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1.0 INTRODUCTION

On behalf of Okeechobee Landfill, Inc., L.S. Sims & Associates have prepared this report
to propose the seating depth of the final casing for the OLI injection well being
constructed for OLI by All Webbs Enterprises, Inc. (contractor). This report is submitted

pursuant to a permit requirement.

1.1 Construction Activities

Information on injection well construction and testing activities at OLI are summarized
below. Pursuant to permit requirements, progress reports have been submitted to the
Florida Department of Environmental Protection (FDEP) on a weekly basis. For additional
information, if required, regarding the details of daily site construction and testing
activities, please refer to the submitted Weekly Construction Reports.

Construction of the injection well began during the week of 03 March 2008. All Webbs
Enterprises, Inc. initially installed 250 feet of 42-inch diameter conductor casing. A
nominal 42-inch hole was then drilled to 674 feet below land surface (BPL). After
obtaining geophysical and lithologic data from the open hole, a 34-inch diameter surface
casing was installed to 674 feet BPL. A 12%-inch diameter pilot-hole was then drilled to a
depth of 2,003 feet BPL and the required testing (straddle packer, geophysical logging,
and lithologic samples) was performed in accordance with permit requirements. After
obtaining the required approval from FDEP, the pilot-hole was reamed to a nominal 34-
inch diameter and a 26-inch diameter intermediate casing installed to 1,994 feet BPL. A
mechanical integrity test (MIT) was then successfully performed on the 26-inch diameter
intermediate casing. Please refer to the May, 2008 submittal to FDEP regarding the
seating depth of the intermediate casing string and summarizing the activities prior to this
construction and testing phase for the injection string.

Upon completion of the installation and testing of the 26-inch diameter intermediate
casing a 12%-inch diameter pilot-hole was drilled to a total depth of 3,506 feet BPL
pursuant to discussions with FDEP. Ten (10) rock cores were collected below the base of
the Underground Source of Drinking Water (USDW) during the pilot-hole drilling. The
borehole is currently being reamed in preparation for final injection casing (16-inch)

installation.



1.2 Pilot-Hole Geology

Cutting samples were collected at approximate 10-foot intervals during the drilling of the
12 Y-inch diameter pilot-hole. The cuttings were described in a longhand log that is
included in Appendix A of this report. Senior geologist (McGrath) interpretation of the
recovered cuttings is included in Appendix A and summarized as follows:

Depth (ft/BPL) Stratigraphic Units
0to 140 Undifferentiated Marine Terrace Deposits
140 to 670 Hawthorn Group
670 to 800 Ocala Limestone
800 to 2,290 Avon Park Formation
2,290 to 3,150 Oldsmar Formation
3,150 to 3,506 Cedar Keys Formation

The only stratigraphic units of key importance to this casing setting request report are the
lower portion of the Avon Park Formation and Oldsmar Formation. The other identified
units have been cased off by the intermediate casing which was set at 1,994 feet BPL or
occur below the injection zone (Cedar Reys Fm.). These units (Undifferentiated Marine
Terrace Deposits, Hawthorn Group, and Ocala Limestone) will be discussed in more detail
in the final report which will be submitted at a later date pursuant to permit requirements.

The term “Avon Park Limestone” was originally used by Applin and Applin (1944) to
describe rocks of late Middle Eocene age in northern and peninsular Florida. Miller (1986)
defined the Avon Park Formation as “the sequence of predominantly brown limestones
and dolomites of various textures that lies between the gray, largely micritic limestones
and dolomites of the Oldsmar Formation and the white foraminiferal coquina of the Ocala
Limestone.” Duncan, et al. (1994) describes the Avon Park Formation in Okeechobee
County area as “white to yellowish-gray limestones ranging from packstone to mudstone
interbedded with very light orange to grayish-brown dolostones that commonly contain
organics. Cherty dolostones are typical of the lowermost Avon Park Formation.” In the
OLI injection well borehole, the top of the Avon Park was found at about 800 feet BPL in a
very light orange limestone (calcarenite) with numerous species of the benthonic
foraminifera Dictyoconus cookei.  The formation primarily contained interbedded
limestone, dolomite and dolomitic limestone to a depth of 1,540 feet BPL. A low
permeability limestone was present from 1540 to 2,030 feet BPL. Highly recrystallized
dolomite with laminar organic bedding occurred near the top of the Oldsmar Formation at
2,290 feet BPL. Nodular chert was present in the dolomite from 2,030 feet to 2,280 feet
BPL and the limestone and dolomite sequences of the upper portions of the Oldsmar to

2350 BPL.




Miller (1986) defined the Oldsmar Formation as “the sequence of white to gray limestone
and interbedded tan to light-brown dolomite that lies between the pelletal, predominantly
brown limestone and brown dolomite of the Middle Eocene and the gray, coarsely
crystalline dolomite of the Cedar Keys Formation.” Duncan, et al. (1994) recognized a
stratigraphic marker bed (glauconite marker bed) at the top of the Oldsmar Formation.
They describe this formation in the Okeechobee County area to consist “of an upper
section of interbedded white to light gray, chalky packstone, wackestone, mudstone, and
grayish brown dolostone and a lower section of predominantly well-indurated, crystalline
yellowish-brown dolostone.” In the OLI injection well borehole, the top of the Oldsmar
Formation was found to occur at 2,290 feet BPL. It was a chalky (micritic) limestone
containing bluish green interstitial clay (glauconite). These beds were found to be
immediately overlain by the cherty dolomite of the lower Avon Park Formation. The
upper section (2,290 to 2,710) of the Oldsmar Formation was primarily white to light gray
poorly to moderately indurated limestone containing the benthonic foraminifera
Heliocostegina gyralis. From 2,710 to 3,150 feet BPL the formation was found to be
primarily composed of highly recrystallized and sometime coarse grained (sucrosic)
dolomite. In the OLI injection well borehole, the top of the Cedar Keys Formation was
found to occur at 3,150 feet BPL. From 3,150 to 3,506 feet BPL (TD) the formation was
found to be primarily composed of finely crystallized dolomite with an abundance of

gypsum filling the vugs.

1.3 Hydrogeology

The Southeastern Geological Society (SEGS) Committee on Florida Hydrostratigraphic
Nomenclature (1986) established four major hydrogeologic units in peninsular Florida.
These are the Surficial Aquifer System, Intermediate Aquifer System (or confining unit),
Floridan Aquifer System, and the sub-Floridan Confining Unit. The Floridan Aquifer
System consists of the upper Floridan Aquifer System, Middle Confining Unit and lower
Floridan Aquifer System. In St. Lucie, and Okeechobee counties, the Floridan Aquifer
System generally consists of two major permeable zones separated by a middle confining
unit of lower permeability (Miller, 1986). The hydrogeologic units discussed herein are the
lower Floridan Aquifer System and the “boulder zone”. The boulder zone is in the lower
portion of the lower Floridan Aquifer System. The other hydrogeologic units have been
cased off and are not relevant to FDEP approval for the enclosed final injection casing
setting depth request. The hydrogeologic units will be discussed in detail later in the
above-referenced, to-be-submitted final report.



The top of the lower Floridan Aquifer System was found to be present at approximately
1,775 feet BPL, where the total dissolved solids (TDS) concentration of the formation
water was found to exceed 10,000 milligrams per liter (mg/L). The lower Avon Park
Confining Zone (Duncan, et al.,, 1994) was found to be present from about 2,030 feet to
2,290 feet BPL. This unit was primarily composed of low permeability dolomite and chert
beds. A cavity was present from 2,212 feet to 2,220 feet BPL. Some smaller cavities and
vugs were present that would give certain zones in the lower Avon Park confining zone
relatively higher horizontal hydraulic conductivities. Packer tests in the confining zone
show horizontal hydraulic conductivity to range from 10” to 10” centimeters per second
(cm/s). Three cores were taken from this interval for laboratory analysis. A physical
description of the cores is present in Appendix A. Overall, the lower Avon Park Confining
Zone tends to exhibit low permeability. The upper portion of the Oldsmar Formation was
present from about 2,290 feet to 2,710 feet BPL and was primarily micritic and
sometimes  glauconitic limestones . that exhibited low-permeability characteristics.
Although these beds have an apparent higher horizontal hydraulic conductivity (estimated
to be 10” to 10 centimeters per second [cm/s]), the beds should act cumulatively as the
major confining sequence overlying the boulder zone. The top of the dolomites
containing the boulder zone in the Oldsmar Formation was found to be present at about
2,710 ft BPL. Fractures and solution cavities were found to be present at 2755, 2766,
2771- 2775, 2777, 2792, 2800-2804 2814, 2828, 2831, 2840-2852, 2875, 2912, 2929,
2943-2950, 2957, 2974-2983, 2992, 2997-3150, significant cavities at 2856-2862, 2892-
2894 2907-2909, 2937-2939, with the largest cavity starting at 3033.

2.0 TESTING PROGRAM

The testing program for the lower Floridan Aquifer System was undertaken to obtain
hydrogeologic data in support of the construction of the final injection well and to meet
FDEP permit requirements. Ten (10) rock cores and five (5) straddle packer tests were
obtained in the interval between 1,994 and 2,704 feet BPL. Descriptions of the cores are
available in Appendix A and core interval summary presented in Table 1. Core samples
have been submitted by the drilling contractor to a laboratory (Ardaman) for hydraulic
conductivity and other permit-required testing. Ardaman & Assoc. provided us with a
partial laboratory report which shows hydraulic conductivities from most of the samples
sent to the lab. These results are tabulated below.



Depth (ft) BPL K vertical (cm/sec) K horizontal (cm/sec)
2054 4.7e-10 3.3e-9
2112 in progress 1n progress
2167 9.3e-6 1.3e-5
2211 5.5e-5 5.2e-5
2262 2.1e-8 1.9¢-5
2326 5.4e-8 7.1e-8
2390 1.3e-4 2.0e-4
2424 6.9e-10 in progress
2502 9.1e-5 1.4e-4
2585 3.5¢-6 4.0e-6
2592 1.7e-5 4.8¢e-7

These are the only results available at this time. Results of the packer tests are available
in Appendix B. The results are summarized on Table 2. Geophysical logs for the interval
between 1,994 feet and 3,506 feet BPL are presented in Appendix C. A television survey
(on DVD) for the interval between 1,994 feet and 3,506 feet BPL including a written
interpretation is included in Appendix D.

Information taken during drilling included inclination surveys at 90 foot intervals, and
drilling penetration rate (Geolograph) data. This data is shown on Table 3 and Table 4

respectively.

2.1 Core Sampling

Table 1 summarizes the depth and interval of the cores. Core No. 1 was collected in the
interval between 2046 to 2056 feet BPL. The contractor cored ten feet with 75%
recovery. The lithology of the core was primarily low permeability dolomite. Visual
porosities were below 10% with dolomite being the major cement types. The interval
was nonfossiliferous, either from the recrystallization of the limestone or depositional
environment. A sample was taken for laboratory analysis from 2,054 feet BPL.

The contractor had 100% recovery on Core No. 2, with 6 feet of the core recovered from
interval between 2,161 to 2,167 feet BPL. The lithology of Core No. 2 was primarily
highly recrystallized dolomite with intercrystalline and vugular porosity. The dolomites
were estimated to have had an overall low permeability. A sample was taken from 2,167

feet BPL or laboratory analysis.



The contractor had good core recovery on Core No. 3, with 93% of the core recovered
from the interval between 2,200 to 2,214 feet BPL. The lithology was primarily highly
recrystallized dolomite and dolomitic limestone. Visible porosities were between 10%
and 20% porosity. A sample was taken from 2,212 feet for laboratory analysis.

The contractor had than 77 % recovery on Core No. 4, which was recovered from a depth
of 2,250 to 2,265 feet BPL. The lithology was primarily dolomitic limestone with less than
5% visible porosity. A sample was taken from the core for laboratory analysis from 2262

feet BPL.

The contractor had 25% recovery on Core No. 5, which was recovered from the interval
between 2,300 feet to 2,304 feet BPL. The lithology of the core was primarily limestone
with visible porosities less than 10%. No sample was taken from the core from this
interval because none of the recovered pieces were large enough to meet the lab’s

requirements.

The contractor had a recovery of 95% on Core No. 6, which was retrieved from the
interval between 2,321 feet to 2,326 feet BPL. The lithology of the core was
predominantly a well indurated dolomitic limestone with 0% visible porosity. A sample
was taken from the core for laboratory analyses at 2,326 feet.

The contractor had a recovery of 42% on Core No. 7, which was retrieved from the
interval between 2,383 to 2,390 feet BPL. The lithology of the core was primarily very
pale orange fossiliferous and micritic limestone characteristic of the Oldsmar Formation.
Visible porosities were 10%. A sample taken to the laboratory for analysis was labeled
2,374 but actually was collected from 2,384 BPL.

The contractor had a recovery of 100% on Core No. 8, which was retrieved from the
interval between 2,421 to 2,430 feet BPL. The lithology of the core was primarily white
fossiliferous and micritic limestone characteristic of the Oldsmar Formation. Visible
porosities were <5%. A sample was taken at 2,424 feet BPL for laboratory analysis.

Core (No. 9) was retrieved from a depth of 2,490 to 2,504 feet BPL and the contractor had
a recovery of 100%. The lithology was primarily very pale orange limestone with visible
porosities at approximately 10%. A sample of the core was taken from the 2,502 feet
BPL depth interval for laboratory analysis.

Core (No. 10) was retrieved from a depth of 2,585 to 2,599 feet BPL and the contractor
had a recovery of 100%. The lithology was primarily very yellowish brown dolomite with
visible porosities at approximately 5-25%. Two samples of the core were taken for
laboratory analysis from 2,585 and 2592 feet BPL depths.



2.2 Straddle Packer Testing

Table 2 summarizes the depth and interval of straddle packer tests completed in the pilot-
hole from 1,994 feet to 3,500 feet BPL. Each of the tests isolated a 17 or 18-foot long
vertical section of the pilot-hole. Horizontal hydraulic conductivity and transmissivity
estimates by L.S. Sims & Associates for the tests conducted between 2,206 feet BPL and
2,724 feet BPL are also included on Table 2.

Straddle packer test No. C1 isolated the section of pilot-hole from 2,324 feet to 2,342 feet
BPL. Flow could not be maintained during this test. 157 feet of drawdown was created
with the straddle packer test set-up using a submersible pump. 0.2 foot of head recovered
after two hours during this test. Hydraulic conductivities of the zone were calculated at 3.8
X 10" cmi/sec (recovery data). Straddle packer test No. C2 isolated the section of pilot-
hole from 2,608 to 2,626 BPL. A pumping rate of 1 gpm was established with a total
drawdown of 157 feet. Horizontal hydraulic conductivities of the zone were calculated at
3.6 x 10° cm/s (recovery data). Straddle packer test No. C3 isolated a section of the pilot-
hole from 2,706 feet to 2,724 feet BPL. A flow rate of 15 gpm was established with a total
drawdown of 122 ft. Horizontal hydraulic conductivities of the zone were calculated at
1.1 X 10" cm/s (recovery data). Straddle packer No. C4 isolated a section of the pilot-hole
from 2,480 feet to 2,497 feet BPL. A flow rate of 4.3 gpm was established with a
drawdown of 159 ft. Horizontal hydraulic conductivities were calculated at 6.2 x 10° cm/s
(recovery data). Packer test No. C5 isolated a section of pilot-hole from 2,206feet to 2,223
feet BPL. A flow rate of 32 gpm was established with a vertical drawdown of 141 feet.

Horizontal hydraulic conductivities were calculated at 2.1 x 10™ cm/s (recovery data).

Overall, the packer testing showed most of the tested intervals in the pilot-hole had a low
permeability and, therefore, the low-permeability lower Avon Park and upper Oldsmar
Formations should act as a good confining unit.

2.3 Geophysical Logs

The geophysical logs conducted on the pilot-hole include; natural gamma ray, caliper, fluid
conductivity, temperature (static and AT), flowmeter (dynamic and static), dual induction,
SP, and acoustic. Inclination surveys are depicted on Table 3. The logs were correlated
with the lithologic data derived from the cutting and core samples. The natural gamma
ray shows slightly higher radioactivity in the highly recrystallized dolomites, chert beds,
and glauconitic limestones. The lower portion of the pilot-hole from 2,740 feet to 3,150
feet BPL generally shows higher gamma activity due to the dense dolomites associated
with the boulder zone. The caliper log generally shows a larger diameter pilot hole in the
Oldsmar Formation limestones from 2,290 feet to 3,150 feet BPL. A large cavity was



detected from 3,045 feet to 3,048 feet, and somewhat smaller cavies from 3,022 feet to
3,024 feet BPL, 3,015 feet to 3,019 feet BPL, 2,984 feet to 2,988 feet BPL, 2,860 feet to
2,866 feet BPL, 2,766 feet to 2,792 feet BPL. The fluid conductivity log indicates that
water in the borehole from 1,994 ft to 3,506 feet BPL had a conductivity in excess of
50,000 ps/cm (greater than 20,000 mg/L TDS). The temperature survey shows a general
warming trend to the total depth of the well at 3,506 feet BPL. The dynamic flowmeter log
indicates that most of the water is entering the borehole from above 2,870. The dual
induction log helps verify the presence of dense dolomite from 2,740 feet to 3,150 feet
BPL, poorly to moderately indurated limestones 2,300 to 2,500 feet BPL, and dense
dolomites and cavernous zones below 2,741 feet BPL. The acoustic log also verifies the
presence of dense dolomites, poorly indurated limestones, and cavities in the well. The
log shows shorter travel times in the dense dolomites from 2,000 feet to 2,290 feet BPL,
longest (attenuated) travel times in a cavity at about 3,020 feet BPL, generally longer
travel times in the limestones from 2,290 feet to 2,741 feet BPL, and shorter travel times
in the dolomites below 2,741 feet BPL. Table 5 shows the weight on bit, penetration rate
and formation lithology while drilling. The penetration rates were much slower in the

proposed injection zone (below 2,741 feet BPL).

2.4 Video Survey

The TV survey (Appendix D) also confirms the lithologies present in the well, A large
diameter section of borehole indicative of less indurated limestone was present from
2,220 feet to 2,550 feet BPL. Dolomite and chert beds were present from 2,030 feet to
2,280 feet BPL. The video survey was generally clear in spite of the fact that as and
exploratory well, the contractor could not pump fresh water into the well o improve
visibility. The video generally becomes cloudy-below 3020 and too cloudy to view any
details below 3,030 feet due to the inability to induce sufficient flows to clear water with
the higher suspended solids from the most permeable sections of the borehole. The video
survey verified the presence of injection zones from 2,741 to 3,150 feet BPL.

3.0 DEMONSTRATION OF CONFINEMENT

Chapter 62-528, Florida Administrative Code (FAC) requires the applicant to demonstrate
that at least one confining zone is present above the injection zone. Based upon the
cuttings and core samples, geophysical logs, video survey, and straddle packer tests there
are 5 distinct zones in the lower Floridan Aquifer System that were penetrated in the OLI
injection well. The confining sequence generally begins at 2,100 feet BPL in the dense
dolomites of the Lower Avon Park formation which extend to a depth of 2,290 feet BPL.
The top of the Oldsmar Formation extends from this depth and the dense limestones in
this section provide the most significant confining beds in the well extending to a depth of



2,500 feet BPL. Dense dolomites occurring from 2,500 feet BPL to 2,741 feet BPL
dominate the next zone and while generally more permeable than the overlying
limestone, still act as confinement to the injection zone below. The more permeable
dolomites through the injection zone run from 2,741 feet BPL to 3,150 feet BPL. The last
zone penetrated by the OLI well is the Cedar Keys formation which extends from 3,150
feet BPL to the total depth of the well at 3,506 feet BPL. These zones all contained beds of
varying permeability and some zones are herein regarded as more “confining” than
others. They will be discussed separately below.

The zone from 2,100 feet to 2,290 feet BPL contained dolomite of the Avon Park
Formation. Four cores were recovered from this zone and they were composed primarily
of dolomite. The beds varied in porosity and permeability but overall, the section contains
some dense dolomites that are confining in nature. Analysis of the cores collected in this
interval range in vertical hydraulic conductivity from 10° to 10" cm/sec. The one packer
test conducted in this interval was not impressive (2.1 X10™ cmi/sec), but can in part be
attributed to the fact that the rocks with low hydraulic conductivities occur in relatively
thin beds interbedded with rocks of higher hydraulic conductivities. It was not possible to
use a straddle packer test assembly small enough to evaluate thinner sequences.

Geophysical logs and lithologic samples showed the presence of the lower Avon Park
confining zone (as defined by Duncan, et al. 1994) from about 2,290 feet BPL to 2,500
feet BPL. The zone from 2,290 feet to 2,500 feet BPL contained primarily very tight
limestone of the Avon Park and lower Oldsmar Formations. Microscopic analysis of the
highly altered dolomites or dolomitic limestones and cherts from the lower Avon Park
Formation showed many zones to have no visible porosity. Five cores were recovered
from this zone and they were composed primarily of micritic limestone in the lower Avon
Park and poorly indurated dense limestone in the Oldsmar Formation. The cuttings from
this interval were primarily limestone with visual estimated porosity and permeability
estimates ranging from low (<5% porosity) to high (10 % porosity). A vertical
permeability of 6.9 X 10" was reported from a core sample taken in this interval. The
sonic porosity log indicates comparatively low porosities throughout this interval, Longer
travel times as seen on the sonic log for this interval usually indicate a less indurated
material. One packer test were performed on this interval; hole diameters were too large
to collect more. The packer test analysis showed that horizontal hydraulic conductivity is
extremely low with 3.8 X 10" cm/sec. This zone has a very low permeability and is
considered the best confining zone in the sequence above the Boulder Zone.

The injection zone is contained wholly within the Oldsmar Formation and was observed
to be from 2,741 ft to 3,150 ft BPL. It was almost entirely composed of highly
recrystallized dolomites. Large cavities (boulder zone) occurred intermittently from 2,741
feet to 3,150 feet BPL.



The lowest zone encountered -in the OLI well was the Cedar Keys formation. It was
determined after reaching the original prospective total depth of 3,100 feet BPL that the
hole should be deepened to ensure that all available injection zone was penetrated by the
well. The contractor’s cost to deepen the well were the same for 50 feet as they were for
an additional 500 feet. The borehole was advanced to 3506 BPL and then logged again on

September 15, 2008.
4.0 CASING SEAT REQUEST

Based on the presented information, it is recommended that the 16é-inch injection casing
be seated at 2,740 feet BPL. This is interpreted to be in the top of the lower dolomite
sequence of the Oldsmar Formation and overlying the highly transmissive boulder zone.
In addition, the dolomite directly overlying the seat recommendation depth in the
Oldsmar Formation is low permeability and could easily be cemented by the contractor

with neat cement to over 100 vertical feet.
5.0 FINAL CASING INSTALLATION

Based upon the interpretations of the data presented herein, a final casing seat depth of
2,740 feet BPL is proposed. The casing is to be installed by the drilling contractor in
accordance with the FDEP-approved technical specifications. The mill certificates for the
t6-inch diameter, 0.50-inch wall thickness seamless carbon steel casing are included in
Appendix E. The driller’s cementing plan based upon a theoretical reamed hole volume
(26 inch to 2,740 feet BPL) is included in Appendix F.

L.S. Sims & Associates respectfully request FDEP’s review and response to this report on
an expedited basis so that the construction work can continue on schedule.
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OLI Injection Well Program FDEP Permit No. 040842-017-UC

Table 1

Core | Footage Footage | Rock Type
No. | Interval | Recovered |
[ Tested ‘
1 6/20/08 2046 - 2056 10 7.5 75 Dolomite
2 7/30/08 2161 - 2167 10 6 60 Dolomite
3 8/2/08  2200-2214 14 14 93 Dolomite
4 8/3/08 2250-2265 15 11.5 77 Limestone
5 8/3/08 2300-2304 4 1 25 Limestone
6 8/7/08 2321~23'26 5 3.2 62 Limestone
7 8/10/08  2383-2390 7 3 42 Limestone
8 8/12/08  2421-2430 9 9 100 Limestone
9 8/14/08  2490-2504 14 14 100 Limestone
10 8/16/08  2585-2599 14 14 100 Limestone
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Table 2

OLI Injection Well Program FDEP Permit No. 040842-017-UC and 040842-019-UC

Packer
Test
No.

1

2

C1

C2

C3

C4

C5

Date

4/22/08
4/23/08
4124108
412508
4/26/08
9/02/08
9/03/08
9/06/08
9/07/08

9107108

OLI EW-1 Packer Test Program

Depth
Interval
Tested

1898-1922
1858-1882
1818-1842
1774-1798
1746-1770
2324-2342
2608-2626

2706-2724

2480-2497.

2206-2223

Q

=

gpm

21

35

71

40

22

4.3

32

Pumping
K
(cm/sec)

1.1 X10*

4.1X10°
1.2X10°
2.1X10*

2.0X10°

Pumping
T
(cm®/sec)

7.8 X 10?
3.0

0.85

Recovery
K
(cm/sec) -

1.7 X 10"
3.8X10"
5.6 X10°
1.1x10*
6.2X10°

2.1 X 10"

Recovery
T
(cm’/sec)

2.0X 107
2.0X10°
4X10™
3.2X10°

0.11
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Table 3

Inclination Surveys / Pilot Hole and reamed holes

Okeechobee Landfill, Inc. Exploratory Well EW-1, Okeechobee, FL
FDEP Permit No. 040842-017-UC

Pilot Hole Reamed Hole
Inclination (12.5"in) Survey | Reamed Hole | Diameter
Survey Depth Deviation Depth Deviation (in.)
90 0.5 90 0.50 48
180 0.5 180 0.50 48
270 0.5 270 0.50 42
360 0.25 360 0.25 42
450 0.25 480 0.25 42
540 0.25 540 0.25 34
630 0.75 630 0.50 34
705 0.25 705 0.50 34
790 0.25 790 0.25 34
880 0.25 880 0.25 34
952 0.25 970 0.25 34
1060 0.25 1060 0.25 34
1150 0.25 1150 0.25 34
1240 0.25 1240 0.25 34
1330 0.25 1330 0.25 34
1420 0.50 1420 0.25 34
1510 0.25 1510 0.25 34
1600 0.50 1600 0.25 34
1690 0.25 1690 0.25 34
1780 0.25 1800 0.25 34
1870 0.50 1870 0.25 34
1900 0.25 1900 0.25 34
1940 0.50 1940 0.25 34
1990 0.25 1990 0.00 34
2080 0.25 2090 0.50 26
2170 0.25 2180 0.25 26
2260 0.25 2270 0.25 26
2350 0.25 2360 0.50 26
2440 0.25 2450 0.25 26
2530 0.25 2540 0.50 26
2620 0.25 2630 0.25 26
2710 0.25 2720 0.25 26
2800 0.25 2810 0.25 16
2890 0.25 2890 0.25 16
2980 0.25 2990 0.50 16
3070 0.25 3080 0.50 16
3160 0.25 3150 0.25 16
3250 0.25 3250
3340 0.25 3340
3430 0.25 3430
3500 0.25 3500

1ofl
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OKEECHOBEE LANDFILL, INC.
LITHOLOGIC DESCRIPTIONS

EXPLORATORY / INJECTION WELL - EW-1

Undifferentiated Marine Terrace Deposits

0-140 SAND; yellowish gray (5Y 8/1) high permeability; grain type: biogenetic,
skeletal; phosphatic sand (10 %)

Hawthorn Group — Peace River Formation

140 - 150 CLAY; pale olive (10 Y 6/2) to grayish olive (10 Y 4/2); 10% porosity,
intergranular, porosity, low permeability; poor induration; clay and
dolomite cement; 45% silt sized dolomite, 20% quartz sand, 2%
phosphate; mollusks, fossil fragments

150-160 Sand; fine grain clean white sand, productive zone in local wells

150-210 DOLO-SILT; pale olive (10 Y 6/2) to grayish olive (10 Y 4/2); 10% porosity,
intergranular porosity, low permeability; poor induration with clay and
dolomite cement; 5% quartz sand, 2% phosphate, 2% clay; mollusks

210-220 SHELL BED; yellowish gray (5Y 7/2), 15% porosity, intergranular
porosity; poor induration with clay. dolomite, and micrite cements: 45 %
silt sized dolomite, 2% clay, 2% phosphate; mollusks

220 — 440 DOLO-SILT; light olive gray (5 Y 5/2); 10% porosity, intergranular
porosity, low permeability; poor induration with clay and dolomite
cements; 2% clay, 2% quartz sand, 2% phosphate

440 - 570 DOLO-SILT; pale olive (10 Y 6/2); 10% porosity, intergranular porosity,
low permeability; poor induration with clay and dolomite cements: 2 %
clay, 10% phosphate, 10% quartz sand

570 - 660 DOLO-SILT; pale olive (10 Y 6/2); 10% porosity, intergranular porosity,

low permeability; poor induration with clay and dolomite cement: 1 %
clay, 5% phosphate, 10% quartz sand, limestone fragments

660 - 670 Reworked zone — Ocala Limestone fragments in dolosilt/clay sand matrix

Ocala Limestone

670 - 680 LIMESTONE, very pale orange (10 YR 8/2), 20% porosity, intergranular
and moldic porosity, medium permeability, grain types are skeletal,
micrite and sparry calcite, poor induration with micrite and sparry calcite
cements, benthonic foraminifera, mollusks, bryozoans, and corals

1
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680 — 730 LIMESTONE, very pale orange (10 YR 8/2); 15% porosity, intergranular,
moldic and vugular porosity, medium permeability; grain types are
biogenic, micrite and skeletal, moderate induration with micrite and
sparry calcite cements, mollusks, benthonic foraminifera (Lepidocyclina

and Operculinoides sp.)

730- 800 LIMESTONE; very pale orange (10 YR 8/2); 15% porosity, intergranular,
moldic and vugular porosity, medium permeability; grain types are
biogenic, skeletal, and micrite, moderate induration with micrite and
sparry calcite cements, benthonic foraminifera

Avon Park Formation

800 -820 LIMESTONE (calcarenite); white (N 9); 15 porosity, intergranular porosity;
grain types are biogenic, skeletal, and crystal; medium grained, moderate
induration with micrite sparry calcite, and dolomite cements; dolomitic;

cones — Dictyoconus cooRie

820 — 830 LIMESTONE (calcilutite), yellowish gray (5 Y 8/1); 5% porosity,
intergranular porosity; grain type: skeletal, micrite, very fine grained,
moderate induration with micrite cement, trace phosphatic sand; cones,
benthic foraminifera

830 -850 LIMESTONE, (calcilutite), yellowish gray (5 Y 8/1); 5% porosity,
intergranular porosity, possibly low permeability; grain type: skeletal,
calcilutite; calcilutite matrix; cones, benthic foraminifera

850 - 870 LIMESTONE, yellowish gray (5 8/1); 15% porosity, intergranular
porosity, grain type is skeletal, micrite, and crystal, moderate induration
with micrite and sparry calcite cements, dolomitic; benthonic
foraminifera

860 — 880 LIMESTONE, (calcarenite), dark yellowish brown (10 YR 4/2); 15%
porosity, intergranular porosity; grain types are skeletal, micrite, and
crystal, good induration with sparry calcite, micrite and dolomite
cements,10% dolomite; benthic foraminifera; dolomitic limestone

880 - 890 LIMESTONE (calcilutite), yellowish gray (5 Y 7/2); 15% porosity,
intergranular porosity, pinpoint vugs; grain type: skeletal, calcilutite:
calcilutite matrix, cones, benthic foraminifera; Dictyconus Americanus;
dolomitic limestone

890 - 900 LIMESTONE, yellowish gray (5 YR 8/1); 15% porosity, intergranular
porosity, grain types are skeletal, biogenic, and crystal calcilutite;
moderate induration with sparry calcite and micrite cements, milliolids,
benthic foraminifera; Dictyconus americanus
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900 — 920 LIMESTONE (calcilutite),pinkish gray (5 YR 8/1), 5% porosity,
intergranular porosity, possibly low permeability; grain types are: skeletal
and micrite; moderate induration with micrite cement; dolomitic; cones,
benthic foraminifera; Dictyconus americanus; dolomitic

920- 930 LIMESTONE (calcilutite), light gray (N7), 5% porosity, intergranular and
vugular porosities, possibly low permeability, grain types are skeletal and
micrite, very fine grained, moderate induration with micrite and sparry
calcite cements, dolomitic; cones, benthonic foraminifera

930 -960 LIMESTONE (calcilutite), yellowish gray (5 YR 8/1); 5% porosity,
intergranular and vugular porosity, possibly low permeability, grain types
are skeletal and micrite, very fine grained, moderate induration with
micrite cement, 5% chert; dolomitic; cones, benthonic foraminifera

960 — 980 LIMESTONE, yellowish gray (5 YR 8/1); 5% porosity, intergranular
porosity, possibly low permeability, grain types are skeletal and micrite,
moderate induration with micrite cement; cones, benthonic foraminifera

980 — 1000 LIMESTONE, yellowish gray (5 YR 8/1); 15% porosity, intergranular
porosity, pinpoint vugs; grain types are skeletal, crystal, and micrite,
moderate induration with sparry calcite cements and micrite cements,
benthonic foraminifera;

1000 — 1040 DOLOMITE, dark yellowish brown (10 YR 4/2); 15% porosity,
intercrystalline and vugular porosity, pinpoint vugs; high alteration, very
fine grained euhedral crystals, good induration with dolomite and
micrite cements; benthic foraminifera

1040 - 1060 LIMESTONE, yellowish gray (5 Y 8/1); 15% porosity, intergranular and
moldic porosities; grain types are skeletal and micrite, moderate
induration with micrite cement, benthonic foraminifera

1060 - 1070 LIMESTONE (calcilutite),yellowish gray (5 Y 8/1); 5% porosity,
intergranular and vugular porosities, possibly low permeability, grain
types are micrite and crystal, very fine grained, moderated induration
with sparry calcite and micrite cements

LIMESTONE, yellowish gray (5 Y 8/1); low permeability, intergranular;
1070 -1090 grain type: skeletal, calcilutite; 0 -10% dolomite alteration: calcilutite
matrix; cones, benthic foraminifera; dolomitic limestone

1070 - 1080 LIMESTONE; Light yellowish brown (5 YR 6/1); 15% porosity,
intergranular, pinpoint vugs; grain type: sand, clay; 0 -10% dolomite
alteration; sparry calcite, calcilutite matrix; dolomitic; cones, benthic
foraminifera; dolomitic limestone
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1080 - 1100 DOLOMITE, yellowish gray (5 YR 8/1); 10% porosity, intercrystalline
and vugular porosity, high alteration, very fine grained euhedral
crystals, good induration with dolomite and micrite cements, 10 %

micrite

1100 -1120 LIMESTONE; moderate yellowish brown (10 YR 5/4); 15% porosity,
intergranular and moldic porosity, pinpoint vugs; grain types are
skeletal, crystal, and micrite, good induration with sparry calcite and
micrite cements, 10% dolomite

1120 -1200 DOLOMITE, pale yellowish brown (10 YR 6/2); 15% porosity
intercrystalline, vugular and moldic porosities, possibly high
permeability, high alteration, very fine grained euhedral crystals,
moderate induration with dolomite and micrite cements, sucrosic

1200 -1220 DOLOMITE; moderate yellowish brown ( 10 YR 5/4); 10% porosity,
intercrystalline and vugular porosity, pinpoint vugs; high alteration, very
fine grained subhedral to euhedral crystals; good induration with sparry
calcite and dolomite cements; sucrosic

1220 -1230 DOLOMITE: dark yellowish brown (10 YR 4/2); 10% porosity,
intercrystalline and moldic porosity, pinpoint vugs; high alteration; good
induration with dolomite cement; sucrosic, fossil molds

1230 -1240 DOLOMITE, brownish gray (10 YR 4/1); 2% porosity, intercrystalline
and intracrystalline porosity, pinpoint vugs; high alteration,
- microcrystalline to very fine grained euhedral crystals, good induration
with dolomite cement, unfossilliferous

1240 - 1260 DOLOMITE, moderate yellowish brown (10 YR 5/4) 15% porosity,
intercrystalline, pinpoint vugs, possibly high permeability; high
alteration, very fine grained euhedral crystals, good induration, with
dolomite cement; sucrosic

1260 - 1270 LIMESTONE: yellowish gray (5Y 8/1); 5% porosity, intergranular
porosity, possibly low permeability; grain type is micrite and crystal,:
moderate induration with micrite, sparry calcite, dolomite cement; 10%
dolomite

1270 - 1280 DOLOMITE, brownish gray (10 YR 4/1); 10% porosity, intercrystalline
and vugular porosity, pinpoint vugs, high alteration, euhedral crystals;
good induration with dolomite and micrite cements

1280 - 1300 DOLOMITE, moderate yellowish brown (10 YR 5/4); 15% porosity,
intercrystalline porosity, pinpoint vugs; possibly high permeability, high
alteration; very fine grained euhedral crystals, good induration;
dolomite cement
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1300-1310
1310 - 1320
1320 - 1340
1340 - 1370
1370 - 1380
1380 -1390
1390 - 1400
1400 - 1420
1420 — 1430
1430 — 1440

DOLOMITE, moderate yellowish brown (10 YR 5/4); 15% porosity,
intercrystalline, pinpoint vugs, possibly high permeability; high
alteration; microcrystalline to very fine grained euhedral crystals, good
induration with dolomite cement; trace glauconite

DOLOMITE, moderate yellowish brown (10 YR 5/4); 10% porosity,
intercrystalline and vugular porosity, pinpoint vugs, high alteration;
good induration; with dolomite cement

LIMESTONE, yellowish gray (5 Y 8/1); 5% porosity, intergranular
porosity, possibly low permeability, grain type are skeletal and micrite,
moderated induration with sparry calcite and micrite cements; 10 %
dolomite

LIMESTONE, yellowish gray (5'Y 8/1); 15% porosity, intergranular,
moldic and vugular porosity, possibly high permeability; grain types are
crystal, skeletal, and biogenic, good induration with sparry calcite and
micrite cement;, benthonic foraminifera, mollusks, bryozoans

LIMESTONE, yellowish gray (5Y 8/1), 15% porosity, intergranular; grain
types is micrite and skeletal, moderate induration with sparry calcite
and micrite cements, cones, benthonic foraminifera

LIMESTONE: moderate yellowish brown (10 YR 5/4); 5% porosity,
intergranular porosity, possibly low permeability; grain types are
biogenic, skeletal and crystal, poor induration with micrite and sparry
calcite cements, 10% dolomite, forams

LIMESTONE: pale yellowish brown (10 YR 6/2); 5% porosity,
intergranular porosity, possibly low permeability, grain types are
biogenic, skeletal and crystal, moderate induration with sparry calcite
and micrite cement; benthonic foraminifera; Dictyoconus americanus

LIMESTONE, dark yellowish brown (10 YR 4/2); 5% porosity,
intergranular porosity, possibly low permeability, grain types are micrite
and skeletal, poor induration with micrite cement; 10% dolomite:
cones, benthonic foraminifera

LIMESTONE: moderate yellowish brown (10 YR 5/4); 5% porosity,
intergranular porosity, possibly low permeability, pinpoint vugs; grain
types are skeletal micrite, poor induration with micrite cement, 10%
dolomite; cones, benthic foraminifera

LIMESTONE, pale yellowish brown (10 YR 6/2); 5% porosity,
intergranular porosity, possibly low permeability, grain types are
biogenic, skeletal, and crystal; poor induration with micrite cement,
cones, benthonic foraminifera
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1440 — 1450
1450 — 1460
1460 - 1470
1470 — 1490
1490 - 1510
1510- 1530
1530 — 1540
1540 - 1560
1560 — 1580
1580 - 1590
1590 - 1600

DOLOMITE,: pale yellowish brown (10 YR 6/2); 10% porosity,
intercrystalline and vugular porosity, high alteration, very fine grained
euhedral crystals, moderate induration with dolomite and micrite
cements; cones, benthonic foraminifera

LIMESTONE: pale yellowish brown (10 YR 6/2); 5% porosity,
intergranular and vugular porosity, possibly low permeability, grain type
are skeletal and micrite, moderate induration with micrite cement;
cones, benthic foraminifera; dolomitic limestone

DOLOMITE, dark yellowish brown (10 YR 4/2); 5% porosity,
intercrystalline and vugular porosity, possibly low permeability, high
alteration, microcrystalline to very fine euhedral crystals, good
induration with dolomite cement; cones, benthonic foraminifera

DOLOMITE, moderate yellowish brown ( 10 YR 5/4); 15% porosity,
intercrystalline porosity, pinpoint vugs; high alteration; good induration
with dolomite cement; trace hematite

DOLOMITE, pale yellowish brown (10 YR 6/2); 5% porosity,
intercrystalline porosity, pinpoint vugs; high alteration very fine grained
euhedral crystals, good induration with dolomite cement; 5% glauconite

DOLOMITE, dark yellowish brown (10 YR 4/2); 5% porosity,
intercrystalline porosity, possibly low permeability, pinpoint vugs; high
alteration; very fine grained euhedral crystals, good induration with
dolomite cement; 5% glauconite; benthonic foraminifera

DOLOMITE, moderate yellowish brown (10 YR 5/4); 20% porosity,
intercrystalline, pinpoint vugs, possibly high permeability; high
alteration, very fine grained euhedral crystals, good induration with
dolomite cement; sucrosic;

DOLOMITE, dark yellowish brown (10 YR 4/2); 5% porosity,
intercrystalline porosity, pinpoint vugs; high alteration; very fine grained
euhedral crystals, moderate induration with dolomite cement; 5 %
glauconite;; cones, benthonic foraminifera

DOLOMITE, moderate yellowish brown (10 YR 5/4); 15% porosity,
intercrystalline porosity, pinpoint vugs, possibly high permeability; high
alteration; euhedral crystals good induration with dolomite cement

DOLOMITE, dark yellowish brown (10 YR 4/2); 15% porosity,
intercrystalline porosity; pinpoint vugs, high alteration; good induration
with dolomite cement

DOLOMITE, moderate yellowish brown (5 YR 5/4); 20 % porosity
intercrystalline and vugular porosity, possibly high permeability; high
alteration; very fine grained euhedral crystals, moderate induration with
dolomite cement, benthonic foraminifera

6
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1600-1610 DOLOMITE, light brownish gray (10 YR 6/1); 15% porosity,
intercrystalline porosity, pinpoint vugs, high alteration, very fine grained
euhedral crystals, good induration with dolomite cement

1610-1620 DOLOMITE, moderate yellowish brown (10 YR 5/4); 25% porosity,
intercrystalline and vugular porosity, possibly high permeability; high
alteration; good induration with dolomite cement

1630 - 1650 DOLOMITE, moderate yellowish brown (10 YR 5/4); 25% porosity,
intercrystalline and vugular porosity, possibly high permeability; high
alteration; good induration with dolomite cement

1650 - 1680 DOLOMITE, moderate yellowish brown (5 Y 8/1); 15% porosity,
intercrystalline and moldic porosity, pinpoint vugs, high alteration, very
fine grained euhedral crystals, good induration with dolomite cement,

fossil molds

1680 - 1700 LIMESTONE, very pale orange (10 YR 8/2); 10% porosity, intergranular
and moldic porosity; grain types are biogenic, skeletal, and micrite,
moderate induration with micrite cement, benthonic foraminifera,

milliolids

1700 - 1730 LIMESTONE, very pale orange (10 YR 8/2); 10% porosity, intergranular
porosity, grain types are skeletal, micrite and crystal, moderate
induration with sparry calcite and micrite cement, benthonic
foraminifera

1730 - 1760 DOLOMITE, pale yellowish brown (10 YR 6/2); 5% porosity,
intercrystalline and vugular porosity, possibly, low permeability,
pinpoint vugs; high alteration, very fine grained euhedral crystal, good
induration with dolomite and micrite cements, benthonic foraminifera

1760 — 1790 LIMESTONE, very pale orange (10 YR 8/2); 5% porosity, intergranular
' porosity, grain types are biogenic micrite and skeletal, poor induration
with micrite cement, benthonic foraminifera

1790 - 1810 LIMESTONE, very pale orange (10 YR 8/2); 10% porosity, intergranular
and moldic porosity; grain type is biogenic, skeletal and micrite,
moderate induration with micrite cement, mollusks. benthonic
foraminifera

1810 - 1840 LIMESTONE, very pale orange (10 YR 8/2); 15% porosity, intergranular
and moldic porosity, grain types are micrite, biogenic and skeletal, 40 %
> .625 mm, very fine to medium grained, moderate induration with
micrite cement, benthonic foraminifera, cones
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1840 — 1920 LIMESTONE, very pale orange (10 YR 8/2); 5% porosity, intergranular
and vugular porosity, possibly low permeability, grain types micrite,
crystal, and biogenic, 20% > .65mm, microcrystalline to fine grained,
poor induration with sparry calcite and micrite cements, benthonic
foraminifera, cones

1920 - 2000 LIMESTONE, very pale orange (10 YR 8/2); 10% porosity,
intercrystalline, intergranular, and vugular porosity; grain types is
crystal, micrite, and biogenic, 20% > .65mm, moderate induration with
sparry calcite and micrite cements, benthonic foraminifera

2000 -2010 80/20 light brownish gray Dolomite and very pale orange Limestone
moderate yellowish brown (5 Y 8/1); 15% porosity, intercrystalline and
moldic porosity, pinpoint vugs, high alteration, very fine grained
euhedral crystals, good induration with dolomite cement, fossil molds

2010 -2040 DOLOMITE, pale yellowish brown (10 YR 6/2); 5% porosity,
intercrystalline and vugular porosity, possibly, low permeability,
pinpoint vugs; high alteration, very fine grained euhedral crystal, good
induration with dolomite and micrite cements, benthonic foraminifera

2040-2100 DOLOMITE, grayish orange (10 YR 7/4); 10% porosity, intercrystalline
and vugular porosity, high alteration, microcrystalline to very fine
grained euhedral crystals, good induration with dolomite cement,
unfossilliferous

2020 - 2030 DOLOMITE, pale yellowish brown (10 YR 6/2); 5% porosity,
intercrystalline porosity, possibly low permeability, high alteration, very
fine grained euhedral crystals, good induration with dolomite cement

Confining Sequence

2100-2140 DOLOMITE, dark yellowish brown (10 YR 4/2); 10% porosity,
intercrystalline porosity, high alteration, subhedral; good induration;
with dolomite cement

2140 -2190 DOLOMITE, moderate yellowish brown (10 YR 5/4), 15% porosity,
intercrystalline, vugular, and moldic porosity, possibly high
permeability, high alteration, very fine grained euhedral crystals,
sucrosic, good induration with dolomite cement

2190 —2220 DOLOMITE, dark yellowish brown (10 Y 4/2); 5% porosity,
‘ intercrystalline and vugular porosity, possibly low permeability, high
alteration, very fine to microcrystalline grained euhedral crystals, good
induration with dolomite cement

2220 - 2230 DOLOMITE, dark yellowish orange (10 YR 6/6), 15% porosity,
intercrystalline and intergranular possibly possibly high permeability,
high alteration, very fine grained euhedral crystals, moderate induration
with dolomite cement
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2230 - 2290 DOLOMITE, moderate yellow brown (10 YR 5/4); 15% porosity,
intracrystalline and intergranular porosity, possibly high permeability,
high alteration, very fine grained euhedral crystals, moderate induration
with dolomite cement

OLDSMAR FORMATION

2290 - 2310 LIMESTONE (calcilutite), yellowish gray (5 Y 8/1); 5% porosity,
intergranular porosity, grain types are micrite and biogenic,
10% > ,062mm, poor induration with micrite cement, unfossilliferous

2310 -2390 LIMESTONE, very pale orange (10 YR 8/2), 10% porosity, interdranular
porosity, grain type is skeletal, micrite, and biogenic, 40% > .65mm,
‘very fine to medium grained euhedral , moderate induration with
micrite cement, trace glauconite, pellets, benthonic foraminifera

2390 - 2400 LIMESTONE: very pale orange (10 YR 8/2); 10% porosity,
intercrystalline, intergranular, and moldic porosity; grain type: biogenic,
crystals, and micrite, 30% > .65mm good induration; sparry calcite
cement and micrite cements, benthonic formaminifera

2400 — 2460 LIMESTONE (calcarenite): very pale orange (10 YR 8/2); 15% porosity,
intergranular, moldic; grain type: biogenic, skeletal, micrite, 75% >
0.062mm, mode: microcrystalline, range: medium; moderate
induration; sparry calcite cement and calcilutite matrix; 1% clay;
benthic formaminifera (Heliocostegina gyralis), mollusks, pellets

2460 - 2500 LIMESTONE: very pale orange (10 YR 8/2); 15% porosity, intergranular,
moldic; grain type: biogenic, skeletal, calcilutite, 50% > 0.062mm,
mode: microcrystalline, range: medium; moderate induration; sparry
calcite cement and calcilutite matrix; 1% clay, glauconite; benthic
formaminifera, Heliocostegina gyralis, mollusks w/ glauconite

2500 - 2510 DOLOMITE, dark yellowish brown (10 Y 4/2); 5% porosity,
intercrystalline, possibly low permeability, high alteration, very fine to
- microcrystalline grained euhedral crystals, good induration

2510 - 2540 LIMESTONE: very pale orange (10 YR 8/2); 5% porosity, intergranular,
moldic; grain type: biogenic, crystal, skeletal, calcilutite, 65% >
0.062mm, mode: microcrystalline, range: medium; moderate
induration; sparry calcite cement and calcilutite matrix; benthic
formaminifera, mollusks

2540 — 2600 DOLOMITE, dark yellowish brown (10 Y 4/2); 5% porosity,
intercrystalline, possibly low permeability, high alteration, very fine to
microcrystalline grained euhedral crystals, good induration
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2600 - 2610 LIMESTONE, pale yellowish brown (10 YR 6/2); 10% porosity,
intergranular, moldic, vugular; grain type: biogenic, skeletal, calcilutite,
25% > 0.062mm, mode: microcrystalline, range: medium; moderate
induration; sparry calcite cement and calcilutite matrix; benthic

formaminifera, pellets

2610 — 2640 LIMESTONE (calcarenite): very pale orange (10 YR 8/2);15% porosity,
intergranular, moldic; grain type: biogenic, calcilutite, sparry calcite;
75% > 0.062mm, mode: medium, range: medium to microcrystalline;
moderate induration; sparry calcite cement and calcilutite matrix;
benthic formaminifera

2640 — 2660 DOLOMITE, dark yellowish brown (10 Y 4/2); 5% porosity,
intercrystalline, possibly low permeability, high alteration, very fine to
microcrystalline grained euhedral crystals, good induration

2660 — 2670 LIMESTONE (calcarenite). very pale orange (10 YR 8/2);15% porosity,
intergranular, moldic; grain type: biogenic, calcilutite, sparry calcite,
range: medium to microcrystalline; moderate induration; sparry calcite
cement and calcilutite matrix

2670 - 2690 DOLOMITE, dark yellowish brown (10 Y 4/2); 5% porosity,
intercrystalline, possibly low permeability, high alteration, very fine to
microcrystalline grained euhedral crystals, good induration

2690 — 2730 LIMESTONE (calcilutite): grayish orange (10 YR 7/4); 5% porosity,
intergranular, possibly low permeability; grain type: biogenic, calcilutite,
crystals; 0% > 0.062mm, mode: microcrystalline,poor induration;
sparry calcite cement and calcilutite matrix

2730 — 2741 DOLOMITE, moderate yellowish brown (10 YR 5/4); 10% porosity,
intergranular, intercrystalline, vugular; 50 - 90 % dolomite alteration,
euhedral, mode: very fine, range: very fine to microcrystalline; good
induration; matrix: dolomite cement and sparry calcite cement,

TOP OF INJECTION ZONE AT 2741

2741 —-2780 DOLOMITE, pale yellowish brown (10 YR 6/2); 10% porosity,
intergranular, intercrystalline, vugular; 50 - 90% dolomite alteration,
euhedral, mode:very fine, range: cryptocrystalline to microcrystalline;
good induration; matrix: dolomite cement and sparry calcite cement

2780 — 2880 DOLOMITE, moderate yellowish brown (10 YR 5/4); 15% porosity,
intergranular, intercrystalline, vugular; 90 - 100 % dolomite alteration,
euhedral, mode: microcrystalline, range: cryptocrystalline to
microcrystalline; good induration; matrix: dolomite cement

10



OLI Injection Well Program Page Number 11 of 12

FDEP Permit No. 040842-017-UC and 040842-019-UC
L.S. Sims & Associates Geologist / Engineer: McGrath

2880 - 2910 DOLOMITE, moderate yellowish brown (10 YR 5/4); 15% porosity,
intercrystalline, vugular; 90 - 100% dolomite alteration, euhedral,
mode: very fine, range: cryptocrystalline to very fine; good induration;
matrix: dolomite cement

2910- 2930 DOLOMITE, dark yellowish brown (10 YR 4/2); 10% porosity,
intercrystalline, vugular, low permeability; 90 - 100 % dolomite
alteration, euhedral, mode: microcrystalline, range: microcrystalline to
cryptocrystalline; good induration; matrix: dolomite cement

2930- 2990 DOLOMITE, pale yellowish brown (10 YR 6/2); 15% porosity,
intercrystalline, vugular; 90 - 100% dolomite alteration, euhedral,

mode: very fine, range: microcrystalline to very fine; good induration;
matrix: dolomite cement

2990-3010 DOLOMITE, grayish orange (10 YR 7/4); 15% porosity, intercrystalline,
vugular, 90 - 100 % dolomite alteration, euhedral, mode: very fine,
range: microcrystalline to very fine; good induration; matrix: dolomite

cement

3010-3100 DOLOMITE, pale yellowish brown (10 YR 6/2); 10% porosity,
intercrystalline, vugular; 90 - 100% dolomite alteration, euhedral,
mode: very fine, range: microcrystalline to very fine; good induration;
matrix: dolomite cement

3100-3150 DOLOMITE, moderate yellowish brown (10 YR 5/4); 25% porosity,
intercrystalline, intergranular, possible high permeability; 90 - 100 %
dolomite alteration, euhedral, mode: very fine, range: fine to
microcrystalline; good induration; 'matrix: dolomite cement, sucrosic

CEDAR KEYS FORMATION

3150-3180 DOLOMITE, moderate yellowish brown (10 YR 5/4); 20% porosity,
intercrystalline, intergranular, possible high permeability; 90 - 100 %
dolomite alteration, euhedral, mode: very fine, range: fine to
microcrystalline; good induration; matrix: dolomite cement with 10%
Gypsum

3180-3370 DOLOMITE, olive gray (5 4/1); 10% porosity, intercrystalline, vugular,
low permeability; 90 - 100% dolomite alteration, euhedral, mode: very
fine, range: fine to microcrystalline; good induration; matrix: dolomite
cement with 20% Gypsum

3370~ 3410 DOLOMITE, pale yellowish brown (10 YR 6/2); 10% porosity,
intercrystalline, vugular; 90 - 100 % dolomite alteration, euhedral,
mode: very fine, range: fine to microcrystalline; good induration;
matrix: dolomite cement with 20% Gypsum

11
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FDEP Permit No. 040842-017-UC and 040842-019-UC
L.S. Sims & Associates Geologist / Engineer: McGrath

3410- 3500 DOLOMITE, olive gray (5 Y 4/1); 10% porosity, intercrystalline, vugular,
low permeability; 90 - 100% dolomite alteration, euhedral, mode: very
fine, range: fine to microcrystalline; good induration; matrix: dolomite
cement with 20% Gypsum

12



APPENDIX A
LITHOLOGIC LOG OF CORES - EXPLORATORY WELL IW-1
OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: June 20, 2008 TOTAL FOOTAGE CORED (feet): 10.0
CORE #: ONE (1) TOTAL FOOTAGE RETRIEVED (feet): 7.5
CORE INTERVAL: 2046 to 2056 FT BLS RECOVERY: 75 %
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)

7.5 high alteration with very fine grain euhedral crystals, good induration with dolomite cement: high
recrystallization; sucrosic intervals.

DOLOMITE: pale yellowish brown (10 YR 6/2): 10 % porosity, intercrystalline and pin point vug porosity,

Sample collected for laboratory analyses at 2,054 ft BLS
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APPENDIX A
LITHOLOGIC LOG OF CORES - EXPLORATORY WELL IW-1

OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: July 30, 2008 TOTAL FOOTAGE CORED (feet): 6.0
CORE #: TWO (2) TOTAL FOOTAGE RETRIEVED (feet): 6.0
CORE INTERVAL: 2,161 to 2,167 FT bls RECOVERY: 100 %
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)

DOLOMITE: light olive brown (5 Y 5/6): 15 % porosity, vugular, moldic, and intercrystalline porosity; high

3.5 alteration, with very fine grain euhedral crystals, microcrystalline; good induration with dolomite cement;
high recrystallization; sucrosic, fossil molds.
DOLOMITE: pale yellowish brown (10 YR 6/2); 10% porosity, intercrystalline and pin point vug porosity, high
1.0 alteration with very fine grain euhedral crystals, good induration with dolomite cement: high recrystallization;
sucrosic intervals.
DOLOMITE: moderate yellowish brown (10 YR 5/4); 20% porosity, intercrystalline, moldic, and pin point vug
1.5

porosity, high alteration, very fine grained euhedral crystals, good induration with dolomite cement: high
recrystallization; fossil molds

Sample collected for laboratory analyses at 2,167 ft BLS
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APPENDIX A
LITHOLOGIC LOG OF CORES - EXPLORATORY WELL IW-1
OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 2. 2008 TOTAL FOOTAGE CORED (feet): 14.0
CORE #: THREE (3) TOTAL FOOTAGE RETRIEVED (feet): 13.0
CORE INTERVAL: 2,200 to 2,214 FT BLS RECOVERY: 93 %
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)

DOLOMITE: moderate yellowish brown (10 YR 5/4): 20 % porosity, intercrystalline, moldic, and pin point vug

1.0 porosity, high alteration, very fine grained euhedral crystals, good induration with dolomite cement: high
recrystallization; fossil molds

DOLOMITE: pale yellowish brown (10 YR 6/2) 5% porosity, pin point vugs, intercrystalline and moldic
9.0 porosity, high alteration, very fine grained euhedral crystals, microcrystalline; good induration with dolomite
cement, massive, high recrystallization, evidence of burrowing near top of core.

DOLOMITE: moderate yellowish brown (10 YR 5/4); 20% porosity, intercrystalline, moldic, and pin point vug

4.0 porosity, high alteration, very fine grained euhedral crystals, good induration with dolomite cement: high
recrystallization; fossil molds

Sample collected for laboratory analyses at 2,212 ft BLS
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APPENDIX A
LITHOLOGIC LOG OF CORES — EXPLORATORY WELL IW-1

OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 3. 2008 TOTAL FOOTAGE CORED (feet): 15.0
CORE #: FOUR (4) TOTAL FOOTAGE RETRIEVED (feet): 11.5
CORE INTERVAL:  2,2250 to 2,265 FT BLS RECOVERY: 77 %
SECTION

THICKNESS LITHOLOGIC DESCRIPTION

(feet)

LIMESTONE: very pale orange (10 YR 8/2), 5% porosity, possibly low permeability, moldic, intergranular and
11.5

pinpoint vug porosity; grain types are biogenic, skeletal, crystal, and skeletal cast: 25% > 0.062mm, very fine
to medium grain; moderate induration with sparry calcite and micrite cement; benthic foraminifera.

Sample collected for laboratory analyses at 2,262 feet.
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APPENDIX A
LITHOLOGIC LOG OF CORES ~ EXPLORATORY WELL IW-1

OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 3. 2008 TOTAL FOOTAGE CORED (feet): 4.0

CORE #: FIVE (5) TOTAL FOOTAGE RETRIEVED (feet): 1.0

CORE INTERVAL: 2,300 to 2,304 ET BLS RECOVERY: 25%
SECTION

THICKNESS

(feet)

LITHOLOGIC DESCRIPTION

1

LIMESTONE: dark yellowish orange (10 YR 6/6); 10% porosity, intergranular porosity, grain types are skeletal,

micrite, and crystal; fine grained, 25% > 0.62 mm; moderate induration with sparry calcite and micrite
cement benthic foraminifera.

No sample sent for laboratory analyses.
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APPENDIX A
LITHOLOGIC LOG OF CORES - EXPLORATORY WELL IW-1
OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 7, 2008 TOTAL FOOTAGE CORED (feet): 5.0

CORE #: SIX (6) TOTAL FOOTAGE RETRIEVED (feet): 3.2

CORE INTERVAL: 2,321 to 2,326 FT BLS RECOVERY: 60%
SECTION

THICKNESS LITHOLOGIC DESCRIPTION

(feet)

19 LIMESTONE: very pale orange (10 YR 8/2), <5% porosity, possibly low permeability, moldic, intergranular
‘ porosity; grain types are biogenic; very fine to medium grain; moderate induration; benthic foraminifera.

053 CHERT: yellowish gray (5 Y 8/1); no visible porosity, possibly low permeability; good induration with silica
‘ cement, nodular; conchoidal fracturing.

| 7 LIMESTONE: very pale orange (10 YR 8/2), <5 % porosity, possibly low permeability, moldic, intergranular
' porosity; grain types are biogenic; very fine to medium grain; moderate induration; benthic foraminifera.

Sample collected for laboratory analyses at 2,326 feet.
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APPENDIX A
LITHOLOGIC LOG OF CORES — EXPLORATORY WELL IW-1
OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 10, 2008 TOTAL FOOTAGE CORED (feet): 7.0
CORE #: SEVEN (7) TOTAL FOOTAGE RETRIEVED (feet): 3.0
CORE INTERVAL: 2,383 to 2,390 FT BLS RECOVERY: 42 %
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)

LIMESTONE: grayish orange (10 YR 7/4); 10 % porosity, intergranular, moldic, and vugular porosity; grain types

30 are biogenic, skeletal cast, and micrite; 20% > 0.062mm; microcrystalline to medium; moderate induration

chert nodules.

with sparry calcite and micrite cement; benthic foraminifera. Dolomitic limestone in the bottom foot, fossil

Sample collected for laboratory analyses labeled 2,374 feet, from 2,384.
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APPENDIX A
LITHOLOGIC LOG OF CORES ~ EXPLORATORY WELL IW-1
OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 12, 2008 TOTAL FOOTAGE CORED (feet): 9.0
CORE #: EIGHT (8) TOTAL FOOTAGE RETRIEVED (feet): 9.0
CORE INTERVAL: 2,421 to 2,430 FT BLS RECOVERY: 100%
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)

LIMESTONE: very pale orange (10 YR 8/2): 20 % porosity, moldic, intercrystalline, and pinpoint vug porosity;
grain types are biogenic, skeletal, and crystal; 75% > 0.062mm, very fine to medium grain; moderate
induration with sparry calcite and micrite cement, glauconite, abundance of benthic foraminifera including
Helicostigina Gyralis., fossil molds.

9.0

Sample collected for laboratory analyses at 2,424 feet.
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APPENDIX A
LITHOLOGIC LOG OF CORES — EXPLORATORY WELL IW-1
OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 14, 2008 TOTAL FOOTAGE CORED (feet): 14.0
CORE #: NINE (9) TOTAL FOOTAGE RETRIEVED (feet): 14
CORE INTERVAL: 2,490 to 2,504 ET BLS RECOVERY: 100%
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)

LIMESTONE: (calcarenite) very pale orange (10 YR 8/2); 10% porosity, moldic, intercrystalline, and pinpoint
155 vug porosity; grain types are biogenic, skeletal, and crystal; 75% > 0.062mm, very fine to medium grain;

' moderate induration with sparry calcite and micrite cement, glauconite, abundance of benthic foraminifera
including Helicostigina Gyralis., fossil molds.

DOLOMITE: pale yellowish brown (10 YR 6/2); 5 % porosity, possibly low permeability, intercrystalline and
0.5 vugular porosity; high alteration with microcrystalline to very fine grain euhedral crystals, good induration with
dolomite cement; sparry calcite filling vugs

Sample collected for laboratory analyses at 2,502 feet.
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APPENDIX A
LITHOLOGIC LOG OF CORES — EXPLORATORY WELL I'w-1

OKEECHOBEE LANDFILL, INC. EXW-1 CORE LOG RECORD FDEP PERMIT NO. 040842-017-UC

CORE DATE: August 16, 2008 TOTAL FOOTAGE CORED (feet): 14.0
CORE #: Ten (10) TOTAL FOOTAGE RETRIEVED (feet): 14
CORE INTERVAL: 2,585 to 2,599 FT BLS RECOVERY: 100 %
SECTION
THICKNESS LITHOLOGIC DESCRIPTION
(feet)
| 5 DOLOMITE: Very light gray (N8); 10 % porosity, intercrystalline, moldic, and vugular porosity; high alteration
' with very fine grain euhedral crystals, good induration with dolomite cement: sucrosic dolomite filling vugs
DOLOMITE: pale yellowish brown (10 YR 6/2): 5 % porosity, possibly low permeability, intercrystalline and
1.5 vugular porosity; high alteration with microcrystalline to very fine grain euhedral crystals, good induration
with dolomite cement;
25 DOLOMITE: Very light gray (N8); 10 % porosity, intercrystalline, moldic, and vugular porosity; high alteration
' with very fine grain euhedral crystals, good induration with dolomite cement:
DOLOMITE: pale yellowish brown (10 YR 6/2): 5 % porosity, possibly low permeability, intercrystalline and
0.5 vugular porosity; high alteration with microcrystalline to very fine grain euhedral crystals, good induration
with dolomite cement; sparry calcite filling vugs
10 DOLOMITE: Very light gray (N8); 10% porosity, intercrystalline, moldic, and vugular porosity; high alteration
' with very fine grain euhedral crystals, good induration with dolomite cement:
01 DOLOMITE: Very dark gray (N]3); 25% porosity, intercrystalline, and vugular porosity; high alteration, good
' induration with dolomite cement.
DOLOMITE: pale yellowish brown (10 YR 6/2): 10 % porosity, possibly low permeability, intercrystalline and
4.0 vugular porosity; high alteration with microcrystalline to very fine grain euhedral crystals, good induration
with dolomite cement; sparry calcite filling vugs
5 DOLOMITE: Very light gray (N8); 10 % porosity, intercrystalline, moldic, and vugular porosity; high alteration
‘ with very fine grain euhedral crystals, good induration with dolomite cement
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OLI PT C 1 Recovery xls

WELL ID: OLI Exploratory Well 1
Local ID: Packer Test C-1 Recovery
INPUT Date: 9/2/08
Construction: Time: 0:00
Casing dia. (d;) 7 Inch

Annulus dia. (dy) 12.25 Inch COMPUTED

Screen Length (L) 17 Feet
Depths to: Aquifer thickness = 550 cm
water level (DTW) 51 Feet

Top of Aquifer 2324 Feet Slope = 55.19351 cm/log10

Base of Aquifer 2342 Feet

Annular Fill: Input is consistent.

across screen — Open Hole
above screen - Cement K

3.8E-10 cm/Second

Aquifer Material —- Clay T 2.1E-07 cm?Second

FLOW RATE 0.000001 GPM
K= 0.00000000038 is less than likely minimum of 0.00000000353 for Clay

154

153.9 | 0
- Adjust slope of line to estimate T o

153.8
153.7 |
153.6
153.5
153.4

1533 | ¥

RESIDUAL DRAWDOWN, IN FEET

1532 |k

153.1

1 10 100 1,000 10,000
(t+At/At

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test

Using recovery test data instead of drawdown data eliminates casing storage impacts of straddle
packer test set up.

OLI PT C 1 Recovery xls



Reduced Data

Time,

Entry Date Hr:Min:Sec

1

N30 o~Noah W N

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

1/0/00 0:00:00
1/0/00 0:20:33

1/0/00 0:20:34

1/0/00 0:20:34
1/0/00 0:20:34
1/0/00 0:20:35
1/0/00 0:20:35
1/0/00 0:20:36

1/0/00 0:20:36
1/0/00 0:20:37
1/0/00 0:20:37
1/0/00 0:20:38

1/0/00 0:20:39
1/0/00 0:20:39
1/0/00 0:20:40
1/0/00 0:20:41
1/0/00 0:20:42
1/0/00 0:20:42
1/0/00 0:20:43
1/0/00 0:20:44
1/0/00 0:20:45
1/0/00 0:20:46
1/0/00 0:20:47
1/0/00 0:20:49
1/0/00 0:20:50
1/0/00 0:20:51
1/0/00 0:20:53

1/0/00 0:20:54
1/0/00 0:20:56
1/0/00 0:20:57
1/0/00 0:20:59
1/0/00 0:21:01
1/0/00 0:21:03
1/0/00 0:21:05
1/0/00 0:21:07
1/0/00 0:21:10
1/0/00 0:21:12
1/0/00 0:21:15
1/0/00 0:21:18
1/0/00 0:21:21
1/0/00 0:21:24
1/0/00 0:21:27
1/0/00 0:21:31
1/0/00 0:21:35
1/0/00 0:21:39
1/0/00 0:21:43
1/0/00 0:21:47
1/0/00 0:21:52
1/0/00 0:21:57
1/0/00 0:22:02

Water Level
Feet

0.00

154.05

163.65

153.66
153.64
153.81
153.63
153.21

153.62
153.57
153.42
1563.67

153.82
153.87
163.74
1563.31
153.91
153.43
153.74
153.68
153.70
163.73
153.63
153.71
153.73
153.69
153.72

1563.70
153.70
153.69
153.69
153.70
153.71
153.70
153.70
163.71
153.70
153.69
153.66
153.70
153.74
153.70
153.69
153.69
153.68
153.67
153.70
163.67
153.67
153.68

Entry
51

52
53

54
55
56
57
58

59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
o1
92
93
94
95
96
97
98
99
100

Time,

Date Hr:Min:Sec

1/0/00 0:22:08
1/0/00 0:22:14

1/0/00 0:22:20

1/0/00 0:22:27
1/0/00 0:22:34
1/0/00 0:22:42
1/0/00 0:22:50
1/0/00 0:22:58

1/0/00 0:23:07
1/0/00 0:23:17
1/0/00 0:23:26
1/0/00 0:23:37

1/0/00 0:23:48
1/0/00 0:24:00
1/0/00 0:24:13
1/0/00 0:24:26
1/0/00 0:24:41
1/0/00 0:24:56
1/0/00 0:25:11
1/0/00 0:25:28
1/0/00 0:25:46
1/0/00 0:26:05
1/0/00 0:26:25
1/0/00 0:26:46
1/0/00 0:27:08
1/0/00 0:27:32
1/0/00 0:27:57

1/0/00 0:28:24
1/0/00 0:28:52
1/0/00 0:29:22
1/0/00 0:29:54
1/0/00 0:30:27
1/0/00 0:31:03
1/0/00 0:31:39
1/0/00 0:32:21
1/0/00 0:33:03
1/0/00 0:33:45
1/0/00 0:34:33
1/0/00 0:35:27
1/0/00 0:36:15
1/0/00 0:37:15
1/0/00 0:38:15
1/0/00 0:39:15
1/0/00 0:40:21
1/0/00 0:41:33
1/0/00 0:42:51
1/0/00 0:44:09
1/0/00 0:45:33
1/0/00 0:47:03
1/0/00 0:48:39

OLI PT C 1 Recovery.xls

Water Level
Feet

153.67

153.66

153.68

153.67
153.66
153.68
153.66
153.66

153.62
153.65
153.66
153.67

153.60
163.66
153.61
153.58
153.62
153.59
153.58
153.58
153.57
153.60
153.55
153.58
153.55
153.57
153.44

153.57
153.52
153.53
163.55
153.55
153.53
1563.53
153.51
153.52
1563.48
153.54
1563.52
153.51
153.47
153.50
153.49
163.44
1563.45
163.47
153.43
153.49
153.46
153.43
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OLI PT C 2 Recovery (2).xls
WELL ID: OLI Exploratory Well 1

Locai ID: Packer Test C-2 Recovery
INPUT Date: 9/3/08

Construction: Time: 0:00

Casing dia. (d;) 7 Inch
Annulus dia. {dy) 12.25 Inch COMPUTED

Screen Length (L) 17 Feet
Depths to: Aquifer thickness = 550 cm

water fevel (DTW) 51 Feet
Top of Aquifer 2608 Feet Slope = 5798.145 cm/log10
Base of Aquifer 2626 Feet

Annular Fill: input is consistent.

across screen — Open Hole

above screen -- Cement K= 3.6E-06 cm/Second
Aquifer Material - Limestone, Dolomite T= 0.002 cm*/Second

FLOW RATE 1 GPM

180
Adjust slope of line to estimate T

160 ] ‘,1.;‘;:;;'1;'1\;1‘::}nio‘.o‘.(»ldd*l*l'l'!0‘0 o0 O O
140 |

120 |

100

(0]
o
T

RESIDUAL DRAWDOWN, IN FEET
8

E-N
@
T

20}

Sl ‘ PR T W |

1 10 100 1,000 10,000 100,000
(t+AtYAL

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test

Using recovery test data instead of drawdown data eliminates casing storage impacts of straddle
packer test set up.

OLI PT C 2 Recovery {2).xls



OLI PT C 2 Recovery (2).xIs
Reduced Data

Time, Water Level Time, Water Level
Entry Date Hr:Min:Sec Feet Entry Date Hr:Min:Sec Feet

1 1/0/00 0:00:00 0.00 51 1/0/00 2:02:29 152.79
2 1/0/00 2:01:05 157.56 52 1/0/00 2:02:34 152.55
3 1/0/00 2:01:05 157.31 53 1/0/00 2:02:40 152.26
4 1/0/00 2:01:05 157.37 54 1/0/00 2:02:46 151.97
5 1/0/00 2:01:06 157.23 55 1/0/00 2:02:52 151.66
6 1/0/00 2:01:06 157.34 56 1/0/00 2:02:59 151.34
7 1/0/00 2:01:06 157.23 57 1/0/00 2:03:06 150.99
8 1/0/00 2:01:07 157.22 58 1/0/00 2:03:14 150.62
9 1/0/00 2:01:07 157.20 59 1/0/00 2:03:21 150.23
10 1/0/00 2:01:08 157.22 60 1/0/00 2:03:30 149.81
11 1/0/00 2:01:08 157.14 61 1/0/00 2:03:39 149.36
12 1/0/00 2:01:09 157.10 62 1/0/00 2:03:48 148.91
13 1/0/00 2:01:09 157.05 63 1/0/00 2:03:58 148.44
14 1/0/00 2:01:10 157.02 64 1/0/00 2:04:09 147.89
15 1/0/00 2:01:10 157.00 65 1/0/00 2:04:20 147.35
16 1/0/00 2:01:11 156.93 66 1/0/00 2:04:32 146.77
17 1/0/00 2:01:12 156.90 67 1/0/00 2:04:45 146.17
18 1/0/00 2:01:13 156.85 68 1/0/00 2:04:58 145.55
19 1/0/00 2:01:13 156.79 69 1/0/00 2:05:12 144.87
20 1/0/00 2:01:14 156.74 70 1/0/00 2:05:27 144.15
21 1/0/00 2:01:15 156.66 71 1/0/00 2:05:43 143.43
22 1/0/00 2:01:16 156.61 72 1/0/00 2:06:00 142.64
23 1/0/00 2:01:17 156.53 73 1/0/00 2:06:18 141.80
24 1/0/00 2:01:18 156.47 74 1/0/00 2:06:36 140.95
25 1/0/00 2:01:19 156.38 75 1/0/00 2:06:57 140.03
26 1/0/00 2:01:20 156.32 76 1/0/00 2:07:18 139.05
27 1/0/00 2:01:22 156.24 77 1/0/00 2:07:40 138.06
28 1/0/00 2:01:23 156.14 78 1/0/00 2:08:04 136.96
29 1/0/00 2:01:24 156.06 79 1/0/00 2:08:29 135.84
30 1/0/00 2:01:26 155.96 80 1/0/00 2:08:56 134.68
31 1/0/00 2:01:28 155.89 81 1/0/00 2:09:24 133.43
32 1/0/00 2:01:29 155.78 82 1/0/00 2:09:54 132.10
33 1/0/00 2:01:31 155.70 83 1/0/00 2:10:26 130.72
34 1/0/00 2:01:33 155.61 84 1/0/00 2:10:59 129.28
35 1/0/00 2:01:35 155.49 85 1/0/00 2:11:35 127.74
36 1/0/00 2:01:37 155.40 86 1/0/00 2:12:11 126.22
37 1/0/00 2:01:39 155.28 87 1/0/00 2:12:53 124.48
38 1/0/00 2:01:42 155.16 88 1/0/00 2:13:35 122.75
39 1/0/00 2:01:44 155.04 89 1/0/00 2:14:17 121.07
40 1/0/00 2:01:47 154.90 90 1/0/00 2:15:05 119.14
41 1/0/00 2:01:50 154.76 91 1/0/00 2:15:59 117.01
42 1/0/00 2:01:53 154.60 92 1/0/00 2:16:47 115.12
43 1/0/00 2:01:56 154.46 93 1/0/00 2:17:47 112.36
44 1/0/00 2:01:59 154.27 94 1/0/00 2:18:47 109.59
45 1/0/00 2:02:03 154.10 95 1/0/00 2:19:47 107.37
46 1/0/00 2:02:06 153.92 96 1/0/00 2:20:53 105.06
47 1/0/00 2:02:11 153.71 97 1/0/00 2:22:05 102.53
48 1/0/00 2:02:15 153.49 98 1/0/00 2:23:23 99.87
49 1/0/00 2:02:19 153.29 99 1/0/00 2:24:41 97.26
50 1/0/00 2:02:24 153.07 100 1/0/00 2:26:05 94.54

OLI PT C 2 Recovery (2).xIs



OLI PT C 3 Recovery (2)xls
WELL ID: OLI Exploratory Well 1

Local ID: Test Confinement-3 Recovery

INPUT Date: 0/6/08
Construction: Time: 0:00
Casing dia. (d) 7 Inch
Annulus dia. (dy) 12.25 Inch COMPUTED
Screen Length (L) 17 Feet
Depths to: Aquifer thickness = 550 cm
water level (DTW) 51 Feet
Top of Aquifer 2706 Feet Slope = 2799.229 cm/log10
Base of Aquifer 2724 Feet
Annular Fill: input is consistent.
across screen — Open Hole —
above screen — Cement K =  0.00011 cm/Second
Aquifer Material — Limestone, Dolomite T= 0.062 cm?/Second
FLOW RATE 15 GPM
K= 0.00011 is greater than likely maximum of 0.00600353 for Limestone, Dolomite
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REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test

Using recovery test data instead of drawdown data eliminates confusing casing storage impacts of
straddie packer test set up.

OLI PT C 3 Recovery (2)xis



OLI PT C 3 Recovery (2).xls
Reduced Data

Time, Water Level Time, Water Level
Entry Date Hr:Min:Sec Feet Entry Date Hr:Min:Sec Feet

1 1/0/00 0:00:00 0.00 51 1/0/00 10:06:44 86.50
2 1/0/00 10:03:35 121.94 52 1/0/00 10:06:56 84.76
3 1/0/00 10:03:35 121.78 53 1/0/00 10:07:08 82.99
4 1/0/00 10:03:36 122.26 54 1/0/00 10:07:22 81.18
5 1/0/00 10:03:37 120.31 55 1/0/00 10:07:36 79.26
6 1/0/00 10:03:38 122.13 56 1/0/00 10:07:51 77.32
7 1/0/00 10:03:39 121.18 57 1/0/00 10:08:07 75.34
8 1/0/00 10:03:40 121.26 58 1/0/00 10:08:23 73.28
9 1/0/00 10:03:41 120.86 59 1/0/00 10:08:41 70.54
10 1/0/00 10:03:42 120.44 60 1/0/00 10:09:00 68.11
11 1/0/00 10:03:43 120.33 61 1/0/00 10:09:20 65.92
12 1/0/00 10:03:44 119.90 62 1/0/00 10:09:41 63.72
13 1/0/00 10:03:45 119.75 63 1/0/00 10:10:04 61.53
14 1/0/00 10:03:47 119.38 64 1/0/00 10:10:28 59.19
15 1/0/00 10:03:48 119.06 65 1/0/00 10:10:53 56.85
16 1/0/00 10:03:50 118.69 66 1/0/00 10:11:19 54.55
17 1/0/00 10:03:51 118.29 67 1/0/00 10:11:47 52.19
18 1/0/00 10:03:53 117.80 68 1/0/00 10:12:17 49.80
19 1/0/00 10:03:55 117.25 69 1/0/00 10:12:49 47.40
20 1/0/00 10:03:57 116.68 70 1/0/00 10:13:23 44.98
21 1/0/00 10:03:59 116.03 71 1/0/00 10:13:59 42.56
22 1/0/00 10:04:01 115.42 72 1/0/00 10:14:35 40.29
23 1/0/00 10:04:03 114.85 73 1/0/00 10:15:17 37.77
24 1/0/00 10:04:05 114.32 74 1/0/00 10:15:59 35.46
25 1/0/00 10:04:08 113.81 75 1/0/00 10:16:41 33.27
26 1/0/00 10:04:10 113.25 76 1/0/00 10:17:29 30.96
27 1/0/00 10:04:13 112.66 77 1/0/00 10:18:23 28.54
28 1/0/00 10:04:16 112.04 78 1/0/00 10:19:11 26.32
29 1/0/00 10:04:19 111.40 79 1/0/00 10:20:11 2342
30 1/0/00 10:04:23 110.72 80 1/0/00 10:21:11 21.49
31 1/0/00 10:04:26 110.01 81 1/0/00 10:22:11 19.72
32 1/0/00 10:04:30 109.30 82 1/0/00 10:23:17 17.94
33 1/0/00 10:04:34 108.47 83 1/0/00 10:24:29 16.18
34 1/0/00 10:04:38 107.66 84 1/0/00 10:25:47 14.46
35 1/0/00 10:04:43 106.85 85 1/0/00 10:27:05 12.96
36 1/0/00 10:04:47 105.93 86 1/0/00 10:28:29 11.49
37 1/0/00 10:04:53 104.91 87 1/0/00 10:29:59 10.12
38 1/0/00 10:04:58 104.03 88 1/0/00 10:31:35 8.83
39 1/0/00 10:05:04 102.91 89 1/0/00 10:33:11 7.68
40 1/0/00 10:05:10 101.82 90 1/0/00 10:34:59 6.58
41 1/0/00 10:05:16 100.75 91 1/0/00 10:36:53 5.56
42 1/0/00 10:05:22 99.58 92 1/0/00 10:38:53 4.65
43 1/0/00 10:05:29 98.34 93 1/0/00 10:40:59 3.84
44 1/0/00 10:05:37 97.01 94 1/0/00 10:43:11 3.17
45 1/0/00 10:05:45 95.69 95 1/0/00 10:45:35 2.50
46 1/0/00 10:05:53 94.31 96 1/0/00 10:48:05 2.00
47 1/0/00 10:06:02 92.86 97 1/0/00 10:50:41 1.51
48 1/0/00 10:06:12 91.31 98 1/0/00 10:53:29 1.08
49 1/0/00 10:06:22 89.81 99 1/0/00 10:56:29 0.71
50 1/0/00 10:06:32 88.16 100 1/0/00 10:59:35 0.40

OLI PT C 3 Recovery (2).xls



OLI PT C 4 Recovery xls

WELL ID: OLI Exploratory Well 1
Local ID: Packer Test C 4 Recovery
INPUT Date: 9/7/08

Construction: Time: 0:00
Casing dia. (d.) 7 Inch
Annulus dia. (dy,) 12.25 Inch COMPUTED
Screen Length (L) 17 Feet
Depths to: Aquifer thickness = 520 cm
water level (DTW) 51 Feet

Top of Aquifer 2480 Feet Slope = 1534.886 cm/log10
Base of Aquifer 2497 Feet

Annular Fill: Input is consistent.

across screen — Open Hole
above screen -- Cement K
Aquifer Material — Limestone, Dolomite T

FLOW RATE 4.3 GPM
K= 0.000062 is greater than likely maximum of 0.0000353 for Limestone, Dolomite

0.000062 cm/Second
0.032 cm*Second
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REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test

Using recovery test data instead of drawdown data eliminates casing (drill string) storage impacts of
straddle packer test set up.

OLI PT C 4 Recovery xis



Reduced Data

Time,

Entry Date Hr:Min:Sec

1

W CoO~NOOOGHAH W N

10

1/0/00 0:00:00
1/0/00 1:32:51

1/0/00 1:32:51

1/0/00 1:32:52
1/0/00 1:32:52
1/0/00 1:32:52
1/0/00 1:32:52
1/0/00 1:32:53

1/0/00 1:32:53
1/0/00 1:32:53
1/0/00 1:32:53
1/0/00 1:32:54

1/0/00 1:32:54
1/0/00 1:32:54
1/0/00 1:32:54
1/0/00 1:32:55
1/0/00 1:32:55
1/0/00 1:32:55
1/0/00 1:32:55
1/0/00 1:32:56
1/0/00 1:32:56
1/0/00 1:32:56
1/0/00 1:32:56
1/0/00 1:32:57
1/0/00 1:32:57
1/0/00 1:32:57
1/0/00 1:32:58

1/0/00 1:32:58
1/0/00 1:32:58
1/0/00 1:32:59
1/0/00 1:32:59
1/0/00 1:33:00
1/0/00 1:33:00
1/0/00 1:33:01
1/0/00 1:33:01
1/0/00 1:33:02
1/0/00 1:33:03
1/0/00 1:33:03
1/0/00 1:33:04
1/0/00 1:33:05
1/0/00 1:33:05
1/0/00 1:33:06
1/0/00 1:33:07
1/0/00 1:33:08
1/0/00 1:33:09
1/0/00 1:33:10
1/0/00 1:33:11
1/0/00 1:33:13
1/0/00 1:33:14
1/0/00 1:33:15

Water Level
Feet

0.00

159.37

159.51

159.32
159.18
159.06
159.33
159.30

169.44
159.36
159.14
159.16

159.12
169.23
159.24
159.34
159.16
158.94
158.97
159.33
159.33
159.16
159.20
159.10
159.07
169.23
1569.30

159.50
158.79
157.42
158.70
159.09
158.97
157.91
159.10
158.78
158.98
1568.84
158.58
158.60
158.49
158.45
158.40
158.35
158.31
158.24
158.18
158.06
157.98
157.90

Entry
51

52
53

54
55
56
57
58

59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Time,

Date Hr:Min:Sec

1/0/00 1:33:17
1/0/00 1:33:18

1/0/00 1:33:20

1/0/00 1:33:21
1/0/00 1:33:23
1/0/00 1:33:25
1/0/00 1:33:27
1/0/00 1:33:29

1/0/00 1:33:31
1/0/00 1:33:34
1/0/00 1:33:36
1/0/00 1:33:39

1/0/00 1:33:42
1/0/00 1:33:45
1/0/00 1:33:48
1/0/00 1:33:51
1/0/00 1:33:55
1/0/00 1:33:58
1/0/00 1:34:03
1/0/00 1:34:07
1/0/00 1:34:11
1/0/00 1:34:16
1/0/00 1:34:21
1/0/00 1:34:26
1/0/00 1:34:32
1/0/00 1:34:38
1/0/00 1:34:44

1/0/00 1:34:51
1/0/00 1:34:58
1/0/00 1:35:06
1/0/00 1:35:13
1/0/00 1:35:22
1/0/00 1:35:31
1/0/00 1:35:40
1/0/00 1:35:50
1/0/00 1:36:01
1/0/00 1:36:12
1/0/00 1:36:24
1/0/00 1:36:37
1/0/00 1:36:50
1/0/00 1:37:04
1/0/00 1:37:19
1/0/00 1:37:35
1/0/00 1:37:52
1/0/00 1:38:10
1/0/00 1:38:28
1/0/00 1:38:49
1/0/00 1:39:10
1/0/00 1:39:32
1/0/00 1:39:56

OLI PT C 4 Recovery.xls

Water Level
Feet

157.82

157.71

157.63

157.52
157.40
157.28
157.16
157.02

156.90
156.74
156.59
156.42

156.24
156.05
155.85
155.65
155.43
155.20
154.93
154.69
154.42
154.13
153.80
153.51
153.15
1562.77
152.41

152.02
151.55
151.08
150.62
150.10
149.57
149.00
148.42
147.79
147.14
146.43
145.70
144.93
144.10
143.25
142.35
141.40
140.39
139.36
138.21
137.07
135.85
134.56

OLI PT C 4 Recovery.xls



OLI PT C 5 Recovery xls

WELL ID: OLI Exploratory Well 1
Local ID: Packer Test C-5 Recovery
INPUT Date: 917108

Construction: Time: 0:00
Casing dia. (d,) 7 Inch
Annulus dia. {d,,) 12.25 inch COMPUTED
Screen Length (L) 17 Feet
Depths to: Aquifer thickness = 520 cm
water level (DTW) 51 Feet

Top of Aquifer 2206 Feet Slope =  3470.85 cm/log10
Base of Aquifer 2223 Feet

Annular Fill: input is consistent.

across screen — Open Hole
above screen - Cement K
Agquifer Material — Limestone, Dolomite T

FLOW RATE 32 GPM
K= 0.00021 is greater than likely maximum of 0.0000353 for Limestone, Dolomite

0.00021 cm/Second
0.11 cm?/Second

0on

180

Adjust slope of line to estimate T
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REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test

Using recovery test data instead of drawdown data eliminates casing storage impacts of straddle
packer test set up.

OLI PT C 5 Recovery xis



Reduced Data

Time,

Entry Date Hr:Min:Sec

NN NN - 2 e e e e
BN A DORVDNRE D R2DO NGO A W N =

NN
~NOoO O A

D HE DD D RDWWWW

1/0/00 0:00:00
1/0/00 0:56:50

1/0/00 0:56:50

1/0/00 0:56:51
1/0/00 0:56:51
1/0/00 0:56:51
1/0/00 0:56:51
1/0/00 0:56:52

1/0/00 0:56:52
1/0/00 0:56:53
1/0/00 0:56:53
1/0/00 0:56:54

1/0/00 0:56:54
1/0/00 0:56:55
1/0/00 0:56:55
1/0/00 0:56:56
1/0/00 0:56:57
1/0/00 0:56:57
1/0/00 0:56:58
1/0/00 0:56:59
1/0/00 0:57:00
1/0/00 0:57:01
1/0/00 0:57:02
1/0/00 0:57:03
1/0/00 0:57:04
1/0/00 0:57:05
1/0/00 0:57:06

1/0/00 0:57:07
1/0/00 0:57:09
1/0/00 0:57:10
1/0/00 0:57:12
1/0/00 0:57:13
1/0/00 0:57:15
1/0/00 0:57:17
1/0/00 0:57:18
1/0/00 0:57:21
1/0/00 0:57:23
1/0/00 0:57:25
1/0/00 0:57:27
1/0/00 0:57:30
1/0/00 0:57:33
1/0/00 0:57:35
1/0/00 0:57:38
1/0/00 0:57:41
1/0/00 0:57:45
1/0/00 0:57:48
1/0/00 0:57:52
1/0/00 0:57:56
1/0/00 0:58:00
1/0/00 0:58:05

Water Level
Feet

0.00

141.03

138.52

138.94
134.66
138.39
135.65
137.43

138.04
136.78
137.02
136.11

136.41
1356.37
134.84
134.27
133.60
133.25
132.66
132.11
131.42
130.75
129.99
129.29
128.45
127.60
126.72

125.82
124.84
123.80
122.74
121.63
120.45
119.15
117.82
115.94
114.12
112.66
111.11
109.48
107.71
106.04
104.22
102.30
100.32

98.23

96.19

93.88

91.58

89.36

Entry
51
52

53

54
55
56
57
58

59
60
61
62

63
64
65
66
67
68
69
70
71

Time,

Date Hr:Min:Sec

1/0/00 0:58:09
1/0/00 0:58:15

1/0/00 0:58:20

1/0/00 0:58:26
1/0/00 0:58:32
1/0/00 0:58:38
1/0/00 0:58:44
1/0/00 0:58:51

1/0/00 0:58:59
1/0/00 0:59:07
1/0/00 0:59:15
1/0/00 0:59:24

1/0/00 0:59:34
1/0/00 0:59:44
1/0/00 0:59:54
1/0/00 1:00:06
1/0/00 1:00:18
1/0/00 1:00:30
1/0/00 1:00:4