1,550

1,560

1,580

1,350

1,370

1,385

1,430

1,445

1,460

1,480

1,490

1,500

1,515

1,520

1,535

1,545

1,550

1,560

1,580

1,585

Grey packstone, friable, mollusk fossils, vuggy and modlic porosity, 5% brown
crystalline dolomite, hard, low permeability

Grey grainstone, friable, mollusk fossils, vuggy and modlic porosity, hard, low|
permeability

Grey grainstone, friable, mollusk fossils, vuggy and modlic porosity, 5%
anyhydrite, hard, low permeability

Grey grainstone, friable, mollusk fossils, vuggy and modlic porosity, 5%
anyhydrite, 20% brown dolomite, hard, low permeability

Grey grainstone, friable, mollusk fossils, vuggy and modlic porosity, 5%
anyhydrite, hard, low permeability

Dark brown to brown dolomite, hard, "sucrosic”, some vugs, 10% light grey
grainstone, friable, mollusk fossils, vuggy and modlic porosity

Dark brown to brown dolomite, hard, "sucrosic", some vugs, 10% anhydrite
Dark brown to brown dolomite, hard, "sucrosic", some vugs, 45% anhydrite

Dark brown to brown dolomite, hard, "sucrosic”, some vugs, 45% anhydrite,
interbedded with white sticky clay

Brown dolomite, hard, "sucrosic", some vugs, 45% anhydrite

Brown dolomite, hard, "sucrosic”, some vugs, 45% anhydrite, interbedded with
white sticky clay

Brown dolomite, hard, "sucrosic”, some vugs, 30% anhydrite

Brown dolomite, hard, "sucrosic”, some vugs, 30% anhydrite, interbedded with
grey sticky clay

Brown dolomite, hard, "sucrosic”, some vugs, 30% anhydrite

Brown dolomite, hard, "sucrosic”, some vugs, 20% anhydrite, interbedded with
grey sticky clay

Light grey grainstone, moderately hard, vuggy porosity, 5% anyhydrite, 15%
brown dolomite, hard, low permeability

Light brown packstone, moderately hard, vuggy porosity, 5% anyhydrite, low
permeability
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1,585

1,600

1,615

1,635

1,640

1,655

1,665

1,680

1,690

1,725

1,740

1,750

1,755

1,765

1,775

1,780

1,790

1,805

1,820

1,835

1,855

1,865

1,600

1,615

1,635

1,640

1,655

1,665

1,680

1,690

1,725

1,740

1,750

1,755

1,765

1,775

1,780

1,785

1,805

1,820

1,835

1,855

1,865

1,870

Light brown and light grey grainstone, moderately hard, vuggy porosity, 5%
anyhydrite, good permeability

Light brown and grey grainstone, moderately hard, vuggy porosity, 5%
anyhydrite, good permeability

Light brown and grey grainstone, moderately hard, micritic, good permeability
Light brown and grey grainstone, friable, micritic, good permeability

Light brown grainstone, friable, micritic, good permeability

Light grey grainstone, friable, micritic, good permeability

Light brown grainstone, friable, micritic, good permeability

Light brown grainstone, friable, micritic, 10% phosphate, good permeability
Light brown dolomite, hard, crystalline, low permeability

Brown dolomite, hard, crystalline, < 10% tan grainstone, low permeability

Light tan grainstone, friable, micritic, 20% brown dolomite, moderate
permeability

Very light tan grainstone, hard, micritic, 15% brown dolomite, moderate
permeability

Very light tan grainstone, hard, micritic, 25% brown dolomite, moderate
permeability

Tan grainstone, moderately hard, micritic, good permeability

Dark brown dolomite, hard, crystalline, 40% tan grainstone, low permeability
Light tan/light grey grainstone, hard, sucrosic, good permeability

Brown dolomite, hard, crystalline, low permeability

Grey dolostone, moderately hard, low permeability

Brown dolomite, very hard, crystalline, low permeability

Dark brown dolomite, very hard, crystalline, low permeability

\Very light brown dolomite, very hard, crystalline, low permeability

Off white grainstone, moderately hard, sucrosic, good permeability
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1,870

1,880

1,885

1,915

1,925

1,955

1,960

1,965

1,970

1,990

2,015

2,095

1,880

1,885

1,915

1,925

1,955

1,960

1,965

1,970

1,990

2,015

2,095

2,100

Off white grainstone, moderately hard, sucrosic, 15% brown dolomite, good
permeability

Grey and tan grainstone, moderately hard, sucrosic, 20% brown dolomite
Brown dolomite, very hard, crystalline, low permeability

Grey grainstone, hard, sucrosic, good permeability

Brown dolomite, very hard, crystalline, low permeability

Light grey grainstone, hard, sucrosic, 10% shell fragments, good permeability
Brown dolomite, very hard, crystalline, low permeability

Light grey grainstone, hard, sucrosic, 10% shell fragments, good permeability
Brown dolomite, very hard, crystalline, low permeability

Tan and light grey grainstone, friable, sucrosic, good permeability

Grey grainstone, hard, sucrosic, good permeability

Dark grey packstone, hard, sucrosic, 20% white lime mud, low permeability
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Lithologic Descriptions
Florida Geological Survey
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LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS

VEELL NUMBER: W 18445 COUNTY - ORANGE

TOTAL DEPTH: 2100 FT. LOCATION:  T.24S R 27E S. 23

420 SAVPLES FROM 0 TO 2100 FT. LAT = 28D 28M 18S
LON = 81D 32M 05S

COVPLETI ON DATE: 07/03/03 ELEVATI ON: 115 FT

OTHER TYPES OF LOGS AVAI LABLE - NONE
OMNNER/ DRI LLER: SFWVDY DI VERSI FI ED DRI LLI NG CORP.

WORKED BY: E. DORN 7/29/2003

SECTI ON BCC
0. - 75. 090UDSC  UNDI FFERENTI ATED SAND AND CLAY
75. - 1565. 124AVPK  AVON PARK FM
1565. - 2100. 1240.DM  OLDSMAR LI MESTONE
0o - 5 SAND; TRANSPARENT TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR, POSSI BLY H GH PERMEABI LI TY
GRAI'N SIZE: FINE; RANGE: VERY FI NE TO COARSE
ROUNDNESS: ANGULAR TO SUB- ROUNDED; H GH SPHERI CI TY
UNCONSCLI DATED
ACCESSORY M NERALS: PHOSPHATI C SAND- 01%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: NO FGOSSI LS
5 - 10 AS ABOVE
10 - 15 SAND;, TRANSPARENT TO GRAYI SH BROWN
POROSI TY: | NTERGRANULAR, POSSI BLY HI GH PERVEABI LI TY
GRAIN SIZE: FINE; RANGE: FINE TO COARSE
ROUNDNESS: ANGULAR TO SUB- ROUNDED; H GH SPHERI CI TY
UNCONSCLI DATED
ACCESSORY M NERALS: PHOSPHATI C SAND- 01%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: NO FGOSSI LS
15 - 20 SAND; TRANSPARENT TO DARK YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR, POSSI BLY H GH PERMVEABI LI TY
GRAIN SIZE: FINE; RANGE: FINE TO COARSE
ROUNDNESS: ANGULAR TO SUB- ROUNDED; H GH SPHERI CI TY
UNCONSCLI DATED
ACCESSORY M NERALS: PHOSPHATI C SAND- T%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: NO FGOSSI LS
20 - 25 SAND; TRANSPARENT TO GRAYI SH BROWN

PORCSI TY: | NTERGRANULAR, POSSI BLY H GH PERMVEABI LI TY
GRAIN SIZE: MEDI UM RANGE: FI NE TO COARSE

ROUNDNESS: SUB- ANGULAR TO SUB- ROUNDED; MEDI UM SPHERI CI TY
UNCONSCLI DATED

ACCESSORY M NERALS: | RON STAIN- T%

OTHER FEATURES: UNWASHED SAMPLE

FOSSILS: NO FOsSI LS
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25 - 30 AS ABOVE

30 - 35 SAND; TRANSPARENT TO GRAYI SH BROWN
POROSI TY: | NTERGRANULAR, POSSI BLY HI GH PERMEABI LI TY
GRAIN SIZE: FINE; RANGE: VERY FINE TO MEDI UM
ROUNDNESS: SUB- ANGULAR TO ANGULAR; MEDI UM SPHERI CI TY
UNCONSCLI DATED
ACCESSORY M NERALS: PLANT REMAI NS- 01%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: PLANT REMNAI NS

35 - 40 SAND;, TRANSPARENT TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR, POSSI BLY HI GH PERMEABI LI TY
GRAI'N SI ZE: FINE; RANGE: VERY FI NE TO VERY COARSE
ROUNDNESS: ANGULAR TO ROUNDED; MEDI UM SPHERI CI TY
UNCONSCLI DATED
ACCESSORY M NERALS: PLANT REMAINS- T% PHOSPHATI C SAND- 01%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: PLANT REMAI NS

40 - 45 CLAY; MODERATE LI GHT GRAY TO LI GAT OLI VE GRAY
PORCSI TY: | NTERGRANULAR, LOW PERMEABI LI TY; POOR | NDURATI ON
CEMENT TYPE(S): CLAY MATRI X
ACCESSORY M NERALS: QUARTZ SAND- 15% ORGANICS- T%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: PLANT REMNAI NS

45 - 50 SAND; YELLOW SH GRAY TO MODERATE LI GHT GRAY
POROSI TY: | NTERGRANULAR
GRAIN SIZE: FINE; RANGE: VERY FINE TO MEDI UM
ROUNDNESS: ANGULAR TO SUB- ANGULAR; MEDI UM SPHERI CI TY
POOR | NDURATI ON
CEMENT TYPE(S): CLAY MATRI X
ACCESSORY M NERALS: CLAY-20% ORGANI CS-01%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: PLANT REMNAI NS

50 - 55 AS ABOVE

55 - 60 SAND; LIGHT OLI VE GRAY TO QLI VE GRAY
PORCSI TY: | NTERGRANULAR
GRAIN SIZE: FINE; RANGE: VERY FINE TO MEDI UM
ROUNDNESS: ANGULAR TO SUB- ANGULAR, HI GH SPHERI CI TY
POOR | NDURATI ON
CEMENT TYPE(S): CLAY MATRI X
ACCESSORY M NERALS: CLAY-10%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: NO FGOSSI LS

60 - 65 SAND; LIGHT OLI VE GRAY TO GRAYI SH BROWN
PORCSI TY: | NTERGRANULAR
GRAIN SIZE: FINE;, RANGE: VERY FINE TO MEDI UM
ROUNDNESS: ANGULAR TO SUB- ANGULAR, HI GH SPHERI CI TY
POOR | NDURATI ON
CEMENT TYPE(S): CLAY MATRI X
ACCESSORY M NERALS: CLAY-07% PLANT REMAINS- T%
OTHER FEATURES: UNWASHED SAMPLE
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FOSSI LS: PLANT REMNAI NS

65 - 70 SAND; LI GHT OLI VE GRAY TO GRAYI SH BROWN
POROSI TY: | NTERGRANULAR
GRAIN SIZE: FINE; RANGE: VERY FINE TO VERY COARSE
ROUNDNESS: ANGULAR TO ROUNDED; HI GH SPHERI CI TY
POOR | NDURATI ON
CEMENT TYPE(S): CLAY MATRI X
ACCESSORY M NERALS: CLAY-05% PLANT REMAI NS-01%
ORGANI CS- 02%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: PLANT REMNAI NS

70 - 75 AS ABOVE

75 - 80  WACKESTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR
GRAI'N TYPE: PELLET, SKELETAL, CALCILUTITE
40% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: MEDI UM RANGE: COARSE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: CLAY-10% QUARTZ SAND- 03%
ORGANI CS- 03%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: FOSSI L FRAGVENTS

80 - 85  WACKESTONE; YELLOW SH GRAY TO DARK YELLOW SH BROMN
PORGCSI TY: | NTERGRANULAR
GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE
40% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: MEDI UM RANGE: COARSE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: QUARTZ SAND- 02% PHOSPHATI C GRAVEL- 07%
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: BENTH C FORAM NI FERA, FOSSI L FRAGMVENTS
Di ct yoconus Anericanus

85 - 90 AS ABOVE
90 - 95 AS ABOVE
95 - 100 WACKESTONE;, YELLOW SH GRAY TO LI GHT GRAY

PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

20% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- 01%

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: FOSSI L FRAGVENTS

100 - 105 WACKESTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE

PORCSI TY: | NTERGRANULAR
GRAIN TYPE: PELLET, CALCILUTITE
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105

110
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135

140

110

115

120

125

130

135

140

145

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

FOSSILS: ECHI NO D

Driller's mud or cenent present

WACKESTONE; YELLOW SH GRAY TO GRAYI SH BROVWN
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: BENTH C FORAM NI FERA

Di ct yoconus

PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

80% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: FOSSI L FRAGVENTS

DRI LLER S MJD/ CEMENT PRESENT

AS ABOVE
AS ABOVE
AS ABOVE
AS ABOVE

WACKESTONE;, YELLOW SH GRAY TO GRAYI SH ORANGE
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE
40% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- T%

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: BENTHI C FORAM NI FERA

DI CTYOCONUS

WACKESTONE; YELLOW SH GRAY TO GRAYI SH ORANGE

PORCSI TY: | NTERGRANULAR

GRAI'N TYPE: PELLET, SKELETAL, CALCI LUTITE

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X
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145

150

155
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165

170

150

155

160

165

170

175

OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: BENTHI C FORAM NI FERA
DI CTYOCONUS

AS ABOVE

PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE

POROSI TY: | NTERGRANULAR

GRAI'N TYPE: PELLET, SKELETAL, CALCI LUTITE

60% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

OTHER FEATURES: LOW RECRYSTALLI ZATI ON, UNWASHED SAMPLE
FOSSILS: FOSSIL MOLDS, BENTH C FORAM NI FERA

POSSI BLE DRI LLER S CEMENT PRESENT; DI CTYOCONUS

WACKESTONE;, YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

40% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- T% ORGANICS- T%
OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: BENTHI C FORAM NI FERA

DI CTYOCONUS

AS ABOVE

WACKESTONE; YELLOW SH GRAY TO GRAYI SH ORANGE

POROSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCI LUTITE

45% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- T%

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: BENTHI C FORAM NI FERA

DI CTYOCONUS; SAND | S VERY COARSE AND ANGULAR; PCSSI BLE
DRI LLER S CEMENT PRESENT.

MJUDSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE

10% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: QUARTZ SAND- T%

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: BENTHI C FORAM NI FERA

POSSI BLE DRI LLER S CEMENT PRESENT
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175

180

185

190
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200

205

- 180

- 185

- 190

- 195

- 200

- 205

- 210

WACKESTONE; YELLOW SH GRAY TO GRAYI SH ORANGE

PORCSI TY: | NTERGRANULAR

GRAI'N TYPE: PELLET, CALCILUTITE

25% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- T%

OTHER FEATURES: UNWASHED SAMPLE

WACKESTONE; YELLOW SH GRAY TO GRAYI SH ORANGE

PORCSI TY: | NTERGRANULAR

GRAI'N TYPE: PELLET, CALCILUTITE

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: ECH NO D

WACKESTONE; YELLOW SH GRAY TO VERY LI GAT ORANGE
PORCSI TY: | NTERGRANULAR

GRAI'N TYPE: PELLET, CALCILUTITE

25% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- T%

OTHER FEATURES: UNWASHED SAMPLE

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: MEDI UM RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: QUARTZ SAND- T%

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: BENTHI C FORAM NI FERA

DI CTYOCONUS

MUDSTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE

10% ALLOCHEM CAL CONSTI TUENTS

GRAIN SIZE: FINE, RANGE: FINE TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: ORGANI CS- T%

OTHER FEATURES: UNWASHED SAMPLE

AS ABOVE
WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR
GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL
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210

215

220

225

230

235

240

215

220

225

230

235

240

245

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: FOSSI L FRAGVENTS

AS ABOVE

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL

20% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE, LOW RECRYSTALLI ZATI ON
FOSSI LS: FOSSI L FRAGVENTS

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE

25% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR, MOLDI C

GRAIN TYPE: PELLET, CALCILUTITE

20% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: ORGANI CS- T%

OTHER FEATURES: UNWASHED SAMPLE, LOW RECRYSTALLI ZATI ON
DOLOM TI C

AS ABOVE

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR

GRAI N TYPE: PELLET, CALCILUTITE, SKELETAL

35% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: FOSSI L FRAGVENTS

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL

40% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON
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245

250

255

260

265

250

255

260

265

270

CEMENT TYPE(S): CALCILUTI TE MATRI X
OTHER FEATURES: UNWASHED SAMPLE
FOSSI LS: FOSSI L FRAGVENTS

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR, MOLDI C

GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL

25% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: UNWASHED SAMPLE, LOW RECRYSTALLI ZATI ON
DOLOM TI C

FOSSI LS: FOSSI L FRAGVENTS

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR, MOLDI C

GRAIN TYPE: CALCI LUTI TE, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE; RANGE: FI NE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: LOW RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGMVENTS, FOSSI L MOLDS

DI CTYOCONUS; GREY CARBONATE PRESENT - POSSI BLE CASI NG
CEMENT. SUBSTANCE IS A LI GHT GRAY W TH VERY FI NE- GRAI NED
SAND, APPEARS TO BE ' SWEATI NG EVAPORI TES. W LL BE REFERRED
TO AS DRI LLI NG CEMENT I N LATER SAMPLES. 20%

DOLOSTONE; GRAYI SH ORANGE TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERGRANULAR, MOLDI C, VUGULAR, 50- 90% ALTERED
SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 05%

OTHER FEATURES: H GH RECRYSTALLI ZATI ON

FOSSI LS: FOSSIL MOLDS

DRI LLI NG CEMENT 20%

DOLOSTONE; GRAYI SH ORANGE TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERGRANULAR, VUGULAR: 50- 90% ALTERED; EUHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 05%

OTHER FEATURES: SUCROSI C, HI GH RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

DRI LLI NG CEMENT 25%

DOLOSTONE;, MODERATE YELLOW SH BROWN TO GRAYI SH ORANGE
PORCSI TY: | NTERGRANULAR, VUGULAR; 50-90% ALTERED;, EUHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON
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275

280

285

290

275

280

285

290

295

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 01% CALCI TE- T%
OTHER FEATURES: SUCROSI C, HI GH RECRYSTALLI ZATI ON
FOSSI LS: NO FOSSI LS

DRI LLI NG CEMENT 15%

PACKSTONE; VERY LI GHT ORANGE TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERGRANULAR

GRAI'N TYPE: PELLET, SKELETAL, CALCI LUTITE

70% ALLOCHEM CAL CONSTI TUENTS

GRAIN SIZE: FINE; RANGE: MEDI UM TO LI THOGRAPHI C

MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: DOLOM TE- 10%

FOSSI LS: FOSSI L FRAGVENTS

DOLOM TE | S CRYPTOCRYSTALLI NE, ANHEDRAL, AND POSSESSES NO
VUGS.

DOLOSTONE; MODERATE YELLOW SH BROAN TO GRAYI SH ORANGE
POROSI TY: | NTERGRANULAR, VUGULAR, 50- 90% ALTERED
SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

OTHER FEATURES: H GH RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

DRI LLER S CEMENT 5%

DOLOSTONE; GRAYI SH ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR, 50- 90% ALTERED; ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

OTHER FEATURES: UNWASHED SAMPLE

FOSSI LS: NO FOSSI LS

DC 3% (DC= DRI LLER S CEMENT)

LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAI'N TYPE: CALCI LUTI TE; 10% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSI LS: ECHI NO D, FCSSI L MOLDS

DC 2%

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE; RANGE: FI NE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X
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ACCESSORY M NERALS: DOLOM TE- 30%
OTHER FEATURES: LOW RECRYSTALLI ZATI ON
FOSSI LS: FOSSI L FRAGVENTS

DC 1%

DOLOSTONE; GRAYI SH ORANGE TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERGRANULAR, VUGULAR, LOW PERMEABI LI TY
50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: H GH RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

DC 3%

SAND; GRAYI SH ORANGE TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR, VUGULAR, LOW PERVEABI LI TY
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 05%

OTHER FEATURES: H GH RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGVENTS

DC 5%

WACKESTONE; VERY LI GHT ORANGE TO GRAYI SH ORANGE

PORCSI TY: | NTERGRANULAR, VUGULAR

GRAI N TYPE: CALCI LUTI TE, PELLET, SKELETAL

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE; RANGE: FI NE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE- 07%

FOSSI LS: FOSSI L FRAGVENTS

DOLOSTONE; VERY LI GHT ORANGE TO GRAYI SH BROMN

POROSI TY: | NTERGRANULAR, VUGULAR, 50- 90% ALTERED; ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 01%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

DC 1%

DOLOSTONE; VERY LI GHT ORANGE TO GRAYI SH BROMN

POROSI TY: | NTERGRANULAR, VUGULAR: 50- 90% ALTERED; ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

DC 1%
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320

325

330

335

340

345

- 325

- 330

- 335

- 340

- 345

- 350

MJUDSTONE; VERY LI GAT ORANGE TO GRAYI SH ORANGE

PORCSI TY: | NTERGRANULAR, VUGULAR

GRAI'N TYPE: CALCI LUTI TE; 05% ALLOCHEM CAL CONSTI TUENTS
GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE- 30%

FOSSI LS: NO FGOSSI LS

WACKESTONE; VERY LI GHT ORANCGE TO YELLOW SH GRAY
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, PELLET, SKELETAL

40% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SIZE: FINE;, RANGE: MEDI UM TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE-20% CALCI LUTI TE- 15%
FOSSI LS: FOSSI L FRAGVENTS

ACCESSORY MCRITE IS IN THE FORM CF A POORLY | NDURATED
VERY PALE ORANGE TO VHI TE CARBONATE MJUDSTONE

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, PELLET

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SIZE: FINE; RANGE: MEDI UM TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: DOLOM TE- 05%

FOSSI LS: FOSSI L FRAGVENTS

DC 2%

LI MESTONE; VERY LI GHT ORANGE TO GRAYI SH ORANGE

POROSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAIN TYPE: CALCI LUTITE, PELLET, CRYSTALS

20% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCI LUTI TE MATRI X

FOSSI LS: FOSSI L FRAGVENTS

TWO KINDS OF LI MESTONE: A CHALKY WACKESTONE (40% AND A
RECRYSTALLI ZED LI MESTONE WHOSE ORI Gl NAL FABRI C |'S NOT
APPARENT (60%)

LI MESTONE; VERY LI GHT ORANGE TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, CRYSTALS, PELLET

02% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO LI THOGRAPHI C; GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: LI MESTONE-10% DOLOM TE-05%

FOSSI LS: NO FGOSSI LS

ACCESSORY LI MESTONE | S CHALKY, VERY PALE ORANGE MJDSTONE

PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR, VUGULAR, MOLDI C
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GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

80% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: MEDI UM RANGE: COARSE TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE- 02%

FOSSI LS: FOSSI L FRAGVENTS

DC 7%

350 - 360 DOLOSTONE; DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

OTHER FEATURES: H GH RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGVENTS

360 - 365 WACKESTONE;, VERY LI GHT ORANGE TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE
GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL
30% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: DOLOM TE- 35%
FOSSI LS: FOSSI L FRAGVENTS
DC 1%

365 - 370 DOLOSTONE; MODERATE YELLOW SH BROWN TO YELLOW SH GRAY
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; ANHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 05%
OTHER FEATURES: HI GH RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

370 - 375 DOLOSTONE;, DARK YELLOW SH BROWN TO VERY LI GAT ORANGE
POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-20%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

375 - 380 DOLOSTONE; MCODERATE YELLOW SH BROWN TO DARK YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE, VUGULAR; 50-90% ALTERED
SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
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RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 03%

OTHER FEATURES: SUCROSI C, HI GH RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

DC 1%

380 - 385 AS ABOVE

385 - 390 AS ABOVE

390 - 395 DOLOSTONE; DARK YELLOW SH BROAWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, 50-90% ALTERED
SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-05%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

395 - 400 WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: | NTERGRANULAR
GRAIN TYPE: CALCI LUTI TE, | NTRACLASTS, PELLET
20% ALLOCHEM CAL CONSTI TUENTS
GRAI'N SI ZE: LI THOGRAPHI C; RANGE: COARSE TO LI THOGRAPHI C
POOR | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: DOLOM TE-05% ORGANI CS-01%
FOSSILS: NO FOsSI LS

400 - 405 DOLOSTONE; GRAYI SH ORANGE TO YELLOW SH GRAY
POROSI TY: VUGULAR, | NTERGRANULAR
POSSI BLY HI GH PERVEABI LI TY; 50- 90% ALTERED, ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON
FOSSI LS: NO FOSSI LS

405 - 410 AS ABOVE
410 - 415 AS ABOVE
415 - 420 DOLOSTONE; GRAYI SH ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR: 10- 50% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; POOR | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

SEDI MENTARY STRUCTURES: LAM NATED

ACCESSORY M NERALS: LI MESTONE- 02%

FOSSI LS: NO FOSSI LS
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Hydrogeologic/Engineering Report

DOLOSTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: VUGULAR, | NTERGRANULAR, 50- 90% ALTERED; ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; MODERATE | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: VUGULAR, | NTERGRANULAR: 50- 90% ALTERED; ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; MODERATE | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

SEDI MENTARY STRUCTURES: LAM NATED

ACCESSORY M NERALS: LI MESTONE- 25%

FOSSI LS: NO FOSSI LS

AS ABOVE

LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: | NTERGRANULAR, VUGULAR

GRAIN TYPE: CALCI LUTI TE, PELLET

10% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: LI THOGRAPHI C; RANGE: COARSE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE-01%

OTHER FEATURES: DCOLOM TI C, HI GH RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

AS ABOVE

AS ABOVE

LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAIN TYPE: CALCI LUTI TE, CRYSTALS

10% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: LI THOGRAPHI C

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE-01%

OTHER FEATURES: DCOLOM TI C, HI GH RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

AS ABOVE

AS ABOVE

AS ABOVE

AS ABOVE

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
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PORCSI TY: | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: VERY FINE TO LI THOGRAPHI C
POOR | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

OTHER FEATURES: LOW RECRYSTALLI ZATION, DOLOM TI C

FOSSI LS: NO FGOSSI LS

485 - 490 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN
PORCSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 10-50% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 03%

OTHER FEATURES: CALCAREOUS, MEDI UM RECRYSTALLI ZATI ON
FOSSI LS: NO FOSSI LS

490 - 495 AS ABOVE

495 - 500 WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROCSI TY: | NTERGRANULAR, VUGULAR
GRAIN TYPE: CALCI LUTI TE, PELLET
10% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: LI THOGRAPHI C; RANGE: VERY FI NE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTITE MATRI X
OTHER FEATURES: LOW RECRYSTALLI ZATION, DOLOM TI C
FOSSILS: NO FOsSI LS

500 - 505 LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR, VUGULAR, MOLDI C
GRAIN TYPE: CALCI LUTI TE, CRYSTALS
05% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: LI THOGRAPHI C; RANGE: VERY FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTITE MATRI X
OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

505 - 510 AS ABOVE

510 - 515 AS ABOVE

515 - 520 AS ABOVE

520 - 525 AS ABOVE

525 - 530 DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY
PORCSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT
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ACCESSORY M NERALS: LI MESTONE-05%
FOSSILS: NO FOsSI LS

DC 1%

530 - 535 DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY
PORCSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

FOSSI LS: NO FOSSI LS

535 - 540 AS ABOVE
540 - 545 AS ABOVE
545 - 550 AS ABOVE
550 - 555 AS ABOVE
555 - 560 LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAIN TYPE: CALCI LUTI TE, CRYSTALS

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: LI THOGRAPHI C; RANGE: VERY FI NE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: DOLOM TE-01%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C

FOSSILS: NO FOsSI LS

560 - 565 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROVWN
PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C; 50-90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

FOSSI LS: NO FOSSI LS

565 - 570 AS ABOVE

570 - 575 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN
PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C; 50-90% ALTERED
SUBHEDRAL

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: LI MESTONE-02%

FOSSI LS: NO FGOSSI LS

575 - 580 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN
PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C; 50-90% ALTERED
SUBHEDRAL
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580 - 585
585 - 590
590 - 595
595 - 600
600 - 605
605 - 610
610 - 615
615 - 620
620 - 625

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DCLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: ORGANI CS- T%

OTHER FEATURES: CALCAREQUS, MEDI UM RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

AS ABOVE

AS ABOVE
DC 1%

AS ABOVE
AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROVWN

POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C, 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DCOLOM TE CEMENT, CALCILUTI TE MATRI X
OTHER FEATURES: CALCAREQUS, MEDI UM RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

DC 2%

LI MESTONE, YELLOW SH GRAY TO GRAYlI SH BROVWN

PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAIN TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE-02%

OTHER FEATURES: DCLOM TI C, MEDI UM RECRYSTALLI ZATI ON
FOSSI LS: NO FGOSSI LS

AS ABOVE

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAI N TYPE: CRYSTALS, CALCI LUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE- 15%

OTHER FEATURES: DCLOM TI C, MEDI UM RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYlI SH BROWN

POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C, 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
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625

630

635

640

645

650

630

635

640

645

650

655

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: ANHYDRI TE- 01%

OTHER FEATURES: CALCAREQUS, MEDI UM RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROVWN

PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: LI MESTONE-05% ORGANI CS-01%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, CALCAREQUS
FOSSI LS: NO FGOSSI LS

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAIN TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: ORGANI CS-01%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSI LS: NO FGOSSI LS

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAI N TYPE: CRYSTALS, CALCI LUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: ORGANI CS-03% DOLOM TE-02%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN

POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C, 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DCOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: LI MESTONE- 05%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, CALCAREQUS
FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROVWN

POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C, 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
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655

660

665

670

675

680

660

665

670

675

680

685

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: LI MESTONE-07% ORGANI CS-01%
OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, CALCAREQUS
FOSSILS: NO FOsSI LS

DC 2%

AS ABOVE

LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAIN TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE-02%

OTHER FEATURES: HI GH RECRYSTALLI ZATION, DOLOM TI C
FOSSI LS: NO FGOSSI LS

DC 2%

LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C

GRAI N TYPE: CRYSTALS, CALCI LUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: CORGANI CS- 02%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

DC 1%

LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAIN TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE- 05%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSI LS: NO FGOSSI LS

DC 1%

AS ABOVE

LI MESTONE;, VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAIN TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: ORGANI CS-02%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS
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685

690

695

700

705

710

715

690

695

700

705

710

715

720

LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAI N TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: CORGANI CS- 02%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

DC 1%

LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR, VUGULAR, MOLDI C

GRAIN TYPE: CRYSTALS, CALCILUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

DC 1%

DOLOSTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: | NTERGRANULAR, MOLDI C, VUGULAR; 10-50% ALTERED
ANHEDRAL

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: ORGANI CS- T%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, CALCAREQUS
FOSSI LS: NO FGOSSI LS

DC 4%

LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: | NTERGRANULAR, MOLDI C, VUGULAR

GRAI N TYPE: CRYSTALS, CALCI LUTITE

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: CORGANI CS- T% DOLOM TE-01%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C

DC 2%

AS ABOVE
AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
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720

725

730

735

740

745

750

755

760

765

770

775

725

730

735

740

745

750

755

760

765

770

775

780

CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: ORGANI CS- T%
OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE

50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-10% ORGANI CS- T%
OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOsSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
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780

785

790

795

800

805

810

815

820

785

790

795

800

805

810

815

820

825

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 01%
OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 05%

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
PORCSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ORGANI CS- T%

OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ORGANI CS- 01%

OTHER FEATURES: CALCAREQUS
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825

830

835

840

845

850

855

860

865

830

835

840

845

850

855

860

865

870

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
PORCSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ORGANI CS-02%

OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

DC 1%

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

AS ABOVE
AS ABOVE

LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO LI THOGRAPHI C; MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: CRGANI CS- T%

OTHER FEATURES: DOLOM TI C

FOSSILS: NO FOsSI LS

AS ABOVE

SILT-SI ZE DOLOM TE; YELLOW SH GRAY TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR, POOR | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: DOLOM TE-03% ORGANI CS- 02%

LI MESTONE- 03%

FOSSI LS: NO FOSSI LS

DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR: 50- 90% ALTERED; ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT
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870

875

880

885

890

895

900

875

880

885

890

895

900

905

ACCESSORY M NERALS: LI MESTONE-15% CLAY-10% ORGANICS- T%
OTHER FEATURES: CALCAREQUS
FOSSI LS: NO FGOSSI LS

DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CLAY- 30%

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

CLAY; GRAYI SH BROWN TO DARK YELLOW SH ORANGE
PORCSI TY: | NTERGRANULAR; POCR | NDURATI ON
CEMENT TYPE(S): CLAY MATRI X

ACCESSORY M NERALS: GYPSUM 07% CLAY-01%
OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 07% CLAY-01%

OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 01% LI MESTONE- 15%
OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

DOLOSTONE; YELLOW SH GRAY TO WHI TE

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 05%

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
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905

910

915

920

925

930

910

915

920

925

930

935

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 05% ORGANI CS- 01%

FOSSI LS: NO FOSSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 03% ORGANI CS- 02%

FOSSI LS: NO FOSSI LS

DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 10% CHERT- 15%

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO WHI TE

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 05% ORGANI CS-01%

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO WHI TE

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 05%

FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON
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CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 02% ORGANI CS- 02%
OTHER FEATURES: LOW RECRYSTALLI ZATI ON

FOSSI LS: NO FOSSI LS

935 - 940 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
PORCSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 40% ORGANI CS- 01%

FOSSI LS: NO FOSSI LS

GYPSUM IS I N TWO FORMVB: PLATY, FIBROUS GYPSUM AND A CHALKY
WH TE POADER. LATTER FORMS A LOOSE CEMENT BETWEEN DOLOM TE
CLASTS; PROBABLY NOT I N ORI G NAL FORM - COULD BE

RE- PRECI Pl TATED.

940 - 945 AS ABOVE

945 - 950 DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 02%

FOSSILS: NO FOsSI LS

GYPSUM CONTAI NED W THI N SOME PORE SPACES OF ROCK

950 - 955 DOLOSTONE; YELLOW SH GRAY TO WHI TE
POROSI TY: VUGULAR, | NTERGRANULAR, MOLDI C, 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 20% CHERT-01%
FOSSILS: NO FOsSI LS

955 - 960 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH ORANGE
POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 03%

FOSSILS: NO FOsSI LS
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975
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- 970

- 975

- 980

- 985

- 990

- 995

DOLOSTONE; GRAYI SH ORANGE TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 05%

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE

DOLOSTONE; GRAYI SH ORANGE TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 03% LI MESTONE- 10%

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH ORANGE TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 05% LI MESTONE- 05%

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH ORANGE TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 15% LI MESTONE- 05%

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH ORANGE TO GRAYI SH BROWN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 02% ORGANI CS- T%

FOSSI LS: NO FOSSI LS

DC 1%
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Hydrogeologic/Engineering Report

DOLOSTONE; GRAYI SH CRANGE TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 01% ORGANI CS- 01%

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH ORANGE TO GRAYI SH BROWN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 01% ORGANI CS- 01%

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE;, DARK YELLOW SH BROWN TO GRAYI SH BROWN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR; 50-90% ALTERED
ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

SEDI MENTARY STRUCTURES: LAM NATED

ACCESSORY M NERALS: GYPSUM 02% ORGANI CS-07%

FOSSILS: NO FOsSI LS

LI MESTONE, YELLOW SH GRAY TO GRAYlI SH BROWN

PORCSI TY: VUGULAR, MOLDI C, | NTERGRANULAR

GRAIN TYPE: CALCI LUTI TE, CRYSTALS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 03% ORGANI CS- T%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN

POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: GYPSUM 30%

FOSSI LS: NO FOSSI LS

DC 2%
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1025 - 1030 DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN
POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 03% CHERT- 01%
FOSSI LS: NO FOSSI LS

1030 - 1035 DOLOSTONE; GRAYI SH BROAWN TO YELLOW SH GRAY
POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 07% ORGANI CS- T%
FOSSI LS: NO FOSSI LS

1035 - 1040 DOLOSTONE; GRAYI SH BROAN TO YELLOW SH GRAY
POROSI TY: VUGULAR, MOLDI C, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL
GRAI N SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 15%
FOSSI LS: NO FOSSI LS

1040 - 1045 AS ABOVE

1045 - 1050 DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY
POROSI TY: VUGULAR, | NTERGRANULAR; 50-90% ALTERED; ANHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 05%
FOSSILS: NO FOsSI LS

1050 - 1055 LI MESTONE; GRAYI SH BROWN TO YELLOW SH GRAY
PORCSI TY: VUGULAR, | NTERGRANULAR
GRAI N TYPE: CRYSTALS, CALCILUTITE
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 01%
OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS
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1055 - 1060
1060 - 1065
1065 - 1070
1070 - 1075
1075 - 1080
1080 - 1085
1085 - 1090
1090 - 1095
1095 - 1100
1100 - 1105
1105 - 1110

DOLOSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE

PORCSI TY: VUGULAR, | NTERGRANULAR; 50-90% ALTERED; ANHEDRAL
GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: GYPSUM 01% ORGANI CS- T%

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FGOSSI LS

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE

GRAI N TYPE: CRYSTALS, CALCI LUTITE

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: GYPSUM 01%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C

FOSSI LS: NO FGOSSI LS

AS ABOVE
AS ABOVE

DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY

POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

FOSSI LS: NO FOSSI LS

SAMPLE CONTAI NS A SMALL (T% AMOUNT OF LARGE (1-2 MV)
PERFECTLY SHAPED DOLOM TE RHOMBS.

AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

SEDI MENTARY STRUCTURES: LAM NATED

ACCESSORY M NERALS: ORGANI CS-01% QUARTZ- T%
OTHER FEATURES: CALCAREQUS

FOSSILS: NO FOsSI LS

AS ABOVE

AS ABOVE
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1110

1115

1120

1125

1130

1135

1115

1120

1125

1130

1135

1140
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LI MESTONE; GRAYI SH BROWN TO YELLOW SH GRAY

PORCSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
GRAI'N TYPE: CRYSTALS, PELLET

02% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: CRGANI CS- T%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

DOLOSTONE;, GRAYI SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ORGANI CS- 15%

FOSSILS: NO FOsSI LS

DOLOSTONE; GRAYI SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ORGANI CS-10% QUARTZ-01%
FOSSILS: NO FOsSI LS

DOLOSTONE; GRAYI SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ORGANI CS-01% QUARTZ-01%
FOSSILS: NO FOsSI LS

DOLOSTONE; GRAYI SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: QUARTZ- 05% ORGANI CS-01%
FOSSILS: NO FOsSI LS

AS ABOVE
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DOLOSTONE; GRAYI SH BROAN TO DARK YELLOW SH BROMN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: QUARTZ- 05% ORGANI CS- 05%

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH BROAN TO DARK YELLOW SH BROMN
POROSI TY: VUGULAR, | NTERGRANULAR, | NTERCRYSTALLI NE
50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: QUARTZ-07% ORGANI CS- 05%

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; CGRAYI SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: VUGULAR, | NTERCRYSTALLI NE, | NTERGRANULAR
50- 90% ALTERED; EUHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; GRAYI SH BROAN TO GRAYI SH ORANGE
POROSI TY: VUGULAR, | NTERCRYSTALLI NE, | NTERGRANULAR

50- 90% ALTERED; EUHEDRAL

GRAI N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: QUARTZ- 03% LI MESTONE- 01%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

SAMPLE APPEARS TO HAVE CAVI TY- FI LLI NG LI MESTONE- POSSI BLE
RESULT OF SEVERAL DI AGENETI C EVENTS
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DOLOSTONE; DARK YELLOW SH BROAN TO MODERATE YELLOW SH BROMN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
EUHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 02%

OTHER FEATURES: SUCROSI C
FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE, VUGULAR; 50-90% ALTERED
EUHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-02%

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

LI MESTONE;, DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE, VUGULAR

GRAIN TYPE: PELLET, CALCILUTITE

35% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C

GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT

SEDI MENTARY STRUCTURES: LAM NATED

ACCESSORY M NERALS: CHERT-03% ORGAN CS-01% DOLOM TE-15%
OTHER FEATURES: DOLOM TI C, MEDI UM RECRYSTALLI ZATI ON

FOSSI LS: NO FGOSSI LS

AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; DARK YELLOA SH BROAN TO MODERATE YELLOW SH BROMN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
EUHEDRAL

GRAI N SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT- 40%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

AS ABOVE
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1240 - 1245

1245 - 1250

1250 - 1255

1255 - 1260

1260 - 1265

1265 - 1270

1270 - 1275

1275 - 1280

AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, 50-90% ALTERED
SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: QUARTZ- T%

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

DOLOSTONE; DARK YELLOW SH BROAWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, 50-90% ALTERED
EUHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT-45%

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

DOLOSTONE; DARK YELLOW SH BROAWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, 50-90% ALTERED
EUHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT-20%

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; DARK YELLOW SH BROAN TO MODERATE YELLOW SH BROMN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
EUHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT- 05%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

DC 3%
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DOLOSTONE; DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN

POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
EUHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT- 05%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE; DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, 50-90% ALTERED
EUHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT-03% LI MESTONE-10%

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

DOLOSTONE; DARK YELLOW SH BROWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT-05% LI MESTONE- 03%

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

DOLOSTONE; MODERATE YELLOW SH BROWN TO GRAYI SH ORANGE
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-05% CHERT-07% QUARTZ-02%
OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

AS ABOVE
AS ABOVE

AS ABOVE
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DOLOSTONE; MODERATE YELLOW SH BROAN TO GRAYI SH ORANGE
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

SEDI MENTARY STRUCTURES: LAM NATED

ACCESSORY M NERALS: LI MESTONE- 15% CHERT-05% QUARTZ- 01%
ORGANI CS- T%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

DC T%

AS ABOVE
AS ABOVE

LI MESTONE, YELLOW SH GRAY TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAIN TYPE: CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DCLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: DOLOM TE- 20%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON

FOSSILS: NO FOsSI LS

POSSI BLE DOLOM TE OF CALCI TE CRYSTALS W THI N LI MESTONE
FABRI C | S REM NI SCENT OF DRUSY CALCI TE - EUHEDRAL TO
SUBHEDRAL CRYSTALS BETWEEN LI MESTONE CLASTS; SAMPLE HAS
BEEN HEAVI LY RECRYSTALLI ZED.

AS ABOVE
AS ABOVE

LI MESTONE; YELLOW SH GRAY TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAI'N TYPE: CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DCLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: DOLOM TE- 15%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON

FOSSILS: NO FOsSI LS

DOLOSTONE;, GRAYI SH BROWN TO YELLOW SH GRAY

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-05% ORGANI CS-01%
FOSSILS: NO FOsSI LS

NO SAMPLES
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LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAIN TYPE: CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X, SILICI C CEMENT
ACCESSORY M NERALS: DOLOM TE- 02%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

LI MESTONE, YELLOW SH GRAY TO GRAYI SH BROVWN

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAIN TYPE: CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X, SILICI C CEMENT
ACCESSORY M NERALS: DOLOM TE-05% CHERT- T%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

LI MESTONE, YELLOW SH GRAY TO GRAYI SH BROVWN

PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAIN TYPE: CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: FI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, SILICH C CEMENT
ACCESSORY M NERALS: CHERT-25% DOLOM TE-03%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSI LS: NO FGOSSI LS

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAIN TYPE: CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: FI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, SILICH C CEMENT
OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSI LS: FOSSI L MOLDS

DOLOSTONE; YELLOW SH GRAY TO GRAYI SH BROMN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; EUHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CHERT- 01%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

AS ABOVE
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LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN
PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAI'N TYPE: CRYSTALS, PELLET
05% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTITE MATRI X, SILICH C CEMENT
ACCESSORY M NERALS: CHERT-01%
OTHER FEATURES: HI GH RECRYSTALLI ZATION, DOLOM TI C
SUCRGCSI C
FOSSI LS: NO FOsSI LS

AS ABOVE

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAIN TYPE: CRYSTALS, PELLET

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: FI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, SILICH C CEMENT
ACCESSORY M NERALS: CHERT-01% DOLOM TE-02%

OTHER FEATURES: HI GH RECRYSTALLI ZATION, DOLOM TI C
SUCRCSI C

FOSSILS: NO FOsSI LS

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAI'N TYPE: CRYSTALS, PELLET

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X, SILICI C CEMENT
ACCESSORY M NERALS: CHERT-01% DOLOM TE-07%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

LI MESTONE, YELLOW SH GRAY TO GRAYI SH BROVWN

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

GRAIN TYPE: CRYSTALS, PELLET

10% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, SPARRY CALCI TE CEMENT
ACCESSORY M NERALS: DOLOM TE-05% CHERT-01% ORGANI CS-01%
OTHER FEATURES: DCLOM TI C, MEDI UM RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

AS ABOVE
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1425 - 1430 LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN
PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAI'N TYPE: CRYSTALS, PELLET
20% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, SPARRY CALCI TE CEMENT
ACCESSORY M NERALS: DOLOM TE- 02%
OTHER FEATURES: DOLOM TI C, MEDI UM RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

1430 - 1435 AS ABOVE
1435 - 1440 AS ABOVE
1440 - 1445 AS ABOVE

1445 - 1450 DOLOSTONE; YELLOW SH GRAY TO DARK YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE-15% CHERT-20% QUARTZ-01%
FOSSILS: NO FOsSI LS

1450 - 1455 DOLOSTONE; MODERATE YELLOW SH BROAN TO DARK YELLOW SH BROMN
PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 05% CHERT-30% QUARTZ- 02%
FOSSI LS: NO FOSSI LS

1455 - 1460 DOLOSTONE; MODERATE YELLOW SH BROAN TO DARK YELLOW SH ORANGE
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; EUHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: QUARTZ- 01%
OTHER FEATURES: SUCROSI C
FOSSI LS: NO FOSSI LS

1460 - 1465 AS ABOVE

1465 - 1470 DOLOSTONE; GRAYI SH ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 01%
FOSSILS: NO FOsSI LS
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1470 - 1475 DOLOSTONE; GRAYl SH ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: ANHYDRI TE- 03% LI MESTONE- 01%
FOSSILS: FOSSIL MOLDS

1475 - 1480 AS ABOVE

1480 - 1485 DOLOSTONE; GRAYl SH ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: ANHYDRI TE-30% CHERT- 10%
FOSSI LS: NO FOSSI LS

1485 - 1490 AS ABOVE

1490 - 1495 DOLOSTONE;, YELLOW SH GRAY TO WHI TE
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT, ANHYDRI TE CEMENT
ACCESSORY M NERALS: ANHYDRI TE- 35% CHERT- 05%
FOSSILS: NO FOsSI LS
ANHYDRI TE FORMS A THI CK LAYER AND NMATRI X BETWEEN CLASTS COF
DOLOM TE AND CHERT; CHUNKS DI S- AGGREGATE WHEN WET; PROBABLE
RE- FORMATI ON IN THI' S FORM AFTER SAMPLE WAS TAKEN.

1495 - 1500 AS ABOVE

1500 - 1505 DOLOSTONE; GRAYl SH ORANGE TO YELLOW SH GRAY
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: ANHYDRI TE- 25%
FOSSI LS: NO FOSSI LS

1505 - 1510 AS ABOVE

1510 - 1515 AS ABOVE
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1515 - 1520
1520 - 1525
1525 - 1530
1530 - 1535
1535 - 1540
1540 - 1545
1545 - 1550
1550 - 1555
1555 - 1560

DOLOSTONE; YELLOW SH GRAY TO WHI TE

PORCSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; SUBHEDRAL

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT, ANHYDRI TE CEMENT
ACCESSORY M NERALS: ANHYDRI TE-45%

FOSSI LS: NO FGOSSI LS

COMMENT AS | N 1495’

AS ABOVE

DOLOSTONE; GRAYI SH ORANGE TO WHI TE

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; SUBHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ANHYDRI TE- 05%

FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE, WHI TE TO CGRAYI SH ORANGE

PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR

50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ANHYDRI TE- 03%

FOSSI LS: NO FOsSI LS

SAMPLE COVERED W TH A LAYER OF WHI TE M CRI TE, ACCURATE
PERCENTAGES DI FFI CULT TO GAUGE

AS ABOVE

DOLOSTONE; GRAYI SH BROAN TO WHI TE

POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR

50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: ANHYDRI TE- 03%

FOSSI LS: NO FOSSI LS

DOLOSTONE; WHI TE TO GRAYI SH ORANGE

POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR

50- 90% ALTERED; SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: CALCI LUTI TE- 30% ANHYDRI TE- 05%

LI MESTONE- 10%

FOSSI LS: NO FOSSI LS

COWENT AS I N 1540'

AS ABOVE
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AS ABOVE

PACKSTONE;, YELLOW SH GRAY TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL

80% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SIZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE- 03%

FOSSI LS: FOSSI L FRAGVENTS

LI MESTONE, YELLOW SH GRAY TO VERY LI GHT ORANGE

PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR

GRAIN TYPE: CRYSTALS, PELLET

05% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: LI THOGRAPHI C; RANGE: VERY FI NE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE-02%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON

FOSSI LS: NO FGOSSI LS

AS ABOVE
AS ABOVE

LI MESTONE, MODERATE BLUI SH GRAY TO YELLOW SH GRAY

PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR

GRAIN TYPE: CRYSTALS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: LI MESTONE-45% ANHYDRI TE- T%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGVENTS

SAMPLE | S COVPOSED OF TWO TYPES OF LI MESTONE - THE DARK
CRYSTALLI NE VARI ETY THAT COWMPOSES 55% OF THE SAMPLE, AND A
YELLOW SH GRAY PACKSTONE COVPOSED OF M CRI TE, PELLETS, AND
SOME SKELETAL FRAGMENTS. tHI S PORTION FO THE SAMPLE | S ALSO
WELL | NDURATED W TH A CALCI LUTI TE CEMENT. i T CONTAINS BOTH
VUGULAR AND | NTERPARTI CLE PORCSI TY; 45% OF SANMPLE.

AS ABOVE

LI MESTONE; DARK GRAY TO YELLOW SH GRAY

POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR

GRAI'N TYPE: CRYSTALS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: LI MESTONE- 05%

OTHER FEATURES: HI GH RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGVENTS

COMVENT AS ABOVE.
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PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR, VUGULAR, | NTERCRYSTALLI NE
GRAI'N TYPE: PELLET, SKELETAL, CALCI LUTITE

80% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE, RANGE: FINE TO LI THOGRAPHI C
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: LI MESTONE- 10%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGVENTS

MAJCRI TY OF SAMPLE | S NOW COVMPOSED COF PACKSTONE

W CRYSTALLI NE LI MESTONE BEING I N THE M NORI TY.

PACKSTONE;, YELLOW SH GRAY TO VERY LI GHT ORANGE
PORCSI TY: | NTERGRANULAR, VUGULAR, | NTERCRYSTALLI NE
GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

80% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE-01%

OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON

FOSSI LS: FOSSI L FRAGVENTS

AS ABOVE

AS ABOVE

AS ABOVE

AS ABOVE

AS ABOVE

AS ABOVE

PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE
POROSI TY: | NTERGRANULAR, VUGULAR

GRAI'N TYPE: PELLET, SKELETAL, CALCILUTITE

85% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: CORGANI CS-01% DOLOM TE-01%
FOSSI LS: FOSSI L FRAGMENTS, FOSSI L MOLDS

AS ABOVE

AS ABOVE

AS ABOVE

AS ABOVE
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PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE

PORCSI TY: | NTERGRANULAR, VUGULAR

GRAIN TYPE: PELLET, SKELETAL, CALCI LUTITE

80% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C

GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: CHERT-01% ORGANICS- T% DCOLOM TE-01%
FOSSI LS: FOSSI L FRAGVENTS

LI MESTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE

PORCSI TY: | NTERGRANULAR, VUGULAR

GRAIN TYPE: CALCI LUTI TE, PELLET

05% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO LI THOGRAPHI C; GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE-01% CHERT- T% ORGANICS- T%
OTHER FEATURES: LOW RECRYSTALLI ZATI ON

FOSSILS: NO FOsSI LS

PACKSTONE; YELLOW SH GRAY TO VERY LI GHT ORANGE

POROSI TY: | NTERGRANULAR, VUGULAR

GRAI'N TYPE: PELLET, SKELETAL, CALCI LUTITE

85% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C

GOOD | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: CHERT-02% DOLOM TE-01% ORGANI CS-02%
FOSSI LS: FOSSI L FRAGVENTS

WACKESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY

POROSI TY: | NTERGRANULAR

GRAIN TYPE: PELLET, SKELETAL, CALCILUTITE

40% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE; RANGE: VERY FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTITE MATRI X

ACCESSORY M NERALS: ORGANI CS-01% DOLOM TE- T% CHERT- T%
FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; GRAYI SH BROWN TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE; 50-90% ALTERED;, ANHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE-05% CHERT- T%
FOSSILS: NO FOsSI LS

AS ABOVE
AS ABOVE

AS ABOVE
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AS ABOVE

DOLOSTONE: GRAYI SH BROAN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 20% CHERT- T%

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE; GRAYI SH BROAN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED, ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 20% CHERT- T%

FOSSI LS: NO FOSSI LS

DOLOSTONE; MODERATE YELLOW SH BROAN TO GRAYI SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
SUBHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 15% CHERT- T%

FOSSI LS: NO FOSSI LS

SOME SUCROSI C DOLOM TE PRESENT (15% OF SAMPLE)

DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY

POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, 50- 90% ALTERED
EUHEDRAL

GRAI N SI ZE: VERY FI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 30%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

PACKSTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: | NTERGRANULAR, VUGULAR, | NTERCRYSTALLI NE
GRAI'N TYPE: PELLET, SKELETAL, CALCI LUTITE

85% ALLOCHEM CAL CONSTI TUENTS

GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE- 10%

FOSSI LS: NO FGOSSI LS

AS ABOVE
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1750 - 1755 AS ABOVE

1755 - 1760 WACKESTONE;, YELLOW SH GRAY TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERGRANULAR, VUGULAR, | NTERCRYSTALLI NE
GRAIN TYPE: CALCI LUTI TE, PELLET
40% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTITE MATRI X
ACCESSORY M NERALS: DOLOM TE-20%
FOSSILS: NO FOsSI LS

1760 - 1765 DOLOSTONE; MODERATE YELLOW SH BROWN TO YELLOW SH GRAY
POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR
50- 90% ALTERED; ANHEDRAL
GRAIN SI ZE: VERY FI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 35%
FOSSILS: NO FOsSI LS

1765 - 1770 LI MESTONE; CGRAYI SH BROWN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE
GRAIN TYPE: CALCI LUTITE, OOLI TE CLAST
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE- 30%
FOSSI LS: NO FGOSSI LS
MAJCORI TY OF SAMPLE | S COVWPOSED OF A M CRITE MATRI X WTH
EUHEDRAL DOLOM TE CRYSTALS GROWNG IN I T.

1770 - 1775 AS ABOVE

1775 - 1780 LI MESTONE; CGRAYI SH BROWN TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE
GRAIN TYPE: CALCI LUTI TE, OCOLI TE CLAST
GRAI'N SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE-45%
FOSSILS: NO FOsSI LS
COMMVENT AS ABOVE

1780 - 1785 AS ABOVE

1785 - 1790 DOLOSTONE; MODERATE YELLOW SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR; 50-90% ALTERED
SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: LI MESTONE- 05%
OTHER FEATURES: SUCROSI C
FOSSILS: NO FOsSI LS

1790 - 1795 AS ABOVE
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AS ABOVE
NO SAMPLES

DOLOSTONE; MODERATE YELLOW SH BROWN TO DARK YELLOW SH BROWN
PORCSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE; 10-50% ALTERED
EUHEDRAL

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: CALCI LUTI TE- 35%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FGOSSI LS

EUHEDRAL DOLOM TE IN A M CRI TE MATRI X

DOLOSTONE; MODERATE YELLOW SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE; 10-50% ALTERED
EUHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT, CALCILUTI TE MATRI X
ACCESSORY M NERALS: CALCI LUTI TE-30% LI MESTONE- 05%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOsSI LS

COMVENT AS ABOVE

AS ABOVE

DOLOSTONE; MODERATE YELLOW SH BROAN TO DARK YELLOW SH BROMN
POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, 50- 90% ALTERED
EUHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02% CALCI LUTI TE- 02%

OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH BROAN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; EUHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 01% CALCI LUTI TE- 02%
OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS
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1830

1835

1840

1845

1850

1855
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1865

1870

1875

1880

1885

- 1835

- 1840

- 1845

- 1850

- 1855

- 1860

- 1865

- 1870

- 1875

- 1880

- 1885

- 1890

DOLOSTONE; GRAYI SH BROAN TO MODERATE YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR

50- 90% ALTERED; EUHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02% CALCI LUTI TE- 03%
OTHER FEATURES: SUCROSI C

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE

DOLOSTONE; MODERATE YELLOW SH BROWN TO CLI VE GRAY
PORCSI TY: | NTERCRYSTALLI NE; 50-90% ALTERED, EUHEDRAL
GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: SUCROSI C

FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; GRAYI SH BROWN TO OLI VE GRAY

PORCSI TY: | NTERCRYSTALLI NE; 50-90% ALTERED, EUHEDRAL
GRAIN SI ZE: VERY FINE; RANGE: FINE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

FOSSILS: NO FOsSI LS

AS ABOVE

LI MESTONE, VERY LI GHT ORANGE TO YELLOW SH GRAY

PORCSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE

GRAIN TYPE: CALCI LUTI TE, CRYSTALS, PELLET

15% ALLOCHEM CAL CONSTI TUENTS

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO LI THOGRAPHI C; MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X

ACCESSORY M NERALS: DOLOM TE- 05%

OTHER FEATURES: LOW RECRYSTALLI ZATI ON

FOSSI LS: NO FGOSSI LS

AS ABOVE

AS ABOVE

DOLOSTONE; DARK YELLOW SH BROWN TO GRAYI SH ORANGE
PORCSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED;, SUBHEDRAL
GRAIN SI ZE: VERY FI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

FOSSI LS: NO FGOSSI LS

AS ABOVE
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Hydrogeologic/Engineering Report

DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY

POROSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED, ANHEDRAL
GRAI N SI ZE: VERY FI NE

RANGE: VERY FI NE TO CRYPTOCRYSTALLI NE; GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 02%

FOSSI LS: NO FOSSI LS

AS ABOVE

LI MESTONE; YELLOW SH GRAY TO GRAYI SH BROMN

PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR

GRAI'N TYPE: CALCI LUTITE

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO LI THOGRAPHI C

MODERATE | NDURATI ON

CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: DOLOM TE- 30%

FOSSI LS: NO FGOSSI LS

EUHEDRAL DOLOM TE CRYSTALS IN A M CRITE MATRI X

DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY

POROSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED, ANHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- T%

FOSSI LS: NO FOSSI LS

DOLOSTONE; GRAYI SH BROWN TO YELLOW SH GRAY

POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, 50- 90% ALTERED
ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 01%

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

AS ABOVE

DOLOSTONE;, GRAYI SH BROWN TO DARK YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED;, SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI NMESTONE- T%

FOSSILS: NO FOsSI LS

AS ABOVE
AS ABOVE

AS ABOVE
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1940 - 1945 AS ABOVE

1945 - 1950 DOLOSTONE; GRAYlI SH BROWN TO MODERATE YELLOW SH BROWN
PORCSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED;, SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
OTHER FEATURES: SUCROSI C
FOSSILS: NO FOsSI LS

1950 - 1955 DOLOSTONE; GRAYI SH BROWN TO DARK YELLOW SH BROWN
POROSI TY: | NTERCRYSTALLI NE; 50-90% ALTERED; SUBHEDRAL
GRAIN SI ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
FOSSI LS: NO FGOSSI LS

1955 - 1960 DOLOSTONE; GRAYl SH BROAN TO DARK YELLOW SH BROMN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR: 50- 90% ALTERED
SUBHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 01%
FOSSI LS: NO FOSSI LS

1960 - 1965 AS ABOVE
1965 - 1970 AS ABOVE
1970 - 1975 AS ABOVE

1975 - 1980 DOLOSTONE; GRAYI SH BROAWN TO OLI VE GRAY
PORCSI TY: | NTERCRYSTALLI NE; 50- 90% ALTERED, SUBHEDRAL
GRAI N Sl ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
FOSSI LS: NO FOSSI LS

1980 - 1985 NO SAMPLES

1985 - 1990 LI MESTONE; VERY LI GAT ORANGE TO GRAYI SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
GRAI N TYPE: CALCI LUTITE, CRYSTALS, PELLET
05% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
MODERATE | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: DOLOM TE- 05%
OTHER FEATURES: LOW RECRYSTALLI ZATI ON
FOSSILS: NO FOsSI LS

D-64



FAS Investigation — Reedy Creek Improvement District Hydrogeologic/Engineering Report

1990 - 1995 LI MESTONE; VERY LI GHT ORANGE TO YELLOW SH GRAY
PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR
GRAIN TYPE: CALCI LUTITE, CRYSTALS, PELLET
10% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: M CROCRYSTALLI NE; RANGE: FINE TO LI THOGRAPHI C
GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: DOLOM TE- 35%
OTHER FEATURES: HI GH RECRYSTALLI ZATI ON
FOSSI LS: NO FOsSI LS

1995 - 2000 AS ABOVE
2000 - 2005 AS ABOVE
2005 - 2010 AS ABOVE

2010 - 2015 LI MESTONE, YELLOW SH GRAY TO MODERATE GRAY
POROSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR
GRAIN TYPE: PELLET, CALCILUTITE, SKELETAL
20% ALLOCHEM CAL CONSTI TUENTS
GRAIN SI ZE: VERY FINE;, RANGE: FINE TO LI THOGRAPHI C
GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTITE MATRI X
ACCESSORY M NERALS: DOLOM TE- 20%
OTHER FEATURES: MEDI UM RECRYSTALLI ZATI ON, DOLOM TI C
FOSSILS: NO FOsSI LS

2015 - 2020 AS ABOVE
2020 - 2025 AS ABOVE
2025 - 2030 AS ABOVE
2030 - 2035 AS ABOVE
2035 - 2040 AS ABOVE
2040 - 2045 DOLOSTONE;, GRAYI SH ORANGE TO GRAYI SH BROWN
POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; SUBHEDRAL
GRAI N S| ZE: M CROCRYSTALLI NE
RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE
GOOD | NDURATI ON
CEMENT TYPE(S): DOLOM TE CEMENT
ACCESSORY M NERALS: LI MESTONE- 15%
FOSSI LS: NO FOSSI LS

2045 - 2050 AS ABOVE
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- 2055
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- 2075

- 2080

- 2085

- 2090

- 2095

LI MESTONE; YELLOW SH GRAY TO MODERATE GRAY

PORCSI TY: | NTERCRYSTALLI NE, | NTERGRANULAR, VUGULAR
GRAI N TYPE: CRYSTALS, CALCILUTITE

GRAI'N SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
ACCESSORY M NERALS: CHERT- T%

OTHER FEATURES: DOLOM Tl C

FOSSI LS: NO FGOSSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO MODERATE GRAY

POROSI TY: | NTERCRYSTALLI NE, VUGULAR, | NTERGRANULAR
50- 90% ALTERED; ANHEDRAL

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

ACCESSORY M NERALS: LI MESTONE- 10%

FOSSILS: NO FOsSI LS

AS ABOVE

DOLOSTONE; YELLOW SH GRAY TO LI GHT OLI VE GRAY
POROSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE, VUGULAR
50- 90% ALTERED; ANHEDRAL

GRAI N S| ZE: M CROCRYSTALLI NE

RANGE: M CROCRYSTALLI NE TO CRYPTOCRYSTALLI NE

GOOD | NDURATI ON

CEMENT TYPE(S): DOLOM TE CEMENT

OTHER FEATURES: CALCAREQUS

FOSSI LS: NO FOSSI LS

AS ABOVE
AS ABOVE

LI MESTONE, YELLOW SH GRAY TO LI GHT COLI VE GRAY
PORCSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE, VUGULAR
GRAIN TYPE: CRYSTALS, CALCILUTITE

GRAIN SI ZE: M CROCRYSTALLI NE

RANGE: VERY FI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X, DOLOM TE CEMENT
OTHER FEATURES: DOLOM TI C

FOSSILS: NO FOsSI LS

AS ABOVE
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2095 - 2100 LI MESTONE; LI GHT OLI VE GRAY TO MODERATE LI GAT GRAY
PORCSI TY: | NTERGRANULAR, | NTERCRYSTALLI NE
GRAI N TYPE: CRYSTALS, CALCILUTITE
GRAI'N SI ZE: M CROCRYSTALLI NE
RANGE: VERY FI NE TO LI THOGRAPHI C; GOOD | NDURATI ON
CEMENT TYPE(S): CALCILUTI TE MATRI X
ACCESSORY M NERALS: ANHYDRI TE-01%
OTHER FEATURES: DOLOM Tl C
FOSSI LS: NO FGOSSI LS

2100 TOTAL DEPTH
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5810-D Breckenridge Parkway

Advanced Tampa, FL 33610
- - 813-630-9616

Environmental Laboratories, Inc. FAX 813-630-4327
Client: Diversified Drilling Report No.; T0310876
Project Name:  Disney Injection Well Date Sampled: 11/26/03
Project Number: 24310 Date Received: 11/26/03 10:00
PWS ID#: Date Reported: 12/23/03
Attention: Paul Petrey

Phone Number:

Address: 8801 Maislin Drive

Tampa, FL 33837

Project Description

The analytical results for the samples contained in this report were submitted for analysis as outlined by the
Chain of Custedy.

Project Name: Disney Injection Well

R A

/
* R _/,/

Approved By: _4, /// -

Nissa Mulnick, QA Deputy "

If you have any guestions, the above named should be contacted.

Advanced Environmental Laboratories certifies that the test resulls in this report meet all requirernents of the NELAC standards, unless
notated otherwise in the body of the report.

Total Number of Pages = /9



Advanced Environmental Laboratories, Inc.

Analvtical Report
Client: Diversified Drilling Report No.;: T0310976
Project Name: Disney Injection Well Date/Time Sampled: 11/26/03 B:45
Matrix: Water . .
Date/Time Received: 11/26/03 10:00
PWS ID#:
Client Sample ID: Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Inorganic Analysis
Sample Analysis

Parameter ID  Analytes: McL Number Results Units Qualifier  Analysis Method  pate/Time MDL  Lab Analyst
1005 Arsenic 0.05¢ T0310976-01 0.0016 mgiL u SWE010B 12/2/03 1936  0.0016 J KG
1010 Barium 2.0 T0310976-01 0.018 mg/L. SWEQ10B 12/2/03 1936 0.00076 J KC
1015 Cadmium 0.0050 TO0310976-01 0.00054 mg/L i Swe0108 12/2/03 19:36  0.00036 J KC
1020 Chromium 0.10 T0310976-01 0.0012 mg/L i SW&010B 12/2/03 19:36  0.0010 J KC
1030 * Lead 0.015 T0310976-01  0.00091 mg/L 3] SWE010B 1272103 19:36  0.00091 J KC
1036 * Nickel 0.10 TO310976-01  0.00085 mg/L u SWe0108 12/2/03 19:36  0.00085 J KC
1045 Selenlum 0.050 T0310976-01 0.0022 mg/L u SW6010B 12/2/03 19:36  0.0022 J KC
1052 Sodium 1680 T0310976-01 3.6 mg/L SW60108 12/2/03 19:36  0.049 J KC
1075 Beryllium 0.0040 T0310976-01  0.00005% mg/L u SWe60108 12/2/03 19:36 0.000059 J KC
i The reporied value is between the iaboratory method detection limit and the laboratary praclical quantilation limil.
Y The compound was analyzed for but not detected.
J DOH certilication #£82574 {AEL-JAX) (FL NELAC certificalion)
= Comment for Lead —  Analyzed 12-04-03 11:34 due to reanalysis.
T Comment for Nickel - Analyzed 12-04-03 11:34 due to reanalysis.

MDL Method Reporting Limit
For aill Results qualified with an |, the PQL is defined to be 4 times the MDL



Advanced Environmental Laboratories, Inc.

Analytical Report
Client: Diversified Drilling Report No.: T0310976
Project Name: Disney Injection Well Date/Time Sampled: 11/26/03 8:45
Matrix: Water Date/Time Received: 11/26/03 10:00
PWS [D#:
Client Sample ID; Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Miscellaneous Analytes
Sample Analysis
Parameter D Analytes: MCL Number Results Units Qualifier  Analysis Method pate/Time MOL  Lab Analyst
——— I —
Total Coliform (MF) T0310976-01 1 cfu/10emi U SM9222B  11/26/0310:3¢ 1.0 T DMF
Total Alkalinity (as CaCO3) T0310976-01 110 mgiL E310.1 12/24/0312:30 5.0 T DLS
1017 Total Chiorides 250 T0310976-01 18 mg/L i E325.1 12/6/03 17:18 2.5 T NBM
1024 Cyanide 0.20 T0310976-01  0.0041 mgll U SM4500CN-E  12/2/03 8:15  0.0041 T UH
1025 Fluorlde 40 T0310976-01  0.14 mgiL SM4500F-C  12/1/03 10:20  0.031 T DLS
1040 Nitrate (as N) 10 T0310976.01  0.050 mgi. U SM4500NC3-F 11/26/0312:00 0,050 T CLB
1041 Nitrlte (as N} 1.0 T0310976-01  0.050 mgL U SM4500NO3-F 11/26/0312:00  0.050 T CLB
1055 Sulfate {as SO4) 250 T0310976-01 12 mg/L E375.4 12/9/03 16:30 1.9 T sB
1905 * Color 15 T0310976-01 8.0  Color Units 5M2120B  11/26/0310:35 5.0 T Al
1920 Odor 3.0 T0310976-01 8.0 TON SM2150B  11/26/0315:40 1.0 T Al
1925 pH 6.5-8.5 T0310376-01 8.0  pH Units , Q E150.1 11/26/0310:25 T NS
1930 Total Dissolved Solids 500 T0310976-01 160 mgiL E160.1 12/1/03 13:30 10 T UH
2905 MBAS 0.50 T0310976-01  0.064 mg/L i E425.1 11/26/0312:20  0.026 T Al

i The reparted value is between the laboratory method detection limit and the laboratery praclical quantitation limit.
Q Sample held beyond the acceptable hold time.

u The compound was analyzed for but not detected.

T DCH certification #E84589, Compgap #960174 (AEL-Tampa)

¢ Comment for Color -~ pHwas 8.00 at tima of color analysis.

MDL Method Reporting Limit

For alt Results qualified with an |, the PQL is defined to be 4 times the MDL



Advanced Environmental Laboratories, Inc.

Analytical Report

Client: Diversified Drilling
Project Name: Disney Injection Well
Matrix: Water
PWS ID#:

Client Sample 1D: Well Tap
Site: Reddy Creek

Secondary Chemical Analysis

Report No.: T0310976
Date/Time Sampled: 11/26/03 8:45

Date/Time Received: 11/26/03 10:00

Sampled By:
Shipping Method: AEL Pick-up

Analysis

Date/Time

Sample
Parameter IO Analytes: MCL Numbar Results Units Qualifier  Analysis Method
1002 Aluminum 0.20 T0310976-01 0.021 mg/L i SW6010B
1022 Copper 1.0 T0310976-01 0.0049 mg/L SWe010B
1028 Iron 0.30 T0310876-01 0.090 mg/L SWEO1CB
1032 Manganese 0.050 T0310976-01 0.0019 mg/L [ SWe010B
1050 * Silver 0.10 T0310976-01 0.00017 mg/L u SW6010B
1085 * Zine 5.0 T0310976-01 0.0025 mg/l U SW6E010B
f The reported value is between the labaratary method detection limit and the laboratory practical quantitation limit.
U The compound was analyzed for but not detecled.
J DOH certification #E82574 (AEL-JAX) {FL NELAC certification)
* Comment for Silver —  Analyzed 12-04-03 11:24 due to reanalysis.
* Comment for Zinc ~  Analyzed 12-04-03 11:34 due to reanalysis.

MDL Method Reperting Limit
For all Results qualified with an 1, the PQL is defined to be 4 times the MDL

Jason Hopp

MDL  Lab Analyst

12/2/03 19:36
12/2/03 19:36
12/2/03 19:36
12/2/03 19:36
12/2/03 19:36
12/2/03 19:36

0.021 J KC

0.0011 J KC

0.019 J KC
0.0014 J KC
0.00017 J KC
0.0025 J KC



Advanced Environmental Laboratories, Inc.

Analytical Report
Client: Diversified Drilling Report No.: T0310976
Project Name: Disney Injection Well Date/Time Sampled: 11/26/03 8:45
ix: r . .
Matrix: Wate Date/Time Received: 11/26/03 10:00
PWS ID#:
Client Sample ID: Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Total Metals
Sample Analysis
Parameter I Analytes: MCL Number Results Units Qualifier  Analysis Method  pate/Time MDL  Lab Analyst
Calclum T0310976-01 37 mgiL SWE010B  12/2/03 19:36 0018 J KC
* Potassium TO310876-01 1.1 mg/L SWe010B 12/2/03 18.36 0.11 J KC
Magnasium T0310976-01 1 mgiL SWE010B 12/2/03 18:36  0.016 J KC
J DOH certification #E82574 (AEL-JAX) (FL NELAC certification}

* Comment for Potassium —  Analyzed 12-4-03 due lo reanalysis.

MOL Method Reporting Limit
For all Results qualified with an |, the PQL is defined to be 4 times the MDL



Advanced Environmental Laboratories, Inc.

Analytical Report
Client: Diversified Drilling Report No.: T0310976
Project Name: Disney Injection Well Date/Time Sampled: 11/26/03 8:45
Matrix: Water Date/Time Received: 11/26/03 10:00
PWS ID#:
Client Sample ID: Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Total Metals (Hg)
Sample Analysis

Parameter ID  Analytes: MCL Number Results Unlts Qualifier  Analysls Method  pate/Time MDL  Lab Analyst
1035 Mercury 0.0020 T0310976-01 0.000018 mg/L U SWT7470A 12/5/03 8:42  0.000018 J TP
u The compound was analyzed for but nol detected.

J DOH certification #£82574 (AEL-JAX) (FL NELAC cerlification)

MDL Method Reporting Limit

For all Results qualified with an |, the PQL is defined to be 4 times the MDL



Advanced Environmental Laboratories, Inc.

Analytical Report
Client: Diversified Drilling Report No.: T0310976
Project Name: Disney Injection Well Date/Time Sampled: 11/26/03 8:45
Matrix: Water
atrix: W Date/Time Received: 11/26/03 10:00
PWS ID#:
Client Sample ID: Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Total Metals (Sb)
Sample Analysis
Parameter ID  Analytes: MCL Number Resuits Units Qualifier  Analysis Method pate/Time MDL  Lab Analyst
Antimony T0310976-01  0.0034  mgll U SWT041A  12/11/0315:27  0.0034 KC

U The compound was analyzed for but not detected.

MOL Method Reporting Limit
For all Results qualified with an |, the PQL is defined to be 4 times the MDL



Advanced Environmental Laboratories, Inc.
Analytical Report

Client: Diversified Drilling
Project Name: Disney Injection Well
Matrix: Water

Report No.

Date/Time Sampled:

Date/Time Received:

: T0310976
11/26/03 8:45
11/26/03 10:00

PWS ID#:
Client Sample ID: Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Total Metals (Tl}
Sample X Analysis
Parameter ID  Analytes: MCL Number Results Units Qualifier  Analysis Method  pate/Time MDL  Lab Analyst
e
1085 Thalllum 0.0020 T0310976-01 0.00098 mg/L U SW7841 12/15/039:17  0.00098 J  KC
U The compound was analyzed far but not detected.
J DCH certification #E82574 (AEL-JAX) (FL NELAC certification)

MDL Method Reporting Limil
For all Resuits qualfied with an |, the PQL 1s defined to be 4 times the MDL



Advanced Environmental Laboratories, Inc.

Client: Diversified Drilling

Project Name: Disney Injection Well

Matrix: Water

Analytical Report

Report No.:

Date/Time Sampled:

Date/Time Received:

T0310976
11/26/03 8:45

11/26/03 10:00

PWS ID#:
Client Sample ID: Well Tap Sampled By: Jason Hopp
Site: Reddy Creek Shipping Method: AEL Pick-up
Volatile Organic Analysis
Sample Analysis
Parameter ID  Analytes: MCL Number Results Units Qualifler ~ Analysis Method  paafTime MDL  Lab Anaiyst
2378 1,2,4-Trichlorobenzene 70 T0310976-01 0.30 ug/l U SW8260B 12/9/03 18:04 0.30 J BB
2380 Cis-1,2-dichloroethene 70 T0310976-01 0.33 ug/L U SWB260B 12/9/03 18:04 0.33 J BB
2965 Xylenes (Total) 10000 T0310976-01 0.86 ugll U SWB8260B 12/9/03 18:04  0.86 J BB
2964 Methylene Chioride 5.0 T0310976-01 0.21 ugll V] SW8260B 12/9/03 18:04  0.21 J BB
2968 1,2-Dichlorobenzene 600 T0310976-01 0.28 ug/L V] SWa2e0B 12/9/03 18:04 0.28 J BB
2969 1,4-Dichlorobenzene 75 T0310976-01 0.30 ug/L u Swaz60B 12/9/03 18:04 0.30 J BB
2976 Vinyt Chloride 1.0 T0310976-01 0.43 ug/L u SWaz608 12/9/03 18:04 0.49 J BB
2977 1,1-Dichloroethena 7.0 T0310976-01 0.50 ug/L u SWa2608 12/9/03 18:04 0.50 J BB
2979 Trans-1,2-dichloroethene 100000 T0310976-01 0.50 ug/L u SW82608 12/9/03 18.04 0.50 J BB
2980 1,2-Dichloroethane 3.0 T0310976-01 0.36 ugiL u SW8260B 12/9/03 18:04  0.36 J BB
2981 1,1,1-Trichloroethane 200 T0310976-01 0.39 ug/L u SW8260B 12/9/03 18:04  0.39 J BB
2982 Carbon Tetrachloride 3.0 T0310976-01 0.39 ugiL u SwWa2608 12/9/03 18:.04  0.39 J BB
2983 1,2-Dichloropropane 5.0 T0310876-01 0.30 ug/L u SW8260B 12/9/03 18:04  0.30 J BB
2984 Trichloroethene 3.0 T0310876-01 0.43 ug/L u SWez260B 12/8/03 18:04 0.43 J BB
2985 1,1,2-Trichloroethane 5.0 T0310976-01 0.34 ug/l U SW8gze0B 12/9/03 18:04 0.34 J BB
2987 Tetrachloroethene 3.0 T0310976-01 0.43 ugfl u SwWa2608 12/9/03 18.04 0.43 J BB
2989 Chlorobenzene 100 TQ310976-01 0.31 ug/L u 5W82608 12/9/03 18:04 0.31% J BB
2990 Benzene 1000 T0310976-01 0.30 ug/L u 3W82608B 12/9/03 18:04  0.30 J BB
2991 Toluene 1000 T0310976-01 0.29 ug/L u SW8260B 12/9/03 18:04 .29 J BB
2992 Ethylbenzene 700 T0310976-01 0.27 ug/L u . AIC 5W8260B 12/9/03 18:04  0.27 J BB
2996 Styrene 100 T0310976-01 0.25 ug/L U . AIC SWa82608B 12/8/03 18:04  0.25 J BB
AIC Alternate initial calibration criteria used {(mean RSD <15%)
u The compound was analyzed for but not detected.
J DOH certification #E82574 (AEL-JAX) (FL NELAC cerification}

MDL Method Reporting Limit
For all Results qualified with an |, the PQL is defined to be 4 times the MDL



fAdvanced _
Environmental Laboratories, Inc.

5810-D Breckenridge Parkway
Tampa, Florida 33610

(813) 630-9616

FAX (813) 630-4327

Client: Diversified Drilling
P.O. Box 290699
Tampa, FL 33687

Contact: Paul Petrey

Report Number: T0310976
Date Reported: 12/23/03
Date/TimeSampled: 11/26/03 0845
Date/Time Received: 11/26/03 1000

Phone Number: (813)988-1132 Compqap: 980174
Project Location: Disney Injection Well/Reddy Creek DOH Cert. No.: E84589
Total Pages: (9
Matrix: Ground Water
RADIOCHEMICAL ANALYSIS
62-550.310(5)
(PWS033)
Parameter Sample Analysis Data Error Analytical Analysis  Analyst DOH
ID Name(MCL) Number Result(pci/l) Qualifier (+/-) Method MDL Date Initials Lab ID:
4000 Gross Alpha(5.0**) T0310976-01 1.6 U 1.2 EPA900.0 1.6 12/10/03 MIN E83033
4030 Radium 228(3.0%)  T0310976-01 1 U 0.6 EPARa-05 1 12/8/03 KLN E83033

Approved by: /

Nissa Mulnick, Quality Assurance Deputy

** Above 5 pci/l requires analysis on Radium 226, above 15 pci/l requires analysis on Uranium.
*Radium 226 and 228 cannot exceed 3

MCL-Maximum Contaminant Level

U-Sample was analyzed for but not detected

Advanced Environmental Lab certifies that the
test results in this report meet all requirements
of Nelac standards.



JEC 122003 B:44aM NO. 502 P

gE%Florida Radiochemistry Services, Inc.

5456 Hoffner Ave., Suite 201 Orlando, FL 32812
Phone: (407) 382-7733 Fax: (407)382-7744
Certification I, D. # E83033

Work Order #: 0312008
Report Date: 12/11/03

Report to:

Advanced Environmental Laboratories, Inc.
5810-D Breckenridge Parkway

Tampa, FL 33610

Attention: Michael Cammarata

| do hereby affirm that this record contains no willful misrepresentations and that this information given by
me is true to the best of my knowledge and balief, | further certify that the methods and quality control
measures used to produce these laborstory resuits were implemented in accordance with the requirements
of this laboratory's certification and NELAC Standards.

Date /2 /D ]

Page 10f 3



DeC. 122003 6:45AM

Client:

Client Contact;
Client PO,

Project 1.D,

Lab Samp!e 1.D.

0312008-01

Grosx Alpha
Error +/-
MDL
EPA Method
Prep Date
Analysis Date
Analyst

Units

Sample Login

Advanced Environmentai

Laboratories, Inc.

Michael Cammarata

TO310878

Client Sample 1.D.

T0310876-01

Analysis Results

<1.8
1.2
16
900.0
12/08/03
12/10/03
MJN

pGifl

Florida Radiochemistry Services, InC.

Date / Time
Received
12/02/03 09:51

Sampie
Date/Time

11/28/03 08:45

Radium 228
Error ¢/-
MDL
EPA Method
Prep Date
Anaiysig Date
Analyst

Units

Work order #

0312008

Analysis
Requested

Ga, Ra228

<1.0
0.e
1.0
Ra-0§
12/06/0%
12/08/02
PJ

pCill

Page 2 of 3



DeC. 12,2003 §:45AM

V% "‘! Florida Radiochemistry Services, Inc.
]

QA Page

Analyte Sample # Date  Sample Amount Spike Spike/Dup 8pike

Analyzed Result Spiked Result Result % Rec.

Gross Alpha 0311257-02 12/10/03 <0.8 10.2 10.0 10.0 98

Radium 228 0312008-01 12/08/03 <1.0 6.8 6.0 6.2 88

Quality Control Limits

% RPD % Rec.
Gross Alpha 16.8 85-125
Radium 228 19.1 17118

Spike Dup
% Rpd

3.3

Page 3of 3



SOUTHERN ANALYTICAL LABORATORIES, IiNC.

110 BAYVIEW BOULEVARD, CILDSMAR. Bl B4B7Y7 67 343550 fda e, B DR 2m A

Advanced Environmental Laboratories Inc. December 8, 2003
5810-D Breckenridge Parkway Project No: 39139
Tampa, FL 33610-

Laboratory Report

FDEP Report Ferm attached for the following sample(s):

Client Project Description:  T0310976

39130.0% T0310876-01 11/26/03 08:45 11/26/03 13:50

FDOH Laboratory No. EB4129

Approved By: Francis I. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager



SOUTHERN ANALYTICAL LABORATORIES, INC.

11QABAYVIEFW BOULEVARD, OLDSMAR, FL 34877 31 DR 84 tar 31 385500 R

Advanced Environmantal Laboratories Inc. December 9, 2003
T0310976 Project No: 39129

Sample ID: T0310976-01

Pesticide/PCE Analysis
62-550.310(4)b
{PWS029)
Paramater ID and Name MCL  Sample Analysis Units Analytical Analysis Detection LabID
Number Result Methad Date Limit
2005 Endrn . 2 38139.1 0.t U ugh EPA 5252 12/05/03 0.1 EB4129
2010 gamma-BHC (Lindana) 0.2 39139.01 0.06 U ugl EPA 525.2 12/05/63 0.08 EB4129
2015  Methoxychior 40 39139.01 0.05 U ugi EPA 525.2 12/05/03 0.05 EB4129
2020  Toxaphene 3 39139.01 05 U ug EPA 508.1 12/06/02 0.5 E84129
2031 Datapon 200 39139.01 LIRY ugh EPA 515.3 12/06/03 1 £84129
2032 Diguat 20 39139.01 LR ugh EPA 549.2 12/03/03 1 £84129
2033  Endothall 100 39139.01 20U ugh EFA 548.1 12/04/03 20 £84129
2034  Giyphosate 700 39138.01 16 U ugh EPA 547 12/05/03 10 £84128
2035  Di{2-ethythexyl)adipate 400 39138.01 03y ugh EPA 5252 12/05/33 03 £84129
2036  Oxamyl (Vydate) 200 39139.01 05 U ugfl EPA 531.1 12/08/03 05 £84129
2037  Simazine 4 39139.01 0.07 U ugll EPA 5252 12/05/03 0.07 EB4129
2039  Di{2-athyihexylphthalate & 39139.01 10y ugll EPA 5256.2 12/05/03 1.0 E84129
2040 Picloram 500 39135.01 075 U ugA EPA 5153 12/06/33 0.75 E84129
2041 Dinasab T 39139.01 a5 U ugdl EPA 5153 12/06/33 0.5 E84129
2042 Hexachlorocyclopentadiena 50 38139.01 c2u ugh EPA 5252 12/05/03 0.2 E84129
2046  Carbofuran 40 39139.01 05 U ugfl EPA 5311 12/08/03 0.5 EB4129
2050  Adrazine 3 38139.01 0.06 U ug EPA 525.2 12/05/03 0.06 E84129
2061 Alachlor 2 39139.0 0.2 U ugA EPA §25.2 12/08/03 Q.2 EB4129
2085  Heptachior 04 38139.01 008 U ugA EPA 5252 12/05/03 0.08 EB4129
20687  Heplachlor Epoxide 0.2 39139.01 01 4 ugh EPA 5252 12/05/03 0.1 £84129
2105 24D 70 39139.01 tu ugh EPA 5153 12/06/03 1 EB8412G
2110 2,4,5-TP {Silvex) 50 39139.01 0.25 U ugh EPA 5153 12/08/03 0.25 EB4129
2274 Hexachicrobenzensa 1 39139.01 0.05 U ugft EPA 525.2 12/05/03 G.05 £84123
2306  Benzo(a)pyrene 02 39139.01 01U ught EPA 5252 12/05/03 01 E84128
2326 Pentachlarophenol 1 39139.01 0.1 U ugft EPA 515.3 12/06/03 G.1 E84129
2383 PCBs 0.5 39135.01 0.z U ught EPA 508.1 12/06/03 0.2 £84129
2931 Dibromochlcropropana 0.2 39139.01 0.005 U ugh EPA 5041 12/05/03 0.005 EB4129
2946 Elhylene dibromide 0.92 39139.01 0.005 U ugh EPA 504.1 12/05/03 0.005 E84129
2959 Chtordane 2 39139.01 0.05 U ugh EPA 508.1 12/06/03 0.05 E84129
504.1  Dale Extracted 39139.01 12/04/03 EPA 504.1 E84129
508.1 Dale Extracled 39139.01 12/04/03 EPA 508.1 E84129
5153 Date Extracted 39139.01 12/04/03 EPA 515.3 E84129
5252 Date Extracted 32139.01 12/04/03 EPA 525.2 EB4129
§48.1  Date Extracted 39139.01 11/28/03 EPA 548.1 E84129
549.2 Date Extracted 39139.01 12102/03 EPA 545.2 E84129
Footnotes:

U Analyte was not detected; indicated concentration is method detection limit.
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AEL Tampa

5810-D Breckenridge Parkway
Tampa, FL 33610

813-630-9616 Fax 813-630-4327

Chain-of-Custody for AEL Tampa to Southern Analyti

Contact Person: Michael Cammarata

Project #: T0310976

Southern Analytical

110 Bayview Bivd,

Oldsmar, FL 34677

813-855-1844

Contact Person: Sample Receiving

Department: SA

Check if Rush
Lab Code Client Sample ID Test Matrix Collect Date / Time Receive Date Due Date # Botties Bottle Type (Pres.)
T0310976-01 Well Tap 62-550 549.2 Water 11/26/2003  8:45 11/26/03 10:00 12132003 IXILAP K290y
T0310976-01 Well Tap 62-550 548 Water 11/26/2003  8:45 11/26/0310:00  12/3/2003 ,
1031097601 Well Tap 62-550 547 Water 11/26/2003  8:45 11/26/03 10:00  12/3/2003 IO RG220
T0310976-01 Well Ta, 62-550 531.1 Water 1126/2003  8:45 1126/0310:00  12/3/2003 — , P
P — S ML L4703
T0310976-01 Well Tap 62-550 525.2 Water 11/26/2003  8:45 11/26/03 10:00  12/3/2003 )
T0310976-01 well Tap 62-550 515.1 Water 11/26/2003  B:45  11/26/03 10:00  12/3/2003 SXUErCAY Kag D20+
To 8- ; - : : 1 10:00 1 3 ;
310976-01 Well Tap 62-550 508.1 Water 11726/2003 845  11/26/03 10:0 2/3(200 eHOm Ly N |
T0310976-01 Well Tap 62-550 508 Water 11/26/2003  8:45 11/26/0310:00  12/3/2003
T0310976-01 Well Tap 52-550 504.1 Water 11262003  8:45 11/26/0310:00  12/10/2003
/o o2
- AN e | C .
Tampa Relinguisher: S SR G Shipping Receiver; Date/Time:  11/26/2003 10:21:28 AM

o
4

Shipping Relinquisher: Q ’/@C .
/ L

Page 1of 1

L f’/ Southern Analytical Receiver; &7-1 \f{,ﬁ(&( {Lﬁ’\é] ~/ Date/Time: le _ZLv/Uj . l Sg(':
{ 4
J v '



P.

NO. 592

Chain-of-Custody for AEL Tampa to Florida Radioch

AEL Tampa

5810-D Breckenridge Parkway
Tampa, FL. 33610

813-630-9616 Fax 813-830-4327
Contact Person: Michael Cammarata

Project # TO310976

Florida Radfiochemistry
5456 Hoffner Ave., Suite 201
OCriande, FL 32812-2517
407-382.7723

Contact Person: Sample Racaiving

Department: FloridaRad

|:] Check if Rush

Lab Code Cliest Sample ID Tast Matrix Collect Date /Time Receive Date Due Date #Botiles Botlle Type (Pres.)
Ta310976-01 Well Tap Radium 228 Water 112602003  &45 1172603 10:00 12102003 1L Amber Glass
T0310976-01 Well Tap Gross Alpha Water 11262003 645  11/2603 10.00 1211072003 1L Poly

"% 2 ‘ 1 {3 lbuo
Tampa Relinquisher: Shipping Receiver: Date/Time: 2

Shipping Relinquisher:

Florida Radiochemistry Receiver: é A &[& o)

Pagataof1

Data/Time: ég!_)_ﬁ& 4’5}




Chain-of-Custody for AEL Tampa to AEL Jax{

AEL Tampa

5810-0 Breckinridge Parkway
Tampa, FL 33610

813-630-9616 Fax 813-630-4327
Contact Person: Michael Cammarata

Project #: T0310976
CustomerName: Diversified Drilling
Collector: Jason Hopp

AEL Jax
6601 Southpoint Parkway

Jacksonville, FL 32216
904-363-9350 Fax 904-363-9354
Contact Person: Sean Hyde

Check if Rush

Lab Code Client Sample ID Test Matrix Collect Date /Time Receive Date Due Date # Bottles  Bottle Type (Pres.)
T0310976-01 Well Tap -550 Metals ICP (Primary) C Water 11/26/2003 845 11/26/03 10:00 12/10/2003 - 1L Poiy
T0310976-01 Well Tap 50 Metals ICP (Secondary) Water 11/26/2003 845 11/26/03 10:00 12/10/2003 _ 1L Poly
T0310976-01 Well Tap 62-550 VOCs GW Water 11/26/2003 8:45 11/26/0310:00 12/10/2003 - 40mL VOC Vial
T0310976-01 Well Tap Hg Water 11/26/2003 845 11/26/03 10:00 12M0/2003 R 500mL Poly
T0310976-01 Well Tap Sb (GFAA) Water 11/26/2003 8:45 11/26/03 10:00 12/10/2003 - 500mL Poly
T0310976-01 Well Tap TI (GFAA) Water 11/26/2003 845 11/26/03 10:.00 12M10/2003 500mL Poly

AT
e

Tampa Relinquisher:

Shipping Relinquisher:

Shipping Receiver:

Jacksonville Receiver:

Page 1 of 1

/Cf ‘L

Date/Time: _ﬁ’/.:-)(,rf//‘ g,-é—,-é@- %’)
Date/Time: /127*)—&3 ny




Environmental Laboratories, Inc. ULl )
4 Jacksonville: 8601 Scuthpoint Parkway. Jacksonville, FL 32216 » (904) 363-9350 Fax (904) 363-9354 7y ('.\
J  Tampa: 5810-D Breckenridge Parkway, Tampa. FL 33610 = {813) 630-9616 Fax {813) 630-4327 page v of {
1 Gainesville: 2106 NW 67th Place, Suite 7, Gainesville, FL 32606 + (352) 367-1500 Fax (352) 367-0050
CLIENT NAME: PROJECT NAME: BOTTLE|
. SIZE
" D : . L F &
Dt\l@-{!/‘f.’ D( \_L_\Jr (} [\)\‘fuli'u" ‘I‘\\éé(%\fn‘- L'U.ii {L TYPE
ADDRESS: ; I e P.O. NUMBERY PROJBCT NUMBER: i
PC. Bex 24CETY 2420 [aw v L
e - - PROJECT LOCATION: NE ; A
l(,.\rup._; . {’L 3 ;(;a b 7 ﬁ 8 g B
PHONE: ' FAX: Q , Y N
qeR- (132 455 6630 cddy Ceaek S — ) i
CONTACT: 7 5 SAMPLED BY: =< * sD ;‘11 2 B
t ST S O - QASc.y Hopp \L (_é E
TURN AROUND TIME: " | REMARKS / SPECIAL INSTRUCTIONS: o . = 3
i <
9. S~
D& STANDARD D A I -T4 ~ | =3
T ~ 7 3
Tonmp: 24 -~ Y A
1 RUSH T € . ~ ) 6; < \ 2
loeb 0 C %5 T4 ) -
WW:= waste water SWosurface water GW=ground water DW-=drinking water OIL A=air SO0=soil SL=sludge |Freserv
Grab SAMPLING NO.
jAMPLE 1D SAMPLE DESCRIPTION Composte| —xTe = MATRIX| oo
W 2l “o C lidahy v95 | o 1% X | | x|y DKL e
- L J |
I=lce H=(HC) S=(H804) N=(HNOj) T =(Sodium Thicsulfate) ARelinquished by: Date  Time + Received by: Date  Time
Shipment | Method [ Sample Kit Cooler#____ 1 (L., %, d Lol taeo | A oo U7ilod 165 oo
Out: / [/ |Via: RB DT 5 - 7 fﬂ T
AB D/T. / :
. - Trip BI. 3|
Ret: / / |Via:
o 2dos e O 9 4
Received on ice: iyes‘ dno QC  sent '}‘teceived revised 8/01
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