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Executive Summary

This report summarizes the construction of the Upper Floridan aquifer monitor
well at the Taylor Creek aquifer storage and recovery (ASR) well site, in

Okeechobee, Florida.

The ASR system, along with a dual-zone monitor well, was constructed in 1988
and tested by the South Florida Water Management District (SFWMD or

District) during the early 1990s. The dual-zone monitor well is approximately 600
feet northeast of the ASR well.

To support the reactivation of an ASR system at this site, a single-zone monitor
well (OKF-106) was constructed within 150 feet of the ASR well, as required by

ASR system permit requirements to monitor water quality and water levels in the
Upper Floridan aquifer. During times of surplus water, the ASR system is

intended to convey stormwater from Taylor Creek (L-63N Canal) as recharge
water to the ASR well for storage in the Floridan aquifer. The water recovered

from recharge of the ASR well will be discharged back into Taylor Creek. The
monitor well will collect water quality and water level data in the Upper Floridan

aquifer, located up section of the Taylor Creek ASR well's storage zone.

Based on hydrogeologic testing at the borehole, and lithologic and geophysical

logging, the top of the targeted monitor interval was identified at 718 feet below
land surface. The well was constructed of 10.75-inch (outer diameter) polyvinyl

chloride to 718 below land surface, with an open-hole monitor zone interval
from 718 to 800 feet bls. Hydraulic testing indicated modest productivity in this

interval. Transmissivity was estimated at 5,845 square feet per day from a
calculated specific capacity of 6.27 gallons per minute per foot.

Water collected from the open hole of the well contains a chloride and total
dissolved solids concentration of 670 milligrams per liter (mg/L) and 1,500

mg/L, respectively. As of November 15, 2008, the peizometric surface at the
completed wellhead exhibited a pressure of 1.5 pounds per square inch, which

equals a water level of 8.465 feet above land surface. The wellhead was
constructed using 316 stainless steel. Telemetry equipment was installed on the

wellhead, providing continuous recording of water-level data. All water-level and
water quality data are stored in the District's environmental database, DBHydro.
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Applied Drilling Engineering drilling the 17-inch pilot hole
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1
Introduction

This report summarizes the drilling, construction, and testing of the single-zone

monitor well, OKF-106, at Taylor Creek's L63N Canal aquifer storage and
recovery (ASR) site in Okeechobee County (Figure 1). To support the

reactivation of the ASR system at this site, OKF-106 was completed in the

Upper Floridan aquifer between 718 and 800 feet below land surface (bls) to

monitor water quality and water levels per ASR construction permit
requirements. The well is located in the northeast quadrant of Section 24,
Township 37 South, Range 35 East, and the geographic coordinates are 27 ° 14'
16" N latitude and 0800 47' 08" W longitude North American Datum of 1983
(NAD 1983). The land surface elevation of 32.82 feet National Geodetic Vertical

Datum of 1929 (NGVD, 1929) was determined from a survey.

The ASR system is intended to convey stormwater during times of surplus water

from Taylor Creek and recharge it into the ASR well for storage in the Floridan

aquifer. The water recovered from recharge of the ASR well will be discharged
back into Taylor reek (Figure . hee m monitor well will collect wa er quSai

and water level data in the Upper Floridan aquifer, located up section of the
Taylor Creek ASR well's storage zone. Figure 3 shows the geologic setting of
the Taylor Creek site.

Construction of OKF-106 was authorized by the Florida Department of

Environmental Protection (FDEP) through a Class V Group and Underground

Injection tontrol ASR System construction permit (number 09864-009-UC)
(Appendix A). Per this permit, weekly informational summary reports were
submitted to the FDEP during construction and testing. Appendix B presents

these weekly summary reports.
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Figure 2. Taylor Creek ASR site.
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Lithologic Description

Undifferentiated
deposits of sands, clay
and shell

Sandy phosphoric clay
with interbedded shell

Calcareous clays with
interbedded limestone,
shell and marl

Liaht brown to brown, finely fragmental
and fossiliferous limestone, abundant
lepidocyclina present

Pale orange, poorly consolidated,
fossiliferous limestone

Abundant lepidocyclina and
dictyoconus present

Dark yellow brown, hard, porous, fine
crystaline dolomite

Geologic Formation
Age Name

Pieistocene

Pliocene

Miocene

I nner

Eocene

Middle
Eocene

Lower
Eocene

Anastasia

Tamiami

Hawthorn

Tampa

ucala

Avon Park
Limestone

Lake City
Limestone

Oldsmar
Limestone

Figure 3. Geologic setting of the Taylor Creek ASR site.

The Tampa-based contractor, Applied Drilling Engineering (ADE), was
responsible for drilling, well construction, and testing services at the project site,
while Boyle Engineering Company (Boyle) of Palm City, Florida provided
consultation services.

4 I Section 1: Introduction

Depth
Feet

Surficail
Aquifer

Confining
Units and

Minor Water
Yield Zones

Artesian
Aquifers

Monitor
Interval

-0

-100

- -200

- 300

-400

- 500

- .600

- -700

- 900

- -1000

- -1100

- -1200

- -1300

-- 1400

- -1500

- -1600

- -1700

- 1800

I----------------------
I

~--I I



2
Well Construction

The OKF-106 monitor well was completed in the Upper Eocene-aged Ocala

Formation, part of the Upper Floridan aquifer. During construction, the
SFWMD prepared and sent weekly summary reports to the FDEP and Technical

Advisory Committee (TAC) (Appendix B). Daily drilling reports were prepared

by the contractor and submitted with the weekly summary reports.

2.1 WELL CONSTRUCTION DETAILS

Applied Drilling Engineering (ADE) began construction on June 30, 2008.

Limited site preparation was needed, as the drill site was an existing construction
site. Support timbers were substituted for a drilling pad. Mud rotary and reverse-

air techniques were used during drilling operations. Formation samples (well
cuttings) were collected at 10-foot intervals and lithologic descriptions were

conducted on the cuttings (Appendix C). A schematic of the completed well is
shown in Figure 4.

2.1.1 Pit Casing Installation

On July 1, 2008, closed-circulation mud rotary drilling was used to advance a
nominal 8-inch diameter pilot hole from land surface to 82 feet bls. ADE reamed

(over-drilled) the 8-inch diameter pilot hole using a nominal 23-inch diameter
reamer bit to a depth of 84 feet bls. Then ADE installed the 18-inch steel pit

casing from land surface to 82 feet bls and pressure grouted it back to land
surface using 108 cubic feet (ft3) of ASTM Type II neat cement. The casing
summary is presented in Appendix D. Appendix E provides the manufacturer's

mill certificates for the 18-inch diameter steel pit casing.
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Figure 4. Completed well schematic.

2.1.2 Final Casing Installation

On July 7, 2008, ADE employed the mud rotary method to drill a nominal
17-inch pilot hole from 82 to 720 feet bls. Geophysical logs (gamma, caliper, and
dual induction) were conducted on the pilot hole on July 25, 2008 after reaching
720 feet bls. The FDEP approved seating the casing at 717 feet bls based on the

formation samples (well cuttings) and geophysical logs. On July 28, 2008, ADE
installed the 10-inch Certa-lokT polyvinyl chloride (PVC) casing to 717 feet bls

and pressure grouted the annular space. ADE then cemented the remaining
annular space around the 10-inch PVC casing to land surface in three stages by
the tremie method using ASTM Type II cement mixed with 4 percent
bentonite. Table 1 shows a summary of the cementing stages. Appendix D

provides a casing summary. The CertainTeed casing specifications are shown in
Appendix F.
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Table 1. Cement summary.

Pumped Volume Hard Tagged
Stage No. (cubic feet) Slurry Type (ft bls)

1 216 4% bentonite-cement 463

2 209 4% bentonite-cement 128

3 108 4% bentonite-cement 0

2.1.3 Open-Hole Construction

On August 7, 2008, ADE switched to the reverse-air method to advance the
nominal 8-inch diameter borehole from 717 to 730 feet bls. Based on the

competency of formation samples at the interval of 730 to 740 feet bls, ADE
obtained one 4-inch, full diameter core with 80 percent recovery. A

representative core section was prepared for analysis by Core Laboratories, Inc.
in Midland, Texas. Section 3.3: Petrographic Analysis provides the analysis and

the core description is presented in Appendix G. Appendix H provides the
corresponding report from Core Laboratories, Inc., which is also described in

Section 3.3. After retrieving the core, ADE advanced the 8-inch diameter
borehole to a total depth 802 feet bls. Samples of formation water were collected
from the discharge stream at 10-foot intervals during the reverse-air drilling and

field-tested for pH, temperature, conductivity, and total dissolved solids

concentration (Table 2).

Table 2. Water quality data.

Temperature
(°C)

28.6

30.1

28.7

27.1

27.1

27.0

pH
(SU)

7.63

7.69

8.15

7.62

8.07

8.16

Specific
Conductance

(pS/cm )

2,590

2,680

2,700

2,710

2,720

2,700

Total
Dissolved

Solids (mg/L)

1,290

1,340

1,350

1,360

1,360

1,360

Le end:
°C - degrees Celsius
SU - standard units
pS/cm - microSiemens per centimeter
mg/L - milligrams per liter
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2.2 WELLHEAD AND PAD COMPLETION

On August 20, 2008, ADE constructed the wellhead and well pad (Figure 5) as
specified in the statement of work for this contract. All PVC parts are schedule
80 and the steel parts are 316 stainless steel. A 10 x 10 x 6-inch diameter PVC tee

was connected to the 10-inch PVC production casing by a flange held in place
with stainless steel bolts. From the upper end of the PVC tee, a 10-inch diameter

blind flange plate, with a 3-inch diameter threaded connection was installed;
complete with neoprene gaskets and stainless steel bolts. A 3-inch stainless steel
ball valve was installed onto a 3-inch diameter steel pipe extending above the
blind flange. A '/2-inch diameter smooth nose sample port was built onto the

3-inch diameter steel pipe, along with a 4-inch steel, 50 pounds per square inch,
fluid-filled pressure gauge, via a 3-inch diameter steel tee. Along the horizontal

part of the 10-inch PVC tee, a 6-inch butterfly valve was installed on the 6-inch
PVC pipe with an impeller McCrometer flowmeter. The PVC pipe was coupled
with two 6-inch diameter 45-degree bends and buried to discharge at the
detention pond to the south.

3-INCHDIA. SS.TEE-
- srAJM.ssEass EL(..
FLNGE IS.S UGE

&NH 01k aLWa
ftOWETER @loROE15tP

TO DISCHARGE
POINT APPROX.

20

10-INCH DA. ,SO-Il7 PVC WELL CASING

NOTE:

FLOMEER LOCATED 5 PIPE DOIAETERS FROM r BUTERFLY VALVE AND2 PIPE DIMETRS FROM ar PVC ELBOW.

Figure 5. Wellhead and well pad schematic.
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ADE poured the 10-foot by 10-foot by 8-inch reinforced finished well pad and

installed an aluminum survey marker on the southwest corner of the pedestal
with 4-inch steel posts and rails around the well pad. Figure 6 shows the
finished wellhead and well pad.

r I

Figure 6. Wellnead and well pad.

2.3 AQUIFER PUMP TEST

On August 26, 2008, ADE ran a step drawdown test in OKF-106. The test
consisted of three steps, run for 60 minutes, and its purpose was to determine

the maximum sustainable discharge rate for a single-well aquifer performance
test (API). ADE began pumping the well at 1/5 gallons per minute (gpm) tor
the first step. This step resulted in a drawdown of 24 feet in OKF-106. The

second step was conducted at a pumping rate of 307 gpm with a drawdown of

44 feet. The final step occurred at 400 gpm with a 60.5 foot drawdown in the
well. This step test provided data to calculate the specific capacity and determine
the optimal pumping rate for the 8-hour APT, which was approximately

400 gpm. On August 27, 2008, the 8-hour APT began at a discharge rate of
414 gpm. Section 3.4: Aquifer Pumping Tests presents the corresponding

drawdown and recovery illustrations and analyses.

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I 9



2.4 FINAL GEOPHYSICAL LOGGING AND VIDEO SURVEY

On September 2, 2008, Advanced Borehole Services (ABS) of Dade City, Florida

conducted a down-hole video survey and discovered an obstruction in the

borehole at 723 feet bls, preventing the survey from being completed. ADE
mobilized a drill rig to the site and drilled out the obstruction. ABS completed

the video survey and conducted geophysical logs (gamma, caliper, dual induction,
and resistivity) on September 8, 2008. Appendix I provides the geophysical log

results (see CD) and video survey (see DVD).
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3
Hydrogeology

3.1 GEOLOGY

The description of the geology at the project site is based on the analyses of drill
cuttings, geophysical logs (Appendix I), and hydrologic tests conducted during
the construction of OKF-106. The lithologic log of the cuttings is provided in
Appendix C. The borehole was terminated in the Ocala Formation at 802 feet
bls. Figure 7 summarizes the general stratigraphic description of the monitor
well construction. Appendix J provides more information about the lithology
and its geophysical correlation.

The geologic formations penetrated during construction range in age from
Pleistocene to Upper Eocene. They consist of undifferentiated Quaternary
deposits, the Hawthorn Group (the Hawthorn Formation and the Tampa
Formation), and the Ocala Formation.

Lithologic Geologic Formation Hydrogeologic Depth
Description Age Units (ft)

Pleistocene Anastasia
Undifferentiated deposits of Pleistocene Anastasia Surficial 100

sands, clay, and shell Aquifer
Pliocene Tamiami 200

300
Sandy phosphatic clay with Hawthorn Confining 400

interbedded shell Units and
Units and

Miocene Minor Water 500

Calcareous clays with Producing
interbedded limestone, shell, Tampa Zones 600

and marl
700

Light brown to brown, Upper Upper Floridan
fossiliferous limestone, Eocene Ocala Aquifer 800

abundance of lepidocyclina (artesian)

Figure 7. General stratigraphy of the monitor well construction.
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Undifferentiated sediments of Pliocene to Pleistocene age are found from land

surface to 240 feet bls at the site. These surficial deposits mainly consist of
unconsolidated quartz sand (fine- to medium-grained), shell fragments, silts, and

clays with trace amounts of phosphatic sediments. The cuttings then increase in
clay content from less than 30 percent beginning at 180 feet bls through 240 feet

bls, where clays account for about 75 percent of sample lithology.

The Hawthorn Formation (Hawthorn Group) of Miocene age is found on-site

from 250 feet bls and consists primarily of clays. A thick bed of moderately-

cohesive clay extends to 340 feet bls. Beds of quartz sand, shell fragments, and

carbonate sands are found at the 340 to 500 feet bls interval. Grains of
phosphate-rich sediment are found in percentages from 5 to 15 percent of

sample composition. Underlying the Hawthorn Formation, also of Miocene age,
the Tampa Formation, consists of indurated limestone, shell fragments, and trace

amounts of phosphate, with clays being the primary constituent. The depth range
of the formation is 500 to 700 feet bls. A thick layer of moderately- to well-
cohesive clays is found at the 500 to 600 feet bls interval. This layer provides

good confinement for the Upper Floridan aquifer, which occurs in the calcareous

Ocala Formation underlying the Hawthorn Group.

The Ocala Formation of Upper Eocene age starts at 700 feet bls. It consists of

poorly indurated calcarenitic limestone with abundant shells and shell fragments.
The abundance of the indicative Lepidocyclina sp. fossils increases with depth, as

well as increased friability. The monitor interval, extending from 718 to 820 feet
bls, occurs within the carbonate rocks of the Ocala Formation.

3.2 AQUIFER DESIGNATIONS

The penetrated strata are grouped into three principal systems: the surficial
aquifer system (SAS), the intermediate confining unit, and the Floridan aquifer

system (FAS). The aquifers and confining unit identified at the site are illustrated

in Figure 3 and Figure 7. The SAS includes the water table aquifer. The

intermediate confining unit includes the formations within the Hawthorn Group.
The upper section of the FAS, also known as the Upper Floridan aquifer,
includes the carbonate strata of the Ocala Formation at this site. The Upper
Floridan aquifer is the hydraulic unit identified as the monitor interval for this
well.

3.3 PETROGRAPHIC ANALYSIS

One 10-foot core sample was collected from this borehole. The core was
obtained within the Ocala Formation, from a depth of 730 to 740 feet bls. The

sample was packaged and shipped to Core Laboratories, Inc. in Midland, Texas

Laboratories, Inc., the Ocala Formation sample is divided into two

1 2 1 Section 3: Hydrogeology



classifications: bioclastic grainstone and packstone. Figure 8 shows the different

areas of the core sample. The lithologic description received from the laboratory
is for the upper grainstone area only. Porosity is estimated at about 30 to 35
percent with moldic, intraparticle, and interparticle pore-types. Generally, the
texture is grainstone. Calcite composes 100 percent of the minerals with
trace amount (<0.5%) of quartz. Bioclasts include foraminifera (Lpidocydma sp.

Figure 8 inset), bivalves, gastropods, and bryozoans.

Figure 8. Core sample from Core Laboratories. The core
description is from the upper grainstone area. Note the inset

photo of orbitoid foraminifera (Lepidocyclina sp.).

Construction and Testingof L-63N Canal ASR Upper FAS Monitor Well I 13



3.4 AQUIFER PUMPING TESTS

On August 26, 2008, ADE ran a step drawdown test in OKF-106. The test

consisted of three steps and its purpose was to determine the maximum
sustainable discharge rate for a single-well APT. ADE began pumping the well at

173 gpm for the first step, which resulted in a drawdown of 24 feet. The

pumping rate for the second step was 307 gpm with a drawdown of 44 feet. The

final step was pumped at 400 gpm with a 60.5-foot drawdown. Figure 9 plots
the results to the step drawdown test. The specific capacity was calculated for
each step, and the corresponding range of calculated specific capacity is 6.6 to

7.2 gallons per minute per foot (gpm/ft) (shown in Figure 10).

Based on the specific capacity test, a pumping rate of approximately 400 gpm
was determined for the 8-hour constant-rate APT.

0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00

Time (min)

Figure 9. Step drawdown test.
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Specific Capacity

Figure 10. Specific capacity.

On August 27, 2008, the 8-hour APT was conducted with a pumping rate of
414 gpm. Figures 11 and 12 present drawdown and recovery plots of the 8-hour

APT. Transmissivity of the Upper Floridan aquifer is calculated to be 43,718
gallons per day per foot (gpd/ft) (5,845 ft2/day), using the straight-line method,
which is similar to the calculation using the Cooper-Jacob nonequilibrium
equation:

T= 264 O
As

Where:

* T= coefficient of transmissivity, in gpd/ft.

. Q = pumping rate, in gallons per day (gpd).

* As = slope of the "time versus drawdown" plot between one log
cycle, in ft.

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I 15
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8-HR Pump Test

Figure 11. Drawdown versus Time.

Figure 12. Drawdown versus Time - Recovery.

Appendix K provides electronic files of the aquifer pump tests.
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4
Water Quality

Upon completion of the pumping portion of the constant-rate pump test, a

water sample was collected and analyzed for primary and secondary drinking
water parameters, as required by the well construction permit. Appendix L
contains the laboratory data sheets and quality validation reports. Table 3

presents a summary of the laboratory results.

Table 3. Summary of water analysis from Well OKF-106 at the L63N Canal ASR site
(sample data: August 27, 2008).

Constituent

Total Dissolved Solids

Sodium

Chloride

Magnesium

Concentration

1,500

430

670

56

Sulfate 250

ALkalinity 100

Gross Alpha 3.1 +/- 2.2

Specific Conductance

pH

Color

Odor

2,700

7.52

2.0

180

Total Coliform

Arsenic

Iron

Pesticides (all parameters)

Volatile Organic Constituents (all parameters)

CFU/100 mL

Semi-volatile Organic Constituents (all parameters)

Halogenated Organic Constituents (all parameters)

BDL

BDL ig/LL

Legend:
mg/L - milligrams per liter
pCi/L - picocuries per liter

hmos/cm - micromohs per centimeter
SU - standard units
CU - color units
TON - threshold odor number
CFU/100 mL - colony-forming units per 100 milliliters
pg/L - micrograms per liter
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Completed wellhead with telemetry equipment installed
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SSSoutheast Drt:ct
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SWest Palm Beach, Floda 334Seetar

NOT'CE OF PERMIT June 9. 200.

Mr Ch Ch eiam OKEECfHOBEE COUNTY
Deouty Executive Director UG! - L-63N Canal ASR Faci it;
South Florida Water Manacerent istric: FILE: 0198641 -0099UC

Wes Pslm Beach, FL 33406

Dear Mr. Merriam

,closed is Perr- t Number 0t9864--009-UC, to construct a s:ncle zone m nitorifeg wet (UFA-MW) at
the L-S3N Canal ASR Faii:yv, located a few miles southeast of tte Civ of Okeecobe, near the
intersection of State Road 710 and the L-63N Canar i-: Okeechobee CoUnty; Florida. This permit is ssued
pursuant to Section(s) 403 087, Florida Statutes and F orida Administrative Codes 62-4, 2-520, 62-522.
62-528 and 62-550

Any pary to this Order (permit) has the noht to seek judiciat revew of ihe per it pursuar. o
Section 120.8, forida Statutes, by the fling of a Notice of Appea: pursuant to Rule 9. 10, Forida Ru es
of Appellate Procedure, w' th the Cler of At Department in the Office of Genera Counseltir Mail
Sto 35,A 3900 Commonweaith Bird., Tallahassee, Florida 32399 3000: and by filirg a copy oa the Notice
0 Aciea accompanied by the aptcrabe filing fees with the appropriate Distnct Cou: of Appeal. The
Notice of Appeal mst be filed wtn 30 days trom tie dale th:s Noticl e is filed wilh ihe Clerk ca ti e
Depatmernt.

Should you have an uestions, p ease contact Mark A. Silvermer. PG., or Joseph R May. P.G. of th s
offce a~ (Sj) 681- 7"8 or (r61) 88~-669 i, respective!y

Executed in West Palm Seach, Florida.

STATE OF FL ORIDA
DFPARTMEtf OF p4NVRONMENTAL PROTECTION
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Si

istrct Director
ouhe sI District /

S apias furtlis ed k:
i Rkhed Ve.a SFrAA) rUI Dnne MC atrFben FOEPRH NI ry i artsh U EPAIAT

rUi nton, SE .MD Georg3e Hser, FDFPrTL H B iSe FUOlTLH
SSacol Burns, sFrD Chad kerCy.. F DPFPftP2 Ret. Re=aken, USS'FTL
/ Steve Anderso,. S W OWfPI? Jorathtan A it°ir FGS/TLH F r :=ese U'SGSIFTL

OCER tIFICATE OF SERVICE

Tis f .t his NOTICE OF PERMIT and all copas weroe mna e before the closse of bu siness o
to the tisted persons

amp

FILING AND ACKNOWLEDGMENT Fil.ED, on this date, ursuant to tre §120 52, Florida Statutes, wi&.
the 6esignat Depa nt rk, receipt of wich is hereby acr owled e

--- --- - - --- -- - - ---- --
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PERMFITTE7E:
r_ Chip fvieram

Deputy Executiv Director
South Florida Water Management Dis !ici
3301 Gun Club Foad
1Wesf Palm ..ea .* i .34(6

)nmentai Pv
Southeast District

. Congress Avenue- Suite 200
est Paim= Beach, Florida 33401

Char e Crist
Governo

Lti. Goveor

Michaei W Sole
Secretary

PERMI TCERTiFICA -ION NUMBER: 0198641-009-U0
DATE OF ISSUANCE: June 9, 2008
EXPIRATION DATE: une 8 2013
COUNTY: Okeechabee
POSITION: 26' 14' 20" N / 80' 14' 09: W
OGfl. It- "T r v rn. errI"n' ->.A ,-1 ,A Y p- r : . T.«

Sngle Zone Moniter Wel at the L-63N
Car al ASR FacIIty

PROJECT. Construction permit for a single zone monitorng well, UFA-MW1,

This permit is issued under the erovisions of Chapter 403.087. Florida Statutes, and Floicda
Administrative Code (F A.C.) RA!es- 62-4, 62-520, 62-522, 62-528 and 62550, The above named
oermittee is hereby authorized to cerform the work or operate the faciity shwn on the aplication aod
aproved drawing!s), plas, and other documents attached hereto or on 'ile wth the Department and
made a part heret and specifically described as follows:

TO CONSTRUCT AND TEST One single zone monitoring well (UFA-MW1) at the L-63N Canal ASR
Facility. Th s we2 l shai be constructed to accommodate anticipated Class V.Groutp ? ao.uer storage and
recovery (ASR) well moritoring at the L-63N Canal ASR Facility. The faci;ity, whth had'been permitted,
constructed and operated :cycle tested) by zhe SFWMD during the early 1990'e, includes a 24-inch
diameter ASR well and a dual-zone montoring well. The ASR wei was completed with an open hole
extending from 1 268 to 1,700 feet below iandsurface (blst The dua zone monitoring well was
comp eted with an upper zone extending from 990 to 1,076 feet bis, and a lower zone extending from
S.275 to 1,700 feet hIs.

Monitoring well UFAMWk is being constructed oecause current UIC permitting criteria requires a
monitoring weil within 150 feet of the ASR well, io monitor for upward fluid movement, for a Water Quality
Criteria Exemption (WQCE). The new monitoring well wil be constructed of 10-inch diameter final PVC
casmg, It is anticipated thaf ts casing wili be cemented to a depth of approximately 700 feet bhs. and that
an open, hole wil, extend ito approxinately 750 feet bis. to 3moiior the uppermost portion of te F!oridan
aqutrer overlying the ASR strage zone. The actual setting depth of the filial casing and Ihe monitor
interval wiil be determined based on field cond tions only after approval from the Department.

IN ACCORDAN'CE WITH: Application to construct and test a single zone mronitorin well received
March 21, 2008 deemed complete as of June 4, 2008.

LOCATED AT: The L-O3N Cara ASR Facility, which is a few miles southeast of the City of Okeechobee,
near the intersection ,& State Road 710 and the L-63N Canal in Okeechoee County, Floida..

TO SERVE: The Govero's Lake Okeechobee and Estuary Recovery (LOER) Plan,

SUBJECT TO: General Conditions 1-24 and Specific Conditorns 1-8.
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GENERAL CONDITIONS

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

1. The terms, conditirons, requirements, limitations and restrictiors set forth in this permit are "permit
conditions" and are binding and enforceable pursuant to Section 403. 141. F.S.

2. This permit is valid only for the spec fc processes and operations applied for and indicated in the
approved drawings or exhibits. Any unauehorized deviation from the approved drawings, exhibits.
spect cations, or conditions of this permit may constitute grounds for revocation and enforcement
action.

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

4, This permit conveys no title to lard, water, does rot constitute Stale recogn ton or acknowfedgmert
of title, and does not constitute autority for the use of submerged lands unless herein provided anid
the necessary title or leasehokd interests have been obtained from t:e State. Only the Trustees of the
ntemnal Improvement Trust Fund may express State opinion as to litle.

5. This permit does not r !ieve the permittee from iiab ity for harm to hnu man health or we fare, animal.
or pant life, or property caused ny the consiuction or operation of this permitted source, o~ from
penalties therefrom; not does it allow the tperm:nee to cause pollution in contravention of Florida
Statutes and Department rutes unless specificaii y authorized by an order from the Department.

6. The permittee shali properly operate and nmaintain the facility and systems of treatment and control
(and related appurtenances) that are installed and used by the permittee to achieve cormpiance with
the conditions of this permit. Or are requ red by Departrrent rules. This prov>sion includes tihe
operation o' backup or auxiliary facilities or similar systems wh en necessary to achieve ompliancs
with the conditions of the permit and when required by Deparlnertt rules,

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

a. Have access to and copy any ecods that must be kept under condiions of this permit;
b. inspect the facil t, equipment, praoPices, or operations regulated or required under. his permit;

and
c. Sample or monitor any substances or parameters at any location reasonaby necessay to assure

compliance with this permit or Department rues.
Reasonable time will depend on the nature of the concern beig ing nvestigated.

8. If, for any reason, the permittee does not comply with or wiT be unab!e to cormply wit.h any condition or
limitation specified in this permit, the permittee shat! immediately provide the Department with the
following information:

a_ A descan onr of and cause of noncomiianrce; and
b. The period of nontcompliance, .ncluding dates and times; or, if not corrected the anticipated inme

the nonconmpiance is expected to continue, arnd steps being takenr to reduce, eliminate, and
prevent the recurrence of the noncompliance T he permittee shait be responsible for any and all
damages whickh may 'esult anR may be s bTje rt t enforcement action by the Departme¢n for
penalties or for revocation of this permit.
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GENERAL CONDITIONS

9. in accepting C s permit, the per:ittee understar ds and agrees that all records, notes, monitorin
data and othar infaormation reiating to the construcion or operation of this permitted source which ar~
submit ed to e Depaartment may b used by the Department as evidence in any enforcement case
invo vign the permited source arisig under the FIorFda Statutes or Deartmlent rules, except where
such use is proscribed by Sections 403 11 1 and 403 73, F,S, Such eidennee snail only be used to the

10 The permit ee agrees to comply with changes in Department rules and Flor da Statutes afier a
reason@i time for compl.ance: provided however, the permittee does not waive any otrs rghts
granted by Florida Statutes or Department rules.

11.. This permit s transferable only upon Department approval in accordance wit h Rules 62-4.120
and 62-528.3503 F.A.C. The permittee shall be tiable for any nor-compliance of the permitted activity
until the transfer is approved by the Department

12_ This pemit or a copy inereof shall be kept at the work site of the permitted activity.

13. The permittee shall comply with the foi owing

.a Upon r eques, the permittee shal' furnish all records and plans required under Department rules.
Dring e"orcemet actions, the retention period for all records shall be extended automatically
unless the Department determines that the records are no onger required.

b. The permittee shal hold at the facieity or other Iocation designated by this permit records of all
monitoring information (inc!uding calibration and maintenance records and alt originai strip chart
recordincs for continuou s monitoring instrumentation} required by the permit, copies of all reports
required by this permit, and records of all data used to complete the application for this permit.
These materials shall be retained at least three years from the date of the sample. measurement,.
report; or application unless otherwise specified by Department rule.

c. Records of monitoring infomatfor shall include

1) the date, exact place, and time of sampling or measurements
2) the person responsible for performing the sampling or measurements;
3i the Cates analyses were perfornmed
4} the person responsibea for performing the ana yses:
5) the analytical techniques or methods used
6) the results of such anayses

d. The perrmilee s'hai furnish to the Departesnt, within the iit requested int writing any
information which the D..paCriment requests to determlne whether cause exists for modifying.
revoking and reissuing, or terminating this permit or to determine compliance with this permit.

a. If the perrittee becor;mes aware that relevant facts were not submitted or were i:ncorrect :n the
permit application or in any report to he Department, such facts or information shall be corrected
pfompt.ly

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

15, Reports of compliance or noncomr ilnce with, or any progress repods on, requirerents conoained in
any compliance schteduie of this penrit shalt be submitted no later than 14 days following each
schedued date.

16. Any permit noncompliance constitutes a vioaltion of the Sate Drnking Water Act and is grounds for
enforcement sction: for perit termination, ravocation and rmissuance, or modification; or for denial of
a permit renewal application.
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GTHER. CONDITiONS:

7. ?t sihai noC be a defense for a prrnittee in an enforcement action that it would have been necss~
to halt or reduce the permitted actvity in order to maintain compliance with the conditions of this
permi.

18, The perm itte shall take all reasonable steps to inimize or correct any adverse impact on the
nrnrli i-vrw nr rha i jnn n rrr-' n nrvr v++-,{ix nr udvP: t.- -.i ,rr.-.:i

19. This permit may be modified, revoked and reissued, or termnated fo cause, as provided in 4 0C.F .R.
Sections 144,39ta, 144:40(a), an 144.41 (1998. The fi ing of a request by the permittee for a permit
modifcation, revocation or reissuance, or termina on, or a notification of pranned changes or
anticipated noncomphiance, does not stay any permit conditior.

20. The permee sha retall retan all records of allt montoring information concerning the nature and
composition of injected fluid untii five years after completion of any plugging and anandonment
procedures specified under RuIe 62-528.435. FA._C. The permittee shall deliver the records to the
Department oflice that issued the permit at the conclusion of tie retention period u ess the permittee
elects to continue retention eo the records.

21. All reports and other submittals required to comply with this permit shaiI be signed by a person
authorized under Rules 62-528.340(1) or (2), F A.C. All report shall contain the cert;cation required
in Rule 62-528340(4), F.A.C.

22. The perrittee shall notify the Deartment as soen as possible of any planned physical alterations or
additions io the permitted facility. in addition, prior approval is required for activites described in
Rule 62-528,410(1)(h)

23. T he permittee shal give advance notice to the Department of any pianned changes in the permitted
facil ty or injection activity which may result in noncompl'ance with permit requirements

24, The perrmittee shall repor any noncompiiance which may endanger h ealth or the environren
including:

a. Any monitoriin or other information whvich indicates that any contaminart may cause an
endangerment to an underground source of drinking water, or

b. Any noncompliarce with a permit condition or ma function of the iriection system which may
cause fluid migration into or between underground sources of drtirking water.

All information shal' be provided orally withn 24 ho urs from th me i the tpermlee becomes aware of
the crcumstarces. A writen submission shaii also be provided within 5 days of the time the permittee
becomes aware of the circumstances. Tie writlen submission snall contain a description of the
noncompliance and its cause, the period of noicompiiance, including exact dates and times, and if
the nncomppance has not been corrected, the ani.cipaied time it is expected to conirnue; and the
steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.

(space ittentionalty blank)
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SPECIFC CONDiTONSM

1. General Reauiremerts

a. The terms. rcor i , s, requiremenes, rimitaiions and restrictions set forh in -his permit ere
permit conditio and are binding and enforceable pursuant Section 403 14i, FS.

b. This permit is for the SFWMD to construct and test a sinale Czone mon orino w!i. referred to
eei as ~r-,i, a he L-3 s -ana tiA ra tiy. ir s pemiI does rio auin atzie t'e

construction or operational testing of any other well or weLs associated with the L63N Canal
ASR System roject.

c. This permi approval is basd upon evaiuation of the data contained in the application and the
plans and specifications submitted in support of the app icaton Any chaires, except as
provided elsewhere in this perat, must be approvcd ty the Department before imp emernatrion.

d. The permittee shall be subject to aii requirements and regulations of Ofleechbee County and
the South F orida Water Managemen District (SFWMD} regarding the construction and testing
of this single zone moniring well

e. tI histOrical o archaeoJogica artifacts, S sch as indian canoes, are discovered at any tire within
the project site, the pe rnittee shall notify ihe FDEP Southeast District office in West Palm
Beach and t e Bureau of Historic Preservation, Division of Archives, History and Records
Management R. A. Gray Buildng, Taiiahassee. Florida 32301, telephone
number (850) 487-2073,

2- Construction and Testing Requirements

a, Prior io the commencement of any work, the name of the Florida-licensed water well contractors
supeivising the drilling opera-ions and the after weii contractors' reg stra ion number shall be
submitted to the Department The pernittee or the engineer of record shal provide Ite
Department vith copies of all recuired fedeira state or local permits prior to spudding the single
zone moniorang wed.

b. A Department approved blow-cut prevention device shall be instalied on tne well prior to
penetration of the Ftloridan aquifer

c. 'the measuremern points fr drill ng ant -oaging noerations sha l be surveyed and refrenced to
the North American Vertical Datum of 198 (NAVO 88) prior to the onset of driliing aci,vies for
the single zone moniioring well.

d. No driling operations sha I begin without an approved disposal site for drillng fluids, cutings, or
waste. It shall be the permittee's respo.nsibiity to obtain the necessary approvai(s) for o~tposa
prior to te sta of con struhion. Any formation waters discharged to su~ace or surficia aquifer
watPes duringl an asuifr parformarce test shall r euire an Industrial W astewater permit fron
t eO Department. uneoss otherwise autholrized.

e. The Departmeni shall be notified within 48 hours after work hias commenced.

f Hurricane Pre-aredess - Upon the issuance of a Hurricane Watch by the Nationl Weather
Servie, the pepraiions o Be made incude but are n.o necessary limitedI o the Illowing:

I) Secure all on-site salt and stockpiled additive materials to prevent surface andior
groundwater contaminadon.

2t Property secure driling equipment and rig(s to prevent damage to wel(s) and on-site
tretnt::i ipocess equiprneni

g. Waters sptted during construction or testing of the single zone morioring weli shall be
cr.rained snd ?rop>dy dispose-d.
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SPtECtifC CONCTIONS:

r. Department approval and UiC-TAC review are required prior to the foilowin siages of
construction:

1i Spud date for the weli

21 !(-inch diameter PV. ct sin , $t in mniotxf w,!

3) Monitoring zone interval determinaion

The drilling and geophysical logging program, during the driiing of the singie zone mon tori g
well, shahi at a m!nimum inolude

1) Install an 18-inch 0:D: slee sardace casing from approximately 0-60 feet bpi.

2) Drill a nominal 17.-inch d iameer hole using the mud rotary method from the landing of the
pit casing to app:oximatelv 710 feet bpl, Pferform the foilowing togging technques
subsequent to driing:

Natural gamma ray
SDua, inE-ction

Caiper

3) nstal and cement in place 0-inch diareter 10.75-incih 00,, 9.31-inch L.OI 0 VC casing
(to approximately 700 feet blis The casing w4il have neat cement with up to 8% bentonite
filled annu us Run temperature log after each lift.

4) Drt11 a nominal 9-inch diameter pi;ot hole using a stardard reverse air rotary drilling method
Irom apprxFimatey 700 feet bpl to approximately 775 feet bpi Co iect one core wthrin this
i ervai for geoiRchnicai and petreraphic analysis, co ect water samp es at each dri rod
connection (approximnately ever_ 20 to 30 feet), deve op the open hobe interval, perform a
shor tterm (approximatey 1 5 minute duration) spseitc capacity iest cotlect water samprles
from the open hole section and perform the following ioggi g techniques in the open hole
section:

Natural ammria ray
Dua indaction
Caliper
Borehole vide survey

e Temperature/differential temperature
S Flu d resistivity
w Flowmeter

Termperaturedifferenti' temperature (dynamic conditioms)
Fluid resistivity (dynanic conditions)

* Flowmeter (dynamic oerditions)

5) Con,duct an 8 to 10-hour drawdow an and recovery test at an aniipated rate rof 200 to
300 atllons per minute (ppm. Collect water samples at tie beginning, middle and end of
the rSawdown porftior of the test.

6) Water samples (entailed above) will be analyzed as follows:

a) Samples collected at each drill rod connection below 70C feet bis (approximately
every 20 to 30 feet) ch oride. sulfate, total dissolved solids (TDS, speific
onuctance, ternperature and pH;

b) Waler samples coiiected omr the Open hooe secton pror to 'he 8 to 10-hor
drawoown and recovery test - all parameters listed in Item a) above, plus caicium
sodium, magnesium, potassium, total alkalinity, total and noacarbornated hardness.
iron, silica and sontrohum;
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SPECIFIC CODltIO.S:

c) Water samples collected at tre beginning mdde and end of e ; rawdown test - ai
parameters ised en Itern b) above, plus the , rirnary and secondary drinking water
Cuality standatds and minimum crieria lis ed in A tachment A_

j. Testing:

1) Injection is prohibited as this s a single ze monitoring weit.

k, UIC-TAC meetings are scheduled on the 2 and 4" Tuesday of each mon h subject to a five
working cay prior notice and timely recem:t of critical data by tall AC members Emergency
meetings may be arranged when ;ustf~fd to avoid undue cons$r ction delays

i. Depar-ment approval at a scheduled TAC meeti ng shall be based on the esmittee's
presentation that shows compliance wi;h Department rules and this permit

m. No fluids shall be inected with the exception of fluids used while drirling operations are
under way.

3. Ouality Assurance/Quality Control Requirements

a_ The permittee shall ensure that the construction of this facility shall be as described in the
a pphc tio. and suppor ing documents.. Any proposed modiications to tnis permit shall be
submitted ir writing to the Underground infect:ion Control program manager for review and
clearance pio to implementation. Changes of negligible impact to the environrment and staff
t me will be reviewed by the program manager, cleared when appropiate and incorporated into
this permit. Changes or rodifications other than those described above will reuiire submission
of a completed application and appropriate process-ng fee as per Rule 62-4.056. F A.C

b. A Florida egistered professionai engineer pursuant to Chapter 471, Forida Statutes (F S.).
shall be retained throghout the construction period arnd operational testing to be responsib.e
for the construction and operation and to certfy the applicaan, specifications and completion
report and other related documents, pursuant Io Rule 62-528.440(5), F.A. A professional
engineer rcr oDessional geologist, pursuant to Chapter 492, F S., sral provide ronitoring of
the drilling ai~l testing operation. Te permittee s ai notify the Department immediately of any
change of the Engineer of Record or Geologist of Record.

c In accordance with Section 492, forida Siatutes, all docurments prepared cr the
geologica hbd rogeoiogical evaluation ofi the single zone mfirictno we.i shall be sig ned and
seae by a icenria Licensed Professional Geologist or quaifiad Ff6rida Licensed Prof ssioa
Engineer.

d. All water quality samples required in this permit snal be collected and anaiyzed in. accordance
with Department Standard Ope radn{ rocedures SOP), puirtsuan to the FDEP Oueaiv
Assurance Chater 624-0. F A.C. i he various comp nents of the coection of the FDEP
SOPs are found n DEP-SOP-001 01 (Field Procedures) ad DEP-SOP-002- (Laboratop
Procedures)

e_ Continuous on-site supervision by qualified personnel (enginee or geologist) is re ed during
all testing. geophysical togging and cementing operations.
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SPECIFIC COND!TlONS:

The perniltee shal cetibraie aii ressure auges), flow meter(si and other related
measurement equipment associated with the inject:on wel system on a semi-annuai asis. The
permitiee sha~ maintain afl monitor; g equipment and shal ensure that the nmonitoring
equipment ;s calibrated and in roper opera :nn concdition at a times. Laboratory equmoent,
methods and quality control wil? folIow EPA gidelines as expressed in Standard Methods for

. yif11 'f...a. . . . ." L"- " .. .1 . p ." ... . - :: -,a W4 fn r. ... : . : .,

reated measurement equipment associated wit, the injeton witl system shal be calibrated
using standard engneering methods.

9 Proper operation and maintenance includes effective performance, adequate funding. adequate
operator "staffing and training, and adequate aboratory a.rd process controls, ncluding
appropriate quality assurance procedures

4. Raporting Requirements

a. This pro ect sha! be monitored by the Departmtnt and the TAC, which consists of
representatives of the following agencies:

Departmert of Environmeatal Protection. West Palm Beach
SDepartmrent of Envirorental Protectino T1 aahassee

South Fio da Water ,Management District (SFWMD). West Pa m Beach
e United States Geofogcal Sutrvey (USGS)-Fot Lauderdale office, Final Reprt only

b The permittee shall provide copies ol correspondence relative to this permit to each member
of the UIC-TAC. Such correspondence includes but is not limited to reports schedules,
analyses aid geophysical logs required by the Departmen t under the terms of this permit T he
permittee ,s rot required to orovide specitic correspondence to any UIC-, AC member who
submits to the permittee a written request to oa omitted as a recipient of specific
correspondence.

c. Throug or t the construcdon period alcwed by this pe rmat, daiy progress repor.s shall be submitted
io the Department and the TAC each wee Tie repodino period sha run riday throgh Thursday
an reports shall be maied on Friday of each week. The, 'eekly poqgress reports, certiled by a
Florida Licensed Professional Geologist or qualified Florida L.ice1ised Professiona lErineer,
pursuant to S.C.s 3.b, and 7.a_, and shall include at a rm imum the f :;owing nrforma4tin:

i) A cover etter summarizing each weeks activities and a projecton of activities in the next
reporting period;

2) Description of daily footage dril ied by drameter of bit, or size of hole oper;er, or reamer
being used,

3) Descriotion of work during inrstallat i and cemening of casins, including amounts of
casing and cement used, Details of cementing operations shal inctude the number of
cementing stages, and the following informatrion or each stage of cementing: volume of
cement pumped, iieoreticat fill deph, and actual tag deph. From both t .e ihysica tag and
the geophys:ca! Jogs, a percent fill shal be caculated. An explanation oF any deviation
between actual versus theoretical till shal be provided;

4) Daily engineers report and driller s tog with detailed descriptions of al ciiiling progress,
cementingting, esing, Jogging, and casing ;ntslal to activules;

5) Lithologir log with cuttings description, formatior and depth encountered;

6) Conlection of drilling cuttings at least every 10 feet and at every formation change;

7) Well development records:



Mr. Chip Meriam, Deputy ExacuBf o Directar PE oMiCETF'FCATION NU.BER: -O98E4009-J
Soule Florida tWaes r arnraem t Di~t CAT OF !SSUANCE: Jx.e 9 203
Page 9 ef 12 EXPIRAION DATE' June B. 2013

SPBECrFC CONDITIQONS

8) Water quality anayses;

9) Descriptio of work and type of tesuing accomplished inc uding geophsical and video ogs
and purnpi g tests;

10) Descr otion of anrv ccnstr;utin rnrornems that ="AntiCed dJtjri thc reovwinror 'itMA ProH
current status;

1) Copies of the driller's log;

12) Descsriptio of any deviation survey conducted;

13) Detai!s of any packer tests. pump test artnd core analyses; and

14) Details of the additions of sait or other materials to suppress weli flow, including the date,
depth and amount of materiai used.

d. If any problem develoos that may seriously hinder comrnpliance with this permit, construction
Drogress or good construction practice, the Department shart be not re immediatelv, The
Department may require a detailed written report descfrbing what problems have occurred, the
remedia mreasures applied to assure compliance and the measures taken to prevent
recurrence of the problem.

e. Abnormal Events

1) In the event the permittee is temporarily unable to comply with any conrdiions of this permA
due to breakdown of equipmenl, power outages, cestructionr by haard of fire, w nd or by
other cause, the permittee snhal notify the Dtpardmest. Notification snall be made in
person by teiepho ne or by electroric mail within 24 hours of breakdown or mafunction to
hie UiC P'rogram staff SED office, i West Palm Beach.

2i A writen report of any noncompliance referenced in Specific Condition (S.C.) 4.e above
shali be s ubmitted to the SED office within five da'ys after disccvery of the occurre nc. The
report sall describe the nature and cause of the breakdown or malfunctio, f'the steps
being taken or planned to be taken to correct the problem and prevent its roccurrece,
emergercy procedures in use pending correcV cn of the problem, and the imne .w hen the
faclity will again be operating in accordance with permit conditions.

f. An interpretation of ai test results must be submited with aill submittals.

g. Within 30 days of we11 completion of UFA-MW1. the pernmittee or the authcsized represenailve
shall s-ubmit o :he Department the followirng informaion:

1) Certification of Monitor Well Completio, DEP Form 62-528,900(10);

h, Upon completion of construction of the well, a complete set of as-b;;ilt engineering drawings
JFloria registered P.E signed and sealed) for Monitoring Well UFA-MW V shal be submited to

e Departments SED office in West Palm Beach and Tiallahassee U11 Program.

i. Aftei completion of construction and testing of l, e wE the following requiremens shall apply:

1) A final engineering repor shal! be submitted lo the Department and TAC. The reoort shall
include, bit not be rited to, all infroration and data collected un er Rules 62-528 605,
62-52R3615, and 62-528.635. F.AC.,C wi, appropriate interpretations This report shall aiso
be signed and sealed by a Florida licensed professional e ginee and
professonal geologist.
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S}Fc FC C..ONDTioNS:

2) The permittee sha i contact the UIC Section cf the Department of Environentai Protecrion
in Tallahassee to arrange for the transfer, at th permittee's expicnse, of the fo rwing
items to the Stale Geo oist at the Florida Geological Survey, 93 Vesr Tennessee Stree
Talahassee, Florida 32 3047707:

A1 C- ( '!ir aini d f tnnn .t1 .co strn'ctr-'

b) Any core.s obtained during well construction when no longer needed by the permttee;

c) Any water sampes collected during packer testing and final background water
samping;

d) Any geophysicas logs run during well construction; and

e) A copy of the final repor described in S.C. 4.i1) above.

3) The permilitee shal submit the following to the Department antd TAC:

a) Surface eauipmenT comption cetificatior or certification of interim completion for the
purposes of lestirg;

b) Sined and sealed record (as-buiit) engineering drawings of all well construction,
suosurface and surface equipment, an appurtenances, The drawings shal include
but no! be limited to the welihead, subsurface we.i components; and

c) All other applicable permits.

j. The Department shall conduct an inspection of the facity to determine if the conditions of this
permri-t have been met. PL shal contact the Undergr ut d Injecton Cnlrot Section of the
Department. SED, to arrange 0oe the site inspection. The inspection will determine if atl
equipmenl necessary for iUFA- MW is in compliance with the permit and Department rules.
During the inspecto, reporting requiremens shall be reviewed,

k. A minimum of three well volumes of fluid shall be evacuated prior to sampling for water quality
oarareters A State-certfied laboratoy shall anaiyze all samples Sufficient purging shali have
occurred when ether of the foiowing have occurred.

I) pH. specific cond uctance and temperat. e when sampted, upon purging the third or
subsequent wQil volume, each va-y ess than 5% f-om that s3mpled upon purging the
pvevous well volume; or

2) upon purging the filft well volume

Aternartive sampring methodology mar be propo:sed for Departmental review and approval prior
to actual sampling.

i. AL weil system data subnitta.s shall be clearly identified on each page with: facility name, LD
Number, permit number, date of samplingTe-omrdirig, and type of data,

5. Surface Equipment

a. The integrity of th monitoring zone sampling systems shall be maintained at all times.
Sam prig ines shal be cleary and urambiguousy identified by monitorino zone at the point at
wh ich samiples are d rn. A reasciaole and pi-rdeni precautions sha e tBken to ensu;e that
samples ae properly identified by monitoring zone and that samples obtained are
representative o those zones. Sampling lines and equipment shtal be kept free of
contamination w'th ndentr deiMschargss and nc -1s:crne4cans wt r ar tee: : e
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SPECIRC CONiDITIOT S.

b, The sudace eqime-nt for rte injecioin well system shal mrrintain access for bggrn and
testing, and reliability end flexibli in the even f damage to the wetl and piping. A regular
program of exercisl ig tle valves integ al to the welfteat shall be insitued At a rmin=imum, aCil
vattes integral to the wethead shalh be exrcsed at the time of each cydce change.

c. The monitorin weil surface eau oment and oicino st a be keri free of corrrin at haii ts.r

d. Spiliage ont l he well pad during constructon ativities, and any waters spilled during testing.
other maintenance or repairs to the system shaIt ce contained by an impermeable sructure
around the edge of the pad and disposed of via approved and permitted metho ds

6. P ugging and Abandonment and Altenate Use Plans

a. Permittees who are unab!e to operate the well to meet its intended purpose shall within 180
days of FOEP nrotificaton:

I) Submit ait appicaion in accordance wrth Ruies
62-528.625 and 62-528.645. F A.C.. or

2) Submit an alternate use plan for the well. Alter~tate use may commence after the p an has
been approved by the Oepartment, including any necessary permit or permit modifications
as required by the Department or any other agency, or

3) Implement the plugging and abanrdonment plan,

7. Signaitoies

a All reports and other subrmitals required to comnply wAt this permit shall be s:gned by a person
authorize under Rules 62-528.340(1) or (2), F.A.C

b. In accordance with Rule 62-528.340(4), F.A.C., aii reports shall contain the following
certification:

I certfy under pena ty of aw that this occument anr aHl attachments vore prepared under my
direction or supe vision in accordance with a system designed to assure iTat qualfed personnel
properly gather and evaluate the informafion subrnitted Eased on my Ing unr of the person or
persons who manage the system, or those persons directy responsible fcr athering the
information, the information submitted is, to the best of tm kn o.-ledge and belief, true, accurate
and complete. I am aware that tnere are significant periaies for surmtting ais e information,
nc:udirng the possibility of fine and irnprsonmenat fr knowing votlations,
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SPECiFiC CONDiO~iYMD f:

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

a. Pursuant to Ruae 62-4.0803), a permittee may requast that a permit be extended as a
rmodifcatior o an exisina armi .o ir A reouest fo~ an e Atesion - the rerons. iiit of tha
peitrctke ana stal be sdoin-e id o meDepartmeni Oefore the eYxpiration of tha permit. in
accordance with Ruie 62-4.070(4) FA.C., a permit cannot be extended beyond the
maximum 5-year statueory limit.

Issued this 4CL. day of_... . 2008

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
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Weekly Construction

Summary Reports

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I B-i



. K) E4gnering ESelener Since 942

2090 Palm Beach L..akes Blvd., Suite 600 E mnpIcy e eG0~o
West Palm Beach, FL 33409
TEL: t561)684-3375
FAX: (561)689-8531
www.boyleergineerirg.com

July 8, 2008

Dear Interested Parties:

SUBJECT: Weekly Summary Report No.1 -June 26, 2008 through July 4, 2008
South Florida Water Management District, Upper Florida Aquifer Monitor Well
OKF-106 (UFA-MW I)
FDEP-' uC Well Construction Permit Number 0198641-009-UC

Tle piurpose of this ietter is to inform the Florida Department of Enviromental Protection (Department) of events
that transpired during the first full week of constrmction oa the upper Flonrdan aquifer monitor well identified as
OKF-105 (IFA-MW1) and those activities anticipated for lhe next report period.

The first full week of construction and related activities for OKF-106 (UFAfMW1) are summarized below;
* Completed Mobilization of drill rig and support equwpmelt,
* Confirmed lateral distance of UFA Monitor Well (OK.F-106) from the ASR well to be 140.5 feet (cntaer to

center) prior to to the stmlt of drilling activities.
* Drilled a nominal 8-inch diameter pilot hole i'rom land surface to 82 feet below land surface (bis) via mud

rotary method.
* Reoamed the 8-inch diameter pilot hole to 23-inches in diameler usitg a 12 % x 23 inch diameter drilling

asseimbly from laud surface to 85 feet bls via mud rotary method.
* Ciciated the nominal 23-ingh diameter for approximately 2 rhors to condition it before itstalling the 18-

inch diamreter steel sur ace casing.
f nstalied 84.2 fbet of 18-inch diameter steel surfa e casing set to a depth ofe2.2 feet bls.

* Camented the 18-inch diameter irn place using 3.5 cubic yards of ASTM Type Ilneat cement.
S lnstalled rotating head on I8-inch diameter ste srface casing to coanrol potential artesian flow conditions

whil(e advancing the borchole through the intermediate confiining it and in.o the Floridua Aqui.fer.
* Drilled out cement plug at th" base of the I8-inch diameter steel cosin g.
* No Work on Friday July 4'.

Work scheduled for next week:

Begin to drill a nominal the 17-inch diameter borchoie from 82 feet his and continue to advance the borehole to an
anticipated depth of 550 feet bhs.

if you have any questions or concerns baed orn the information provided above, please contact (he undersigned at
561-684-3375.

Si.rncerely: A

Michael W. Benett; P..J.
Senior i ydrogeoloist

EnclosIus: kEngineer's Daily Field Reports
Contractor's Daily Reports

tYLE ,.Cl~ kRFNi G tfRPOiONil

R-yT:!mi~ ts^
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Mark Silverman FI)EP TPB
Joseph May, FDEP/WPB
George Heuier, FDEP.,fLH
Ron Roese, USGS/FTL
Jonathan Arthur, FGStLI
Nancy March, USEPA/ATL
Bart Bbler, FDOIIYTLH
Bob Vermstro, SFWMDWPB

Distribution:



Engineering Excellence Since 1942

3550 wS.. fprate Pa,way
Palm iUy, F i=ia 32490

(561 286-3832
FAX 8561) 286 3925

DAILY REPORT OF CONSTRUCTION

Project Number Project Name: Clien: Date Day of Contractor:
17191 00 L63N Canal ASR SFWMD 7/1108 Week Applied Drilling

Pilot Project Tuesday Enineerng (ADE)
Wel Name: FDEP Permit #: Starting Depth: Ending Depth: Bit Size: Weat her
UFA MW-I 0198641-009-UC 0' 82' 7 '" Sunny and Warm

PRIMARY ACTIVITY: Pilot Hole for Pit Casing
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER; Joe Schmidt

Time Activity

1200 Shamus English on site. ADE on site and preparig to start drilling pilot ho l at ti ie ofarival.

210 Distance from injection wel to monitoring well is 1405 it Verified Fleat 's and Lt #'s for rour section of 18"I. jdiameter steel pips to be used for pit casing.

-1231 Commenced drilling pilot hole from surface with 7 'i bit.

1308 eicy do n at 22 f bs, circulaid'g on bottom

1316 ADE attaching 6" collar

1324 IDrilling resumed at 22 ft bls

1343 _Kelly dowvn a ft his, circulatng on beatom.

.350 • ADE attaching drill pip #1

1402 Drilling rcsum ned at 42 f? hi

1428 Kelly deow at 62 ft hi, circ ulaing on bot m

1440 1)rilng resttumd at 6 ft !s

1505 Kelly down at 2 ft i

1530 1Shamtis Englkh o it ADE T weld h ' on -8" se c. g and misc. .ab iaton b'ef oe eairm g site
i---

. - -I. -- ....... ......

F-..;.
--

Recorded By: Shamus English Date: 7/1/08

- - -I

----7 --- - --- --- -------- ----- ----------- ----~- ~- - -- ------ -- ------ -- --- - -------- ------ I



Engineering Excellence Since 1942

350 S 1 Corporate Parkway
Pal City, Fif 3 4990

(561)282.3 33
FAX (561) 28-32

DAILY REPORT OF CONSTRUCTION

rProject Number
17191.00

Well Name:
UFA MW1

Project Name:
L63A

Client:
SFWMD

FDEP Permit #: Starting Depth:
0 198641-009-C 0'

j Date: -
7/208

Ending Depth:85' 

Day of Contractor: ..
Week: Applied Driling
Tuesday Enrieerir (ADE)
Sit Size: Weather:

23" Sunny and Warm

PRIMARY ACTIVITY: Pilot Hole for Pit Casing
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

fTime Activity

00 Shaus Eaglish op, s. ADE oa site and drilling at time of arrivl. Depth at about 55 ft his Kelly down will be 65
3 ft bls, Bit sie -23'".

0847 Kelly down r:a 5 ft his, circulating on bottom.

I 0355 ADE mixirg mud

0928 Drilli.ng r.med at 65 ft 1bs

1 4 Kely dow at $5 ft blhis, citudting on bottom

1020 I ADE trippming out of hole.

1050 1 ADE eting ip to perform cing installaton. Heat numbr 0017564

1 055 Weitding centra izrs on bottom 90o aTrt. Roy Rowland (AD E) is welder_

Welding casi r!i sction) i aid 2 together. AD p-rfcrming I pass naros connec io. Tallied legth ofcasng is

1124 ADE fnish weliDg scctions l aad 2 I
11341 IAwrmg casig1134 t. .r i i2 . __... .-.. .. ......_ .... .. .. .. _. .. ..... .

f1144 T Weldrg sections 2 and ........ j.
120l Finrits welding sectior 2 and t

1211 Lowering casing

,220 Welding scefions 3 and 4

12>35 Lowering casing, sligt trouble lowcrig ensing to botom

1242 Crsin set

1247 i Lowering h evrie tubing (2 TNC w! API ctupling)

1300 Finished lowering trelnie tubing t 73 ft 'is. ADi circulating flukid: wIle waiting on cement trrck

-- -I-- .- --------- - --- -----1315 SEoffsite - 1

1340 SE on sine

1420 ADE preparing fo:r cementing opc:rations continued io cirtlt f uids .

1.515 ADE disconrinued eirculation, still waiting on ready nrix truck

60 Ready mix turuck on sie with 4 yds3 of neat cement. Cement truck to pour cenwtr into 150 ga tub then pressure

L i u grete doMv honble t:t a tromirtmi i e. Mud w._gm at 15+6 lbs !ga



1604 Pre-fush 150 gaoi of watr

!605 Commence pumping cement,

610 Cementing haled. Thinning cement with approx 150 gaflons of water

l614 ? Resume prmping cement, new weight is 14.7 bsigalcn

625 Cement at surface. Pumping displacemen water tr

1627 Ready mix truck emptying remaining cement' on ground. Approx. 5 yds of ef over cement so, Approx. 3.5 yds
of cement used on pit casing. I psi pressure at well head

1640 Ready mix truck off site. ADE adding Thi z-t it mtud thinner

1700 i Shamrus English offsite.

Recored Shams- E- lish Date 7/3108

Ror-, ed B Shamus English Date: 7/3/08
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Daily Drilling Report Report No:

Date: o - a . Project: y. i, Cref
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Daily Drilling Report Report No:
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Dil ri llrrin Renrtf Pe rt ' o:

Date: 7 I ... C _ Project: cr -rP i ,t
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Daily Drilling Report Report No:

[Pate: 7t3sLr: Prjet u L,,r c Ir /
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E£gincriny Eelleace Since 142Z

2090 Palm Beach Lakes Blvd., Suite 600 Ermpoyee onhed
West Palm Beach, FL 33409
TEL: (561)684-3375
FAX: I561)689- 831
wwvw.boyleengineering.com

July 14, 2008

Dear Interested Parties:

SUBJECT: Weekly Sun-mtry Report No.2 - July 7, 2008 through Juy 13, 2008
South Florida Water Management District, Upper Floridan Aquifer KMo.ilr Well
OKF-106( .A- MWt)
FDEP UIC Well Construction Peait Nunber 019t64 -009-UC

The purpose ofr this letter is to iformn the Florida IDpament of Environ-mental 'rtction (Departmen) of events
that tim;spired during the second week of construction on the upper Flriae aquifer monitor well identified as
OKFO-106 (rF A-MWI) and those activities anticipated for the nexi report period.

The construction and related activities that transpired during the second week related to OKIF-106 (FA-MW I) are
suimmarized below;

* Began drilling a nnomina: 17-inch diamnrter borehole via the mud rclary melhod at a depth of 82 feet below
land surface (bls).

* Continued to advance tlie nominal 7-inci diameter borcdole via the mud rolary method from 82 to 502
feet his.

* l Inrded mrd rotary drilling opely tizos for the week at a deptlh of502 feet is.,
* No drilling or tesing activities were conducted oni Satwrday July 12 ' or Sunday July 13*.

Wor t.schedted for th ne ~prt cperiod:

'rIto Contra:tor will continue to advance tile nominal the 17-inch diameter borehole via the mud rotary method fim
502 feet bls to an anticipated depth of'7.10 feet his. This will be approximately 10 feet into theo carhoate section of
tfle loridan aqui fer. The rr.no:minal 17-inclh borehole will then be geophysically logge&d from O to 710 feet bls. A
casing seat justification for the I 0-ich diameter PVC casing will be sutlnitted to the Depaittutem for approval.
Decpending on the timeliness ofcornmplting the [7-inchf diameter borchlce to 710 feet bts; ite Contractor may upon
approval by the SFWMD begin inst ling the 10-inch diameter Cera-ok PVC wvetl esing into the uppermmrs
section o thie loridan aquifer. OnCce the 10-inch diameter casinrg is instalicd, it will be ear dIlly crmented back to
surface with temoperature logs conductcd to verif the OOea ionw ofth ce ment within the aoulus;,

if you have any questions or ncort r based on the informaiot provided above, ptcasc conrajt the undersigred at
56 1-684-3375.

Sincely:

Michia e W ennettlt, 1P.G.
Senior l}ydr¢clogist

fnlosures: Eng g~laceCs Daily Ficid Repors
Contractor's Daily Reports
Litologi ,c Descriptions
Deviation S.trvcy Data

80)f .$NGINEELiTiO COPfG10N



Engineering Excellence Since 1942

3550 S.W. CFaorat Pv.kway
Pa im City, Floacda 3491

(772) 286 383
FAX (72) 296,925

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name: Client: Date: Day of Contractor
17191,00 L63A SFWMD 7/7/08 Week: Applied Driling

•___ _ __ _ Monda l Engineering ADE I
Well Name: FDEP Permit #. Starting Depth: ' Ending Depth: Bit Size: Weather:
OKF06 0198641-09-U 85 1' 16 '  7 Sunny and Warm

PRIMARY ACTIVITY: Drill Nominal l7-Inch Borehole
RESIDENT OBSERVERIGEOLOGIST. Shamus English
DRILLER: Joe Schmidt

Time

1330

1430

1440

1520

Activity

Shaus EngLsb on site. Site locked at time of arrival. Talked to Joe Scuhidt via tetephone and he informed me
that they had to pick up more drill pipe and should arrive in about an hour. Shamus English off site

Sharmus Englikh on she. AD has not arrived yet. PVC Casing and Conplings on site. PVC is 20' lenglid (38
secaions 780t'), 912" 1l and 10%" OD, "Certinieed 10" SDR 17 Class 250 Certa-.Lk Well .'Caindg C-1 PVC
ASTM F480 NSF-w B 05.01-08 A WI [aad B 04-30-0 A W1] Made in USA 654015". Discharge T on well
head bas been fabricated.

Al on sile witI a total of 1 5 ections of 29' 32" diamoicr ril i pipc, ADt; slII tas to drill out piug frot pit
cssin cement job before advancing borefolo further.

Al . l A'4~rj lir]!! £~n ! 41t'n trflsn ~i'wil tl;l w' ln rd~llfini #1.*5A nrr~n cirln u
4~~~~~- iS &- -is4 is 4 4

1558 Il[ard tagged top ofplug at 77 ft hIs. Pit casing et t 2 3 f b)is and boreholo wva drilled to 85 it bIs, so should be
about a 6-8 fi plug

1605 AD'E mixing rtad

1651 Driliing commenced at 77 t his

1703 Deptl at 85 ft bls

1714 Xelly dow at 96.5 I hIs, circi ating on botfln.

1734 AD attaching drill pipe 2 o _drill string

1739 Driiling rsumcdd t 96,5 ft bls

1751 Kely down at I 16.5 ft b,, circualLg on bottom ,

1810 ADE to rno deviation srvey in the morning

182s Shatmus E:glish s offsite

Recorded B Sham us English

AI11, 0 ' fYif IC WI f I i_ if ,I l ,C 1 1 1 1 v til}I b I drid Illng 11::l tYf ) lrllrLU* r

I

Dato: 7/8/8



Engineering Excellence Since 1942

3550 SW Corpoale Pa's-way
Palm Gily, f lida 34a9%

(772) 286-3883
FAX (772) 28-3925

DAILY REPORT OF CONSTRUCTION

-Project Name: Client: Date: Day of ,
L63A SFWMD 7/8/08 Week:.

FDEP Permit #: Sarting Depth: Ending Depth: Bit Size
0198641-009-UC 1165'6 236,5' t7"

Contractor:
Appiad Drilng
Engineerintg (A E
Weather:
Sunny and Warm

PRIMARY ACTIVITY; Drill Nominal 17-inch Borehole
RESIDENT OBSERVERJGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Tim Activity
OS.0 Shama English on site. ADE on site at line of arrival and repairing leak in bydraulic line

0 40 ADE spooig wire line cable around drum on rig for dcv iatirtn sutrveys.

F 5 inished spooling cable, setting up for deviation survey. u.tbber stabilizers for d viatrion survey are designed br
' 4' drill pipe and ADE is using 3W" dill pipe, ADEi will !ot attch tool stalbilizrs fir deviation surveys.

iassembnly is wilbin pit casing.

S 0921 imer ser at 10 mtifs, leow1ering tool down i hoe.

0935 R isig tool to surface

940 Deviation surve y measured at 0.1 R. __ -

0943 Adding 2 more sectios f drcil pipe and riking nother dcviation tur'vey at 120 ft bs (sui vey actu t!y laken at3 116,5 ft Bis-

0946 o Iowering tool down lick.

1005 D eviation survey measured at 0.2 ° .

1025 Driling commen.ced att 16.5 1 bis

1037 Kelly downi at 136.5 fi bs, ciriculting on bottom

1040 Mld weight at 90 Ihs/gal go in in, 95 lbsigal going out ofsyste-. Viscosity ineasurcd in Marsh fan l at 57 aces
tfr approx_ I Liter (meiastt irg c p not used so aciual vaht e is believed to be lower).

1122 Drilling rc sticd at {36.5 ft bls.

1133 Kel y down at 156.5 ft, bhs, ciculating on lot tom

1145 ADE reti ovti cuttings irn sitling tank to cuttings Iholdl g ttank.

1210 ADI t a ltahing dr I pipe 114 (20 f)..

1213 tDrilling resomet at 156.5 it his

1233 Klly rldown at 176.5 l s, cireulti fng aon btto. Re ace i sved t weks sontractor drillig logs iro AD.

130~0 ADE attaching dril! pipe l6 to drill string a sd setting up for dv=ti o surveyI

130 Lowcring deviation tol down hole

132 j. Deviation survey ecaasured at .2 (app;ox, 180 ft bis).

1330 ADIE taking llth. S atlmus Entglish offsite. '---I

Project Number:

Well Name:
OKF-106



1545 Shani u Eonglish on si!c. Kelly duwa at 2 6.5 ft his al tine of arrval and circulalg On bt in

1617 Driling rcsumed atf 2165 ftbk I

1643 Depti at 225 ft his

S 170 Kelly down at 236.5 , bis, eirc iting on bottom,

1 728 ADE attaching drill pipe #9 to driP string and setting up for deviatimo smurvey

1733 Lowerng too; down Ble,

Deviaion survey measured at O.,S Variaion from last survey (176.5 ft bis) is ,6", notified Michael Bennett via

1758 tClephone. Per Michael Bennm t, variation is too high ectwcc:n survcy mcasurements and 8orther survey will need
to be cond&letd iomorrow montang at 176.6 ft is for verifiction. Advised Joe Schmidt (AI)R) of this situation
and agreed to run an her survey in the morning.

SIo Shamus Engis h 
aoff 

site.

Recorded By Shamus Engslih Dye; 7//0



Engineering Excellence Since 1942

3550 SW, Corporate Parkway
P al City Nfreids 34393

(772) 286 -313
FA 772) 26-3925

DAILY REPORT OF CONSTRUCTION

Project Number: Proect Name: Gliet: Date: Day of C tontractor
17191.00 L63A SRNMD 7//08 Week: Applied Dritng

D #Wednesday jEngineering ADE
ell Nae: FDaEP Permit #: Starting Depth; Ending Depth: Bit Size: Weather:

OKF-10 IO 1 Ot98641-009-UC 236,5 336.5' 17" Sunny and Warm

PRIMARY ACTIVITY: Drill NominaI 17-Inch Borehole
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

mc c_ Avi

03Q i aniat5 ;tl d i 11 5t> c ata t v t 5a n vgg f on On s wvilli i3 i i S dT t i-l
aLl setltng up Jr itiy SU drtin at 0 vte2s. Lcon0td svaton su1rvey at 36u w_ e iii pcu

0810 1AD3 tripping pipe down hole,

0830 ADR conneting Kelly and rotating bnt s they trip down hole from 176 to 236.6 fR bI to .,
deviation survey.

0920 Paul (AD) on site. Notified Paul of the problvni with drilling fluids on tl-e grouud, Pr ui e.
~. /build a bermn one he ground aro;ad the lanks ort dig a lined trench to hold fluids.

0940 ADE stiltl slowly tripping down hole rolating bit and cir lating as they go dow-n.

0955 ADE lowering devia0 on tool downv hole.
1015 Second devialion survey at 240 t bhls (236.5 acfda) mreasured at i0,1

12 DrilIing comr;nenccd at 236.5 ft Is

1040 Mttd wigtln a 8. Ibigal. Viscoa lyl -vtok 39 secolnds to fl 1 li ter,

1056 Kely down at 256.5 ft his, cirCEuladng on bottom,

1107 Aittchine drill oine 110 to drill strin

I4UV. I t)/A gI)kAi0J Wt&U

uctcd shortly.

nrigltetn hole for second

xpiaind that they will

-- 4
---------- -- A------

-1

1249 tahing drill pipe I11] to drill string
1253 Dilling resuwed at 276.5 t btis
1304 Key dtown at 296,5 1 his, circnlaing on boittom

1320 ADE tbricating flange cover for well head to prevent flow if well were to come alive.

1336 ADE attaching drill ri p #i2 to drill string and preparing to rutn deviation survey

1405 Deviation stuvey measured at 0.5,

1408 Drillag resowred at 2965 f bls
S ..14 Kelly down at 3 6.5 f bls, circulating on bottom, Mud weight at 8.7 lifigal going in and 9.7 Ibsigal coming out.

Viscosity at 41 noconds to fill I liter.

1437 Attaching drill pipe #13 to drill string

'Ti



1440 I DriLling resumed at 3!6.5 1 b is

1455 Kelly down at 336.5 ft hs, circulating an bottom

1 Q5 Per Joe S. (ADE), air compressor for b!adder pump is not working, driling activities will be rahted for the day at
3365 It bls

2 Shamus Englis oftsite. ADE to trip out of thole and attach flmnge on wel. head that will prevent ow ifvwei were
to come alive.

t----- r --- -- I.

K.--.- ..-- - - -

L eoded By; ..... ..

Recorded BS :.n;ti: Sham . s Eg!ish Date: 7/08



Engineering Excellence Since 1942

3550 SW. Carporate Parkway
Pa mr City, Fkioids 34990

A72 286 253
FAX 1{772} 2&a-3925

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name:
17191.00 L63A

Well Name: FDEP Permit #:
OKF-1 08 019864t-009-U(

Client: Date: ay of Contractor:
SFWMD 7110W08 Week: , Applied Driling

__ .... Thursday_ _ ng inee rijADQ _
Starting Depth: Ending Depth: Bit Size: Weather:
C 336.5' 4765' 17" Sunny and Warm

PRIMARY ACTIVITY: Drill Nominal 17-inch Borehole
RESIDENT OBSERVERJGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time"-- Activit

0800 Shamus English on silt. ADE on site at time af ari vM. Waiting mo rental company to deliver compressor for
Sbladder pump bfore d ritlig. 40 secticis of drill pipe delivderd to Fite a s night.

0830 ADE mixing mud and performing rig and site maintenance_

0845 Comnpre&sor on site. ADE tripping pipe to botom.

0935 jDrilling coanenced at 336.5 ft bl.

130 Md weight at 8,9 lbs/gal going in and 9.3 tbs/gal coming out. Viscosi y measured at 40 scconds fcIr I l ier.

1040 Kelly down at 356.5, irculatikng on botaomt_

1108 ADE ainching drill pipe # 15 and seting up for deviation survey

1125 Deviation survey measured at 0.3 at 360 ft bis (3665 ft actual).

1128 }Driling rsucined at 356.5 0 bis
1148 Waste M Anagement on situ to remove LlIed cuttings tAnk and replace with empty lank.

S 1 54 j Kelly down at 376.5, circuIating on bottom.

240 DriliinEg re nted at 376.5 fl bIs

1322 Kelly down ai 396,5 f his, circ;vltirig on bottomn

15333 ADE mixing mJl

1417 Attaching drill pipe #17 to drili srlrng

1422 Drilling reinmed at 396.5 ft bls

1435 Mud wenzt aat9.1 lbsmld £edir in nd 9.2 lbs/cal coinnn out.

1439 Kelly down at 426,5 ft bls, circulating n bottom

1 5~52 Attsd;igii drifi pipe #I 8 to drili string and setti=ng t for deviation survey

1537 Deviation survey measured a 0.2' at 420 ft bls (410.5 ft actual).

154 Dil ling resimed at 416,5 iR h s

1553 Kelly down at 4. 5 ft his, circulating on blto;

1613 A:iacing 1i pip #19 ite drill string

1616 rllig reatmod at4365 a bls

L_1633 I Keny down at 456.5 ft his. circulating on bottom

i
~-~....~~.....x........

---- 41



1658 achin g drill pipe #2 to drill sri

1704 Drilling resumed at 456.5 ft bts

17217 Kely down at 476.5 ft bis, ciricuating on ba tom

1745 Attaching drill pipe #22 to drill sriPg and sidtir g up for deviation survey

i808 Deviation survey meastred at 0.5' at 480 ft bS (476.5 ft actua).

1810 Samus English off silo. AD t ttrip p up to casing bee secring sit

Recurded By; Shamus Engish Date: 7'10/08



3SCiEtOS=WM Go.'pur afew Parkway
ParnCity, oflnoa 3499

{772;, 2863383

Engineering Excellence Since 1942 , ,7 28 a925

DAILY REPORT OF CONSTRUCTION

fProijec Number; Project Name: i C;ient; Date: PDay of ... Contractor:
17191.00 L63A SFWMD 7/11/08 Week: Applied Driling

Friday Engineering (ADE)
Wei Name: FDEP Permi #: Starting Depth Ending Depth: t e: Weather

KF 0198641-009-UC 476. 502 Sunny and Warm

PRIMARY ACTIVITY: Drill Nominal 17-inch Borehole
RESIDENT OBSERVERJGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

0730 Shamus English on si on sit. ADIe on site d setling up for drilling actditios ai thne f arrival

0820 Drilling commenced at 4765 fl b. Dense clay, driling slow.

0950 Kelly dowrn ~i 496.5 ft bis, circulating im betto

S1002 Ata-hin2 drill pipe #22 to dril itig.

1ii5 Dtil.ling zcsumed at 496.5 f bls. Dense c' ,y, drilling slow.

105 Dilirling alted for the day at 5-2 ft bhs. ADE tripping pipe up ino caing

. 30 SFWMD on site

123 Sham I nglish offt.

R -rde :- gI .. . . , ..... .....

__. .. .. d.. .. . . h..__.. .... .... gi .a.:................ ....

------- -----~ ----------------- ------------- ----..--------~------

l _c. --- ~--~---c e ----- ghm- -lih at:7/ t
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

Date

7/1/2008

7/1/2008

71/2008

7T1/2008

7r/fr2
E / ^y7 p

! f ' V !

7/1/2008

7/1/2008

7/112001

7/7/2008

7/7/2008

7/7.2008

WS/2 080

OKF-106
0198641-009-UC
17191.00

Depth (ft. bis)
From To

0 10

0 20

20 30

40 SO

50 60

60 70

70 80

I1

1tO

120

Observer's Description

Quartz Sand - tUnconsoldated, dack ycilowish brown (ICYR 4/2) - tine to tdiu:m
grained; modCiieratly soled; 20% P rosty
Quartz Sand - t coransolidnted, grayi:>h orange (10YR 7/4)- fine to mediumo grained;
moderatcly soricd; 20% posity
Quartz Sand - Untco olhdated, grayish orange (10YR 7/4)- fine to mediun gramned;
moderately sorted; 20% prosi'
Shell Fragments (50%) XUncanstlidatcd sheli sragnents and pieces; Quartz Sad

(40%)- Ulnconsolidated, grayish orange (10YR 7/4)- fine to medlim grained;
Phosphate (5-10% - appsprox I mun , sub-rourded to sub-angaular
Shell Fragments (65%) - Unconsolidated shell imagmr ns and pieces; Quartz Sand
(25%)- Uneonsolidated, rgayish orange (10YR 7/4)- fine to medium grained;
Phosphate (5--10) - appro. 1 i rnoto b-rounded to sub-angdvar _
Shell FPragtents (65%) - (intc raldaited shall ftragmeiFs and pieces; Qua rtz Sand
S25%)J Unconsolidaled, rayi.h oragi (IYR 7/4)- fine to medium grained;
Phr. . hate (5 10%)>I pp Untl l i '--at>oundted to sub-angr zar
ShelI Fartent s (65%) - trcomsif'ted sheli fragments and nieces: Quartt Snd<

i(25%J- Uncon idated, da'k ylnish briwns (1 tYR 4/2); Phosphate (5-t10%) -
approx. 1 mmr, sul-rounllded to sub.augLdar
Sholl Fragments (65%) - Unconsoliiatcd she I fragmenws and pieces; Quartz Sand
(20%)- iUcenf a lidtaecl, light gray (7)- IHl to mejdium grained; Phosphate (10-15%) -
appr-o, 1-2 m , sib raouded to sub-angutar
Shell Fragmenti o(0%) - Uncoatns idated slcil fragments arnd pieces; Quartiz Sand
(25%)- Uno;so.:idatced, light gray (7- fnle to mnedium grained; Phlosphate (5 )0 -
approx- 1-2 mmii sub-rounded to sub-ngilttl
Shell Fragmentls (70%)-- aGonsolidled shecl frI rtis arid pieces; Quartz Sand
(25%)- Unconsolidatcd, ll t g'ny (7)- fine (o nedtiun grai ed; IPhosphate (5%) -
approx. 1-2 aIm::, sub-rounded to sub angular; Ce:ent pieces evident in sample
Shlell IFragrments (7%) U cw ortlr oalildaf d shtl, fiagments and pieces; Quarlz Sard
(25%)- Unconsited, light pray (7)- fite to meditln grained; Phosphate (5%)- fie
grained to approx. 1-2 nmr , sub-romkhCd to s,,u -antuar; Cementa pieces ovidnt in
samplc di
Shell Fragmenrts (60%) - Uincon tolidated shell ligtilnrs atrd picers; Quartz Sand
125%)- Unconsalidated, light gray (7)- fine to mediuin graifed, Sit (10%); Phosphate
(5%) - tire Gprted to tipro-:. i i , sb-.rounded to s aub-s uar

Shlcl Fragments (; ) - Unconso idatO d shllcl fiagmntso ad pieccs; Quartz Sand
25% )- Unconsolidated, fight gray (1)- l Y.ne to medilum graind; Sit (10%); Phosphate

.% - fit garined to a~~ x. I Tra, ub-r mlet'd to slib-aguhtlar

Page 1
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-1 06
0198641-009-UC
171918Q0

140 150

160 170

l7O 1h

180

190 200

210 220

220 230

Shell Fragmens (60%) - UJconsoidatd shell fragnnmt and pieces; Quariz Saud
(25%}j IU cnaolidated, light gray (7)- fine to medium grained; Silt (10%); Pho~sphto
5%) - fine grained to approx. I mr , sub-rotmded to sub-angular

Shell Fragments (60%) -Uncoasolidatcd sheHi flagmonta and pieces; Quartz Sandt
(20%)- Unconsolidated, light gray (7)- fine to imdiumu grainad; Silt (10%); Phosph3ate
(10%) -fiOne grained
Shell Fragments (55%) -Unconsolidated shelI ftagments and pieces; Quarz Sand
(25% 1- lnconsolidated, light gray (7) fine to medium grained; Silt (10%); Phmpihat.
(10%) - film grkied _
Shell Fragments {5%) - Unconsolidated shell fragments and pieces; Quartz Sand
(25%)- Unconsolitalcd, light gray (7)- fie to incdiurn grained; Silt (t10%); Phosphate
(f0) M-e Laned
Shell rangmcnis (40%) - Unconsolidatcd shell i'agmernts and pieces; Clay (30%)
pale olive (1 OY 6/2) moderately to poorly cohesive; Quirtz Sand (20%)-
tncsmolidated, ligit gray (7)- fine to mediuml graind; Phosphate (10%) - line
grained
Clay (50 %) - pale o liv (10Y 6/2), moderately to poorly cohes ive; Slhcli Fragments
(25%) -Unconsolidated shll fragments and pieces; Quarz Sand (15%j-
UntcoIsolidated, gees gray 50 6/1- fine to meCdium grained; FPlosphtte (10%) -
in trincd
Clay S(0%) -pae olive (1iY 6/2), modcrately io poorly cohesive; Shell Fragments

(25%) -lineonsolidated shell fragments and pieces; Qnirz Saud (15%)-
Unconislidt edJ , grnish gray 50 til-- fin to medium grained; Phosphate (i0%) -
ine ?rained
Clay (55%) - -atl olive (10Y 6/2), inoder:tely to poorly cohelvc; Soll Frgmen;ts
(25%) - Uncxsnidatd sb:al fragments and jpces; Quartr Sand ( 10%)
Unconsolidated, greenish gray 50 6/1 - fine to medium gaid; Phoiphate (10%) -
fie rinedt
Clay (0%) -lpale olive (Y /li, moderately to poorly coheeiv; Shel Fragmcnts

i (25%-) - U:nco nsaoiO l ite sl f Iragmten!s and p1.tcs; Q/.arIz Sr31fl ({. .)-
Unconsolidatld, gree~ish gray 50 6/1- f ic to med im egraicd; Photpha} ( L(0o) -

ie grained

IClay (55%) -pale aoive (10 6/2), moderatcly to poorly cohesive; Sheall flragments
(25%) - Uncosol.'ated she.It rragments and piecs; Q-uadiz Snd (10%).
IUnconsolidated, greenish gray 56 6/1- fine to msdnm graiaed; P Iosphao (5- 10%) -
fine fgraintaed -

Page 2

7/i/2008

7/8/2008

7/8/208

7/8/200)i
71:II I

7/9/2008

7/9/1200S

7/9/2008

7/19/2008

/9/2008

~

.... ~. .. :.~..



Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKFO-10
01986 41009-UC
17191.00

Clay (65%) - pale o!ive (10Y 6/2), tcoderalely to poorly cohesive; Shil Fragmcnts
(20%) - Unconsolidated shtl fragments and pieces; Quart Sand (10%)-
U nc n~lnidnted oreirh gray .G 6/1- lne to inediuim grinn _ PLnt~aU 94 - in'i

ai ned

Cay (70%) - pale olive ( OY 6/2), modenraely to poorly cohesive; Shell Frag nents
(20%) - Uncosolidated shell fragments and pieces; Quartz Sand (5%)-
Unconsdidated, greenish gray 5G 61- line to medium grained; P'hosphate (5%) - fine
grmaied

Clay (90%) - dusky yellow green (5Y 52), very to moderately cohesive; Shed
Fragmerits (5%) - UInconsolinated shell fragm-ents and pieces; Pthsphate (5%)- fite
grained

Clay (85%) - dusky yy llow green (SC;Y 5f2), mzdei'tly cohsive; Sit-el Frmag nts
(10 52 )0/ --Unonso aI si eAaga ts andtit.;i dih t I ' t s a F fn r

Clay (85%) - dusky yclow grcc; n (5Y 5/2), moderately cohesive; Shell Fragmcenls

I115%) - Uinconsolidaled shell iragments and pieces; Phosp~hate (5%} f e grained

79/20t 0 28(0 290 Cay l (80%) - dusky yedw grcn (50Y 5/2, nmderately cohesive, Shell Fragments

(5%) - Unconsolidatd she ment and ci hao ()- gr ainstI
7/9/2008 290 300 Clay (80%) - dusky yellow green (5 OY 5/2), nmodratcly cohesive; Sel Fragnentis

(1?15%) - Unconolldated shd trag meirits and iec~ Phosphate (5% f- rained

7/9/2008 300 30 Cl y (80%) - grayisyh olive green (SGY 3/2), moderartely tohcsive Shei Fragments
(. 5%) --UncEaso lidated shel tfragments ad pieces Phosphate (5%) - finc rained

7/ 92009 3 10 320 ( lay (85%) grayish oliw green (5GY 32), moderately cohesive; Shell Fmginmems

(I %) - 1 onensolidated shell fgramen and pieces;' hosphae (5%) a- ie guained _

7/9/2008 320 330 Clay (85%I  - grayish hevC green (5GY 3/2), mrderaley who~csive; Sh!! Fragmncrts

7/9/2008 330 340 Clay (8C %} - grayh alive grea (5GY 32) modrately chesive; Shell Fragments

(0t) - Uaconsolidatl d sh el iaents and pecos;; Piosphai (5%0) - finle rained
: 7102008 340 350 C.lay (70% - duaky y eow green (5GY 5/2), moderately cohesive; ShlCI Fragments

_ _ b(%) I lthcotnsolidcad shle l agmentsad pieces ; l'hosphale (5%)+ - 1c gart ined

7/i0/2008 350 360 Clay (45%) q- dusky yellow green (SOGY 5/2), poor t mderalte cehesione Quartz San
S(25%) Irnconsoldated, nostly transiucct, arse to fine grined; Slelt Fagments
(20%) - I~eonsolidatcd sheL fiagmennts 1md pieces; Phosphate (10%) - medium to

I fine trainued

Pae 3

_
f

i

~~-~..,-..~.,~-~, ~^x.,~.~.~,~., ,.~..,~ .~r.lXXXXX^-~-~ICI~.~~~XXldJ



Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
Di 9D841.09-1UC
17191.00

370 380

380 390

Clay (40%) - dusky yellow green (5GY 5/2), poor to moderate cohcsion; Shell
Fragments (30%) - Unconsolidated shell fragments and pieces; Quartz Sand (25%)

Unconsolldatel, mostly traIrlsucent,coarse to fite grained; Phosphat e (10%) - fine
graietCd to I amm, sub-rounded to sub.-a galar
Clay (40%) - dusky yellow green (5O Y 5f2), poor to n;oderat co tlsi e Sl
Fragments (30%) - Unconsolidated shell fragmnts ac:d pieces; Quariz Sand (25%
Unconsolidated, mostly iranslucent,coaisw to flue grained; Phospate' (10%) - flne
grained to 1-2 mm, sub-rounded to sub-aar
Shell tragents (45%) - Unconsolidated shell fragmlents and piees; Quartz Sand
(30%)- Unconsolidaled, amostly trans rcnt,coarse to fine grained; Phosphate (15%)
fine rained to 1-2 anm, sub-rounded to sub -angular; Silty Clay (1 0%) - dusky yellaw
-een (SGY 5/2), veyp poor cohesion
Shell Fragments (40%) - Ulfconsoiidated aclI fragments and piece; Quartz Sand

(0t ) I:onsolidated, mostly lran'sliucltcoturse to fine graied,; Phosphate (15) '

1fine pgained to 1-2 nim, sub-sounded to sub-angular; Silty Clay (15%) - dusky ye low
geen (5GY 5/2), very poor cohesion

400

4 : il

410

420

420 430

430 440

Cr1boinate Sand (40%)- hUnconsoiidated, rayish oragc pink (5YR 7 /2), mediumi
grain sizc; Shedl Fragments (35%/) - lnconsolidalIed sh;I fragmecnts and picJes;
QuarIz Sand (15%)- Unconsolidated, mostly transttccnli medim to fine grahtied; j
Phosphate (10I.t nedin t in o i =ie gaied
Carbona e Sand (4% - Jno solidd, raysh oY nge .pink T . t
grain size; Shell Fragmtents (30%) -I.tnconsolidated shCll fragietens and pieces;
Quartz Sand (I S%.)- UnconOlidated, mostly transhlient, maditum to fine grained;

Plmsphate (10%) - meditim to fine grained; Silty Clay (5%) - dusky ycllow green
(SGY 52), very poor tuo no cohsion
Carbonsate Sandt (45%) Ullconsoidated, grayish or ang pirnk (5 YR 7"2), V meiaZ it
grain size; Shell 'ra t mens (35%) - IFroirns lidated shell fragments and pieces;

Qual Sand (1 5%)- l:conzsolidated, mostly traslueiSt, medhim to fite, grained; i
Phoshate (5%) inmedinum i fine 5rained -

C-r'bae Srntd (45%) UncJsodiatc gray Lsb range pink (5YR.7/2), medium
grain size; Shell Fragments (35%)- TIhicnnsolidated shell frmagmen s and pieces;
Quartz Sand (15%) Uiconsolidated, mostly trausluceut, mediium to fin grainecd;
Phosp~e (5%) - medium to fine grai ned
Silty Clay (40%) - pale ,olive (OY 6/2), poor cohesici; Shelotl Fragments (30%i ) -
Un onsolidated shell i:agments and pieCes; Ca:bonate Sanld (20/) - jconi:sc-lidatcd

grayih mange pink (5YR 72), ;nldimn to line grain size; Quartz Sand (5%)-
I..ticon¢olidaled, mostly ra Slucenlt,tedilian to fi.ne grair;rd; .Phosplltaite (5%) j fine
rained

7/1 02008

7/i 01 2C01}

7/10/2008

7/ti 02008

; UifULUU6

7 10/2008

7/10/2008

7/10/2008

i

""" II~

1"~-- ~^x"'

i norI Ong



Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-106
PERMIT NUMBER 019l8641-009-UC
JOB NUMBER 17191.00

7/10/2009

1/n in.A A

,450 460

460 470

7/ (J10/2 470 480

ff Ciify (45%) Lpak)ilivo (W0 6/2). poort chbsin; Shell Fragmirnts (2%0 -
Unconsolidated shell fragmets and pieces; Carbonate Sand (20%) - Unconsolidated,
grayish! orange pink. (SY R 712), medium to fine gain size; Quartz Sand (5%)W
Uncorsolidat ed, mostly translucnt,u edium to ie grained; Phosphate (5%) -fine
grained
Siny Q;ay (5%) - pale olive (10OY 6/2) poior gbcsion: Shell ragnents (20%)
Un csolidated shell fragments and pieces; Carbonate Saad (f 15%)- Unconsolidated,
grayish orange pink (5YR 7/2), medium to fine grain size; Quartz Sand (5%)-
Unconsolidated, mostly transucent,medium to fine gmrined; Phosphate (5%) -fiane
grained -

Silty Clay (55 pale olive (IOY 6), poot to moderate coheSi; SWha Fragments
(2%) -Unconsolid tcd slheli fragments and pieces; Caeronate Sand (15%) -
Unconsolidated, grayisi orange pink (5YR 7/2), medium to fine grain size; Quartz
Sand (5%)- lUncnsolidated, mostly tranlueitl,mvdi tin o fine graiaed; PiilospaefI%) - ie ie

i

Y~--- LU -----U ~IP-Y-. I l--LXI~*XIXIL~*III~l*X *--~L I I~U~lllll



Engineering Excellence Since 1942

South Florida Water Management District
L63N - Okeechobee County

Deviation Survey

Well Number
Permit Number

Job Number

OKF-106

0198641-009-UC

17191.00 Deviation from Vertical
Degrees)

0.0 0.5

r-

60

120

240

300

I

360

420

640

600

660

720

780

.--- Devitio &i urveyj

Form 02-0

Deviation Survey

te Depth Deviation

7/812008 60 01

72008 120 0 2

71/!2008 160 0.2

7/li20C/ 240 0.4

71912008 300 0.5

7/10/2008 360 0.3
~~- ~

7/1012008 420 0.2

7/10/2008 480 0.5

540

600

-- w,,--- - ---- --660

720

78

Page I a 1
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Boyle Engineering
200 PFalm Beach Lkes hau vact, it. 600, WN Py'alns tD>'t F 300'j
T 31.664.3375 Ft>: Y~h~il 581.689.831 Couw . ccm

July 21, 2008

Dem- Interested Parties:

SURJE(ST: Weekly Summary Report No.3 - July 14, 2008 through July 20, 2008
South Florida Water Management District, Upper FlorLdan Aquifer Monitor Well
OKF-106 ('FA-MW1)
FDQEP UIC WeI Construction Permit Numbbe r 0 1 9864 r -9-tiC

The purpose of bis letter, is to inform the Florida Department of Enviremental Protection (Departmet) of evelts
that transpired during the third week ofconstruction on the upper Floridan aquifer monitor well identied as OKF-
106 {(tFA-MW ) and those activities an!icipated for the next report period.

The constmc:ion and related activities that transpired d-uring the third week related to OKF-106 (LFA-MWI) are
summari ed below;

a Continued to advance e nominal 17-inch diamet.er borehole via the mud rotary method from 502 to 597
feet his.

* Ended mud rotary drilling operations for the week at a depth of 597 feet his.
* No drilling or testing activities were conduct ed on Saturday July 190' or Sunday July 20.

On Friday, July 17, 2008 the deviation of the borehole fromn center was measured at 1.7 ,. In an, attempt to bring the
borehole back to center the Contractor pulled out the nominal 17-inch diameter bit assembly ardl will begin to drill
the remaiing portion of the borehole asing a nominal 12-inch damreter bit.

Vork asci-3 led for the next report period:

The Contractor will begin advancing a nomirna 12-inch diameter borehole f-rrm 597' feet bls to ar anticipated depth
of 710 feet bTs in an attempt to bring the bo~7 ,ile back to center_ When completd, the borehole wi!l be
geophysicaly logged from land surface to a dep th of 710 feet. Based on the lit~flogi and geophysicaI logs, a
casing seat justification for the 10-inch diameter PVC casing will he submited to the Department for approval. Inr
the interim, the Contractor wtill begin m o ren the 12-i ~cl diameter borehole to a nominal 17-inch diamncr frnm 597
feet bb.i to approximately 710 feet bls via the murd rotary method. The setting depth of 710 feet will be
approximatoely 10 f ee into the carbonate section of the Floridan aquifer. Depending on the iimeliness of complet nr
the 17-inch diameter borehole to 710 feet his; the Contractor may begin installing the 10-inch diameter Certa-ok
PVC well casing. Once te 10-i.h diameter casing is installed, it will be carefully cemented back to surface with
the elevation of the cernernt within tile annulus verified by physical hare tags usiog a collarless tremic pipe and
temperatture logs.

if you have any qaestioms or concerns based on ti.e ia fmormation provided above, plcuse contact the urdriigned at
561t484-3375.

Sincesrely:

Michael . _tnc t, P.O.
Senior ,ydrogeologi t

Enclosures: Engincer's Daily Field Reports
Contractor's Daily Reports
Lithologic Descriptins
Deviation Survey Data



Dis ibution to Iterested Parics - Weekly Summnary Report N. 3

Distribution Mark Silverman FDEP'WPB
Joseph May, FDEP/W'PB
George Heuler, FDEP T.LH
Bob Verrastro, SFWMD /'WiB
File



Engineering Excellence Since 1942

3552 SW, C-:qorae Parkway
Pav: City Flofrda 3499Q

(= 2 2 3883
UAX (6; 266-3925

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name:
17191.00 L63N

Weli Name: [ FDEP Perrit
SOKF-I06 0198641-009-[

-J
jC

Client: Date:
SFWMD 7/14/08

Starting Depth: Ending Depth:
502' 56.5

Day of
Week:
Monda
Bit Size:
17

Contractor:
Applied Drilling
Engineein (ADJ
Weather:
Sunny and Warm

PRIMARY ACTIVITY: 17" Borehole Drilling
RESIDENT OBSERVERJGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time 7 Activity

1215 Shamus English on ite, ADE on site and setting up for drilling activities at ime ofarriva......

255 Drilling commenced fbr the day at 502 ft bls. Drillijg thmrogh dense clay, rate of penetration is very slow

I400 ei pt at about 504 ft bt

1 4 t20_ Rain Stornv over head, ADE continue driiling without person operating brake bande

1440 Stormn passed, light drizzle.

1500 Depth at abou 505 ft bls.

1520 ADI att aching couplings to ends of PVC casing, SE nunbering each section of PVC casing.

1600 Depth at about 507 ft bi., Rate of penetrati~on picking up, PVC section labeled #6 has I iol cut oft at the end for
mu0 shoe (#6 is 19 ft long).

1700 1eth al saout 532 ft his.

180i Shams English off site. Depth at about 515 ft bls, Kelly down wAll be. 5 6.5 f bhis ADE to drill to Kelly down and

. trip pipe up into easing t e xl suring site.

.. .. ........ .. . -4-

l- _i -- I

L.

Recorded By: Shamus English Date: 7/17/08

--I



Engineering Excellence Since 1942

3550 SW.. Corporate P:kwy
Palm City, rtI0 ia 34990

(5601) 286-43
FAX (561) 2W-6- 25

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name:
17191.00 L63AN

Nell Name: i FDEP Permit #:
OKF-106 0198641-009-UC

Clienrtt:
SFWrMD

Starting

-i..516.5
Dept

Date: Day of
7/15/08 Week:

Tuesday
Ih: Ending Depth: I Bit Size:

536.5' . 17

! Contractor: I
Applied Drilling
SEngineering (ADE)
SWeather: 7
Sunny and Warm

PRIMARY ACTIVITY: 17" Borehole Drilling
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

STime _ Activity

0845 Shsams English on site. ADE on site aid drilling at time ofarrival. Depth at about 525 ft bis. Clayton McMilIan.
5(SFWMD) on site at time of arrival.

0920 Mud weight at 9.1 lb1kgaL

t0928 Klly down at 536.5 ft bhis, cirulating on bottom.

09443 AttUac:ing drii pipe #24 to drill string, and setting up to run deviation survey.

1015 Deviation survey measured at 1.2°, wo high. AIDE nuiag deviation suiwey agaii

I. Second deviation sturvy at 540 Rt bls measured 1.0', advised ADE to raise drill strin about 50 ft and ream
borehoie as they advance back down to 536.5 ft is, before rurning a 3 deviation survey:

I145i i Lowering taool down hole i.f 3' deviation survey.

Third devialiorn survey measured 1,0', notified Michatei Bennett. Per Mic-acl Beett, advise ADE to raise drill
12i5 string to 400 ft bls and slowly advance back dow to 536.5 ft bls., while rotating hit and circulatng, before

rning a 4"' deviation survey

1435 Waste Management on site to pick up riol ofTtank full of cutimgs and spent fluids.

144 While lif ng rIoI-ff tank onto firck, spent drilling fluids in tank discharged onto ground inundating area around
44 the tank

1515 Per Joe S. (ADE), drilling activities hailted for te day so they can build a lined and bermned contamneat area
arcind t: ie roll-off taniks_

1 5 Sha1mnus E'nglish of she.

I ____

Recorded iy: Sbamnus English

L

i

...~J...

^".. ~~~ x~

Daite: 7117/08



Engineering Excellence Since 1942

350 S.W Cofroana 0 arkway
Pahm City. F-lorid 3490

(561)1 28L-3883
FAX (561) 28539,5

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name: Client Date: a of Contractor:
17191.00 L63N SFWMD 7/16108 Week: Applied Driling

I1 .Wednesday I Engineerin g (ADE
Well Name: FDEP Permit #: Starting Depth: I Ending Depth; Bit Size: Weather I

i OKF-106 I 0198641-009-UC 536.5' 563' 17" Sunny and Warm

PRIMARY ACTIVITY; 17" Borehole Drilling
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

TIime Activity

S Shamus English on site. ADE on she at tree of arri t. Circulating on bottom at 536.5 t bt: before taking 4
0 deviation survey. AIDE built a lined and bernmed containnmnt area around roll-off tarks west of rig.

Deviation survey 114 a 540 t his measured at 1,1° which is stil ouat of ccupHia ance with specs. Per Michael
0835

Benilcti, advise ADE to make a decision as to how they are to rcnedy this problem.

0845 Per Joe S. (ADE), they are going to continta drilling and take aother deviation survey at 600 it his, r;tified
Michael Benctt.

0s55 Per Michael Bennett, he spoke with Paul P. (ADTE) and it was agreed to take deviation surveys every 20 ft n til
borehole is back to center.

0920 Drilling commenced at 536.5 tt bhs. Clayton M. (SFWMD) on site.

1045 Paul P. (ADE) on site,

11i Paul P. (ADE) offste. Rain storm over hcad.

1130 4 Storm passed, sligt drizle.

1215 i Kel down at 556.5 ft bs, circulading on bottom.

.26 Attaching drill pipe #25 to drili sting and setting un for deviation survey.

1305 Devi tion smvey measured at 09" r ehoe appears to be pulting back to enter.

1315 Drilli'ng rasuncd at 556.5 t bIs, Driiling witit v.ery low weighton bit in dcise clay, very slow rate ofpenetxtion.

I

-- '1

1415 Depth at about 558 ft bhs.

1500 Depth at ahout 559 It bls.

1600 Depth at about 560 fIt hs.

1700 Depth at about 562 ft his.

1800 I Depth at ab.out 563 I bhis.

1815 Drilling halted for the day at 563 ft bls

18g30 Shamnus Eglish off site.

I . - --

Reco ded B3y Sharnus E g ish

i

Date: 7/17/08

_ ii



Engineering Excellence Since 1942

3550 S.W Cpe ate Parkway
Pam City, F roria 3450

FAX (sI) 28W-3925

DAILY REPORT OF CONSTRUCTION

Project Numbe
17191.00

Well Name
OKF -106

r: Proj
L63

: FDE
019

ect Name: Client- Date: Day of Contractor:
N SFWMD 7116108 Week: Applied Driliing

_____ ____ Thursday E __nPginerinA DE
P Permit #: Starting Depth: Ending Depth: Bit Size: Weather:

8641-009UC0 563' 596.5' 17" Sunny and Warm

PRIMARY ACTIVITY: 17" Borehole Drilling
RESIDENT OBSERVER/GEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Tim I Actri i .
ca .. r~~~niI, T riest exn o nno ,l ca sa avq i ~1I,,1 u~ ~1n~t~.r- illn ct itis t tita arrival Pa*. l
'1C4XS. I.144 I11 r IC.11 t'- ,ot14XI R1.0 ,,0/,l

u (ADE) on site.

0815 Drilling commenced for the day.

0830 Depth at about 565 it is,

S 0900 Depth a a abot 71 ft bs, rate ofpeneatraio has increasad.

0920 Kelly down at 576.5 fl bis, circulating on bottom.

.0935 Attaching d ri pipe 2 0 p:6 to drl Strig and nnnmg (.'vianon survey.

S iev iaion sm.rvey re, slvd at I4l ADE is ghrig to rotate drill string i80" and -mn another deviation survey o see
Sitpossiby, the collars are slighly bent: causing Ifse drift indcator readhngs

1030 Second dcviation snrvey at 576.6 ft his meastured i .50 ADE is going to drill down another 20 f with high rps
S and vtcr low weight on bt otfore running r.iother deviation survey.

1040

1245

1300

1335

i...

151

[Drilling resumed at 576.5 ft bs.

Kelly dovw at 596.5 Pl bis, circuait:ng on botom.

tachiudng drpill sring and rm nnin, g dviation survey.

j )viation surv-ey at 5965 ft: bs measured 1.". ADE is goirng to run another survey with plastic slabilizers ontool.

Shames English off site

Shanmus English on site. Second deviation survey at 596.5 ft his measured 1.7". ADE is going to ,rip pipe out of
hale and replace 17" bt with a smallcr diamnetr bit, probably 12", in n attempt to brig bre holo back to center.

1530 Shn n is English off site.

-- K -

Recorded 1B Shanus English

7

__

Date: 71 7/08

|-t ---~ -

g #

~ ^^^^

_1
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Daily Drilling Report
|Date: 7~ 0 Project: f i V, cr

Report No:

- - -- - - -t .- ~ - -- --- -- I

Well Number: : T F _/ [Job Number :

Well Depth - Start of Shift : 5 C Water Level -Start of Shift:
End of Shift: ___ End of Shift:

Activities Fro To

Formatons from: From To

Safety Meeting ? Yes No < Weather Conditions: c is u.
Daily Topic

Drilling Mud Properties In Out
Accident on Site ? Yes No o Mud Weight (ppg) I
Describe: Mud Viscosity

Dritler: i3 JDrilling Assembly . / 7 9

Helpers: El - :47__
Eng.Rep, Available WOB Ilbs

COMPANY CONFIDEENTIAL

II- I .I~l-Y~aa~*~irn;;~,u. .- --- 1
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Daily Drilling Report Report No:

ILoate: 7- Y I Proiect: - , v f /re I-h
Well Number: ~ P - Job Number :

Well Depth - Start of Shift : 'C/. Water Level - Start of Shift:
End of Shift : End of Shift:

Activities From To

nj/wi f e"i4

., r . c t ._ __

Formatins from: From To

Safety Meeting ? Yes No a_ Weather Conditions: f-
Daily Topic

Drilling Mud Properties In Out
Accident on Site ? Yes No Mud Weight (ppg)
Describe: 6-of / Mud Viscosity

Helpers: _ ,_

Eng.Rep.: Available WOB EZl7 I jbs

COMPANY CONFIDENTIAL

.111 _ ;;;;;X^xx~ii- ~~;* I***-P*31~37irr -~-qlXIEX -~."XXX^--CI^-. 1II Xli.W 119-L
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Daily Drilling Report Report No:

Date: - P .ro ^ - P et:J....fr . Ytzt ±
Well Number: eF FTi - C Job Number
Well Depth -Start of Shift : 5 1 Water Level - Start of Shift:

End of Shift End of Shift:

SActivities From To

Formations from: From To

Safety Meeting ? Yes N_ No _ Weather Conditions:
Daily Topicj

Drilling Mud Properties In Out
Accident on Site ? Yes No - Mud Weight (ppg) .
Describe: Mud Viscosity '4

Driller: Drilling Assembly 1 - X
Helpers: (e y
Eng.Rep.: ±tt, r u iAvalable WOB Ibs

~"~~~~1~~~

COMPANY CONFIDENTIAL
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Daily Drilling Report
I Date: ; c- 0j Project: f , vrr,/ c r
5 Well Number: (2P I - I Job Number :

Report No:

Well Depth - Start of Shift: 5 Q z Water Level - Start of Shift:
End of Shift: S f: End of Shift:

Activities J From J To

Safe , ? Yes o eather C onditis:

rllng Mud Properties n Out

Safety Meeting Site? Yes No Mud Weather Conditions: ight (pg)

Accident on Site? Yes _ No 2 Mud Weight (ppg) iTt
Describe: Mud Viscosity 9

Driller: 73 Drilling Assembly I , 7 X l7
EngpRers.: . M. ^ -

Eng.Rep.: t Available WOB lbs

COMPANY CON FIDENTIAL
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Daily Drilling Report Report No:

Date: 7- t 1 07ProjectY qi m,/ Ia
Well Number: Cf i / Job N umber :

Well Depth - Start of Shift : Water Level - Start of Shift:
S End of Shift : End of Shift:

COMPANY CONFIDENTIAL

Safety Meeting ? Yes No x Weather Conditions: c , /

Daily Topic
Drilling Mud Properties In Out

Accident on Site ? Yes .._No No Mud Weight (ppg)
Describe: Mud Viscosity

Driller: Drilling Assembly
Helpers:. i l --

Eng.Rep.: fa ' [Available WOB j lbs



fEnlineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

Date

7/1/2008

7/1/20(08

7/1 O00g

7/i12003

7/1/2008

7/7/2008

7/712008

OKF-106
0198641-009-UG
17191.00

Depth (ft. bislDpth t b) Observer's Description
From To

0 10 Quartz Sand - Unconsolidated, dark ye.lowish brown (10YR 4/2) - fine to medium
rained; moderately r_.edf; Cr20 porosit

10 20 Quartz Sand - Uncornsoidated, i ayish orange (10YR 74)- fine to medium grained;
noderate Iy sorted; 20% porosity

20 30 Quart Sand - Unconsolidated, grayisk orange (IOYR 7/4)- fine to medium grained;
_modetea sorted; 20% porot~yta _

30 40 Shell Fragmeats (5%) -P ncon.olidated s~t E fragments and pieces; Quartz Sand
(40%)- Unoe solidatd grayish orange (1OYR 7!4)- fine io medita grained;
Phosphate (5- 1%) - tapprox. 1 mm, sib-rounded to sub -angular
Shell Fragients (65%) - Unconsolidated shell fragments and piece ; Qur-tz Sand
(25%) Unconslidated, grayish orange (10YR 7/4)- fine to nmedium grained;
;h!ph atc (5-107. .- a.rox. I =mm, sudb-roanltd tovsr-andr
Shell Fr-agmen is ( 6 5%) - I nconsolida ted shel flagments and pieces; Quartz Sand
(25%)- Unconsolidated, gayijh orange (10YR 7/4)- fine to medium grained;
Phosphate (.5-0%) approx. I mm, sub-rounded to sub-angrl
Shell Fragment s (i5%) - Unconsolidated she2 1fragments aid pieces; Quartz Sand
(25%)- Unconsoidated. dart velIowish brown (i 0Y.R 4/2); Pbosnhate (5-I4) -

','-.n,' ~I ,,,,n .il*m,,,IA 4l rnI,.>i1m mu : ur

IfO

80 Shell Fragments (65%) - Unconsolidatrd shell fragments and pieces; Quartz Sand
(20%)- Uncons-ol iated, light gray (7)- fine to mne-diurn grained; Phospiate (-1 5%) -

a r -.l -2 2 nm, sub-xmunded to sub-anu lar

90 Shell Fragments (70%) - .;lcoisolsidated sheil fragmetus and pieces; Quartz Sand
(25%)- Unconsoaidated, light gray (7)- fine to mediam r ained; Phosphate (5%) -
Arox. -"-2 mrm , sub-rounded to sub-angular

100 Shell Fragments (70%) - U.Jncoslidatcd shell fragments and pieces; Quartz Sand
(25%)- UnconsolidatJd, light gray (7)- ifte to medium grained; Phosphate (5%) -

approx. i-2 rm, ,sub-rounded to sub-,angular; _ment pieces eviden1t in sainple
I t0 Shell Fragments (70%) - incnsolidated shej! fagmens and pieces; Qartz Sand

(25%).- Utnconsolidated, light guay (7)- hfie to mediumn grained; Phosphate (5%) - line
grained to arprox. 1-2 ram, ubT-roLunded to sub-angular; Cement pieces evident in

7/7/2008 120

7/8/2008 120 130

sample

Shell Fragments (0%) - Unconsolidated shell fragments and pieces; Quarl Sand
(25%)- Uncosolidated, ligit gray (7)- fine to mediunm gained; Silt (10%); Phospha:te
(5%) - fine grained to approx. i mm , sub-rounded to sub-angular
Shell Framenis (60%) - Unconsoldated shell fralgments and pieces; Quarz Sand
(25%)- IUnaronsolidated, light ray (7)- fine to medium gnained; Silt (i0%)3 Plhosphate i
(5%) -fie gralimed to approx. 1 raw, sub-.recded to sib-angular

Page I
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Engineering Excellece Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site -Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641 -09-UC
17191,00

7/8/2008r 130 140 Shell Fragments (6() %) - Unchinclidated shcl hagments and pieces; Qaartz Sand
(25%;- UnconsolidaZd, light lgray (7)- fitc to medium g-ai ed; Silt (10%); Phosphate

(5%) - fine gaInf e to approx. i mm, sub-rounded to sub-angular
7/8.08 40 1 150 Sihell Fragments (60%) -Unconsolidated shell fra;;acnts and pieces; Quartz rand

7/8/2l 08
7/i21l

/IUI0O0

79/2008

160 17)0

170 S80

7.9:2008 190 200

790l00S 200 210

7/9/2008 210 220

7/9 1008

I (9 - Inconsolidatcd, light gray ( )-fine to eedito grained; SiP (10%): Phosphate
(10%) - fine rained
IShell Fragments (55%) - Unvonsolidated shell firanents and iecet: Qu;nz Sand
(25 ()- Unconsolidated, Iiglt gray (7> fine to mnedim graicd; Silt (0%); Phosphate
(10%) - E rained
Shell Fragments (S5%) - Unconsoli.dated shell fiagments and pieces; Quartz Sand
(25%)- Unconsolidated, light gray (7)- ine to me.diu:n gaired; S.It (1 0%); Phosphatet0%) fine ga:n ... . . .. .
Shell F'ragments (40%) - Unicosoidated shetl fragmnents and pieccs; (Clay (t /a)
paie olive {( OY 6/2) n:odt atey to poorly cohesive; Quartz Sanrd {20%)-
Unco*lit.Led, light, gray (7)- fin to medium grained; Phosphael (1. 0%) - iinc
grained

Clay (50%) - pa e olive (I0Y 6/2), moder tely to poerly cohesivc; Shel l.ra;g::cnts
(25%) -UnICn.solidatd shell fragmenrts and pieces; Qtuartz S;ad C( 5%-
UInconsolidated, h renish gray 5G 6 -fi into medi um gained; Phos pate (l 0%) -
fine gCi ncd
Clay (50%) -alie olisV (iOY 6), mudcrately to poorly coli sive; Shell Fragment s
(25%) -- .itsonsoidated hr eli li-agme s an:d pieces; Quartz Sand (15%4-
Ulmnosolida ted, gjcenish gray 5G /I- fine t mednrm garaied. Phiosphie (l10% -
fine <rained

Clay (55%) - pae olive (10Y 62)j modertely kp iOfrly tOlhesive; SIhell U'igmenls
(25%) - LHcorsolidated suell frgments aid pieces, Quanz Sand (1()-a)-
Un;consothdated, gee-nish gray 5G 6/1- fine to mdi; grained; Plhosphate (10%) -
fin urined
Clay (50%) -pale oniv (10Y 612), mnioderately io poorly cohesive; Shel Fragments
(2S% -Unco;;olidated shell fragnments a ld piec s; Quadrt Sand (I %).-
Unconsolisdated, reenish gr y 5G 6/l.- fine to medium grained; Phosphate (10%)-
line grained

Cay (55%) -pale olive ( IOY 6/2), tmorateliy t pocry cohesive Sli d Fragments
(25 %)- Unconsolidated shell Fagments and pieces; Quartz Sand (10%)-
Utconsolidated, greenish gray 50 6/ 1- fine tE mcdi n grmined; Phosphate (5-0%) -
floe grained .. .

Page 2
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-090-UC
17191.00

i97/9200 230 240 Clay (65%)- par olive (10Y 6/2),. moderately te poordy cohesive; Shell Fragmets
(20%) - Unconsolidated shell fragments and pieces; Quartz Sauid (10%)-
Unconsolidated, greenish gray 5G 6/)- fine to medium grained; Phosphate (5%) - fine
grained

7/9"2008 240 250 Clay (7)0%) - pale olive (10Y 6/2) mderale to pooly cohestve; Shell Fragments

(20%) - tlwonsoitdated shell irg nents and pieces; Quartz Sand (5%)-
Unc nsolida:ed. greenish graV 5G 6/1- 110 to nedium grained: Phosphate (5%) -fine
grained

250 260 Clay (90%) - dusky yellow green (5G Y 5/2), veiy to moderately cohesive; Shelt
Fragments (5%) - Unconsoldated shell ragmeats and pieces; Phosphate (S%) - fe

7/9/2008 268 270
Clay (85%) - dusky yellow green (G0Y 5/2), moderately cohesive; Shell Firgments

t (10- 1 5%) -Un1consolidated shell fra gments a)nd pieces; Phosphate (5%) - fie grained
/9,2008 270 280

Clay (85%) - dusky yeliew grecn (5GY 5/2), moderately cohesive; Shell Fragments

(10-151)- Uconsolidated shall fragenets and pieces; Phosae (5%) - fine gr.ined
7/9/2008 280 290 Clay (80%) - dusky yelloow green (5GY 5/2), moderately cohesiv; Shell Fragments

S1 5% - Uncotolidated stesl frmenrs and t ieces; PihoS4phate ( ; -%) fine gained

7/2008 290 300 'Clay (fi0%) - dusky ylow greeon (GY 5/2), modcrately cohesive; Shell Frmncen ts.
5% U d . l .. . d .. Ph h. 5% f i d II

I /j Il l kitl. I ~ tlti , fICII":$1t _ U 1 CC I .l fl;,:itt; 1r O) d11 t flt IU L U

300 3Q )PClay (80%) greyish olive green (5GY 3i2), inodera>y cohesive: Shell Fragme"nis
(15%) -nconso lIated shell faarmen.ts and pieces; Phoshate (5%) - fine mraineJtjlU':.llCU f~~i~l~~d

310 320

320 330

340

340 350

(25%) - Unconsolidated shell fragments and pieces; Phosphate (5%)- fine grained

350 360 Clay (45%) - dusky yellow green (5GY 52), poor to modere cobe sion,; Quartz Sand

(25%)- jnconsolidated mrostL y translceitt,coarse to line grained; Shell Fragments

(20%) - _Un'consolidated shell fagmnts and pites; Phosphae (10%) - mediuw to
fine grained

Page 3

Clay (85%) - grayish dive green (5GY 3/2), moderately cohesive; Shell Fragments
(10%) -Unconsolida ed she_ fr&ments and pieccs; Phiosphate 5%) -fine gaind

Clay (85%) - grayish olive green (SGY 312), moderately eohesive; Shei Fragments

S(10%) Uconsoiated shell liagments and piee,; Phosphte (%) - fine gri d

Clay (85%) -grayish olivr green (SGY 3/2), maoderately cohesive; Shell Fragments
(10%) - Unconsolidated shell fragments and pieces; Phosphate (%) fine gainued
Clay (70%) - dikty yelltow reen (5GY 5/2), modcrately cohesive; Shell Fragments

7/9/2008

7/92008

7i2008

i 7/i10/
7i r 0,

008

2008

:'f10$



Engineering Excellence ce ce 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

7/ 1020O8

7/10/200S

OKF-106
0198641-009-UC
17191,00

380

Clay (40%) - dusky yellow green (5GY 5/2). poor to moderate cohesiou; Shell
Fragments (30%) - tncoraoidated shell fragments and pieces; Quartz Sad (25%)-
Uncons oidat d, mostly translacsent,coarse to fine grrained; PInspatLe (I1 0%> f te
graired to 1 mm, sub-rounded to sub-angular

Clay (40%) - dusy yellow green (5GY .5/2), poor to moderate cohesion; ShIll
Fragmetts (30%) - t)nconsolidated the ll fagx¢rments and pieces; Quaiz Sand (25 )-
Unconsolidated, mostly transiucent,coarse to fine grained; Phosphate (10%) - fine

ai:: d 1 b d~~ drl.~.c^ bn , l,
r,t, FL iI .l ' Io 2 m3u u e

. f

7li/0I20t0iU 38 30 jJ Shetll Fraagments t 5%, - Uic ono ateld.Vl si. e r t aAdptit.l ti azSa nd ti l l(30%)- Uncounsolidated, mostly tganslucentcoarse to fte grained; IPhosphate (15%)
fine grained to 1-2 mm, srtb--rounded to sub-iqgular Silty ClA, (10%) - dusky yellow
green (5GY 5/2), very poor cohesion

7/10/2008 390 400 Shell Fragments (40%) - U nconsolidatcd shell fragments and pieces; Quartz Sand
(30%)- Ulnconsolidafed, mostly translucent coarse to fine graiined; ; 'hosphate (15%)
fine grained to 1-2 mm, sub-rounded to s argular; Silly Clay (15%) - dusky yellow
ieern (5(CY 5/2), ery poor cohesion

7/IOS2008 400 410 Carbonate Sand (40"%) - Uncontsolidatd, grayish orange pintk (5Y R. 772), medium

Igain size; Shell Fr:guieints (33%) - Unmconsolidated shell fragments and pieces;
I' Quanz Sand (15%)- Unconsolidated, mostly trars!hwcen, rnediumn to fine gramned

PhFi lhae (!O)i% - medium lo fine graincd

7/'10/2008 0 10 420 Ca ronate Sa nd (40%) - Lcnc nsolidted, grayish crange pink (5YI 7!2), medium
grain size; Shell l-'ranmerts (30%) -Uncosolidaled shell fragmerti aud pieces;
Qun ar Sand (t 5%)- LIUnnsolidai~, mostly tra siucent, medium to 6fie grainm;
Phos phate (1 0%) - mediEm to file graied; Silt Clay (5%) -- dusky yelow green
(5(i Y 5/2), very poor to no cohtesion

7/10/2008 420 430 Carbonate Sand (45%) - Unconsolidated, grayish orango pink (5YR 7/2), mediumn
grain size; Shell Fragments (35%) - Uncuaiolidated shelI lingments and pieces;
Quartz Sand 15%) Unconsolidated, mostly tranrs tccnt, meditum to fine grained;

Phihak- (5%)- mediuim to in gtrained
7/10/2008 430 Cf0 Carbonate Stnd (f45%) - Unconsolidatd, grayish orange pink (5YR 72), medium

grain size; Shell Fragments (35%) - Unconsolidated shell fragma ts and pieces;
Quartz Sand (15%)- Unconsolidted, mrostIy traslucent, medium to fne grained;
_Phosphata (5%) - medium to fine graineMd_

I7/10/2008 440 450 Silty Clay (40%) - pale oive (O1Y 6, poo r cohesion; Shell Fragments (30%) -
Unconrsolidate shell fragments and p eccs; Carbonate Sand (2(W%) - Unconsolidtcd, 1

grayirds orange pink (5YR 7/2), medi an to fine grain size; Quatz Sand (5%)-
Sincori i id ated, mos tly trar.slucitmedium to fine grained; Pthosphate (5%) - fine
grained

Page 4
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUIBER
JOB NUMBER

7/10:2008

7/ 10/2008

7/ 0/fZ008

OKF-106
D19864i-009UC
17191.00

450 460

460 470

Silty Clay (45%) -pale olie (fYv 62t), poor cei5on; Shell Fragmcnts 25%)
Unconsolidated shell fragmentas and pieces; Carbonate Sand (20%) - Unconsolidated.
grayish orantge pink (5YR 7r2), medium to fire grain size; Quartz Sand (5%)-
Unconsolidated, mostly translucent,mcdium to fine grained; Phophate (5%) - fine
grained
Silty Clay (55%) - pafle olie 0Y 6/2), poor cohesion; Shell Fragments (2O%-
Unconsolidated shell trag ents and pieces; Carbonate Sand (15-%) Uncosolida~ed,
grayish orang pitk (5YR 7/2), mediom to fine gain sie; Qurtz Sand (5%)
UJnconsolidated, mostly translucent,mediuman to fine graincd; Phosphate (5%) -fine

470 480 Sitty :ky (55%)- l olive (10 Y 6'2l), poor to mad7ate cohcion; Sh:l" ragmer ts
(20%) - Unconsolidated shell fragments and pieces; Carbonate Sand (15%) -
Unconsolidated, gmyish orange pink (SYR 7/2), medimn to fine grain size; Quartz
Sand (:5%)- Unonsolidated, mostly tcanslficet,mrdiumn to flue grained; Phosphate
(5%1)- fite graired _

480 490

490

CIny (75%) - grayslk grccn ( 0 GY 5/2), moderately coaesive; Shcll Fragments (0%)
- tnconsolidat d shell fragments and pieces; Quartz Sald (10%)- Unconsilidated,
mostly trdcnsltCentedirmm to fin gruined; Phaosplate- (5%) - tine ainded

Clay (75%) -grayishl green (106Y 52), noderately cojsive; ShlI Fagments (10%)"
Unconsotidated shel firagments and pieces Qua.z Sand (li%)- IUncorsolidated,

mosr!y trafrsliucentmedi=m to fine grained; Phos phate (5%) - fline grained4

510 520

520 530

Clay (1 %) - raytsi )V e t' tg e ( I .) , WLt Io ratte cOttlf, 3WS 0 I oS e i; ragilntI 1
(10%) - Unconsolidated shlY fragm nts and pieces; Quartz Sand (10%),
Uncoxsolida.ted, mostly trasluceanr mediutm to fine graied; Pbosphate (.5%) - line
gained
Clay (70%) - grayish green ( OGY 52), welt to moderate cohesion; Shell Pragmlncs
(10%) - Uneonolidatcd shell fragments and pieces; Quartz Sand (10%)
Unconsolidated, most!y translucet,medium to f;te gramced; Phosphate (10%) -
medium to fie grained
Clay (75%) - lsky y ilow green (5Y 5/2), well to moderate cohesi; Shell

Frtl gmnts (i1 %) Unconsolldatei. siil tragments and pieces; Quartz ~atd (UI %
Uncoasoida 'd, mostly trasnlucentmnedium to fine grained; Phosphate (5%) -
Imedium to fine grained

530 540 Cliy (70%) - dusky ye]'ow green (5GY 5/2), well to moderate cohesion: She'

I ragmeats (15%) -Ulacorsolidated all fiagcments Itand pieces; Quartz Sand (10'%)-
Ubnconsolidated, mostly translcent,meditm to fine grained; Phosphate (5%) -
mediam to tf g int ...r

Page 5
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Engineering Excetlence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

540

550

560 570

570 580

Clay (75%) - pale olive ( 0Y 62), wei to moderate eaohsioa; SheI Fragmers (10%)'
- Uncensooiadated sde l fragments and pieces; Quartz Sand (10t )- IUconsolda, |
mostly n~tshcluenatdium to fine r ined; Phosphate (5%) - medium lo fie )rained

Clay (75%) - pale olive (WIY 6.2), we to modeatu cohesion: Shell r.enctnts (0%)
- Unconsolidated shell traginents and pieces; Quart Sand (I0%f- Uncrnsofdated
m -ay nsrsducentrnmedium to fine graine; Phosphte (5%) - medi:n to fle grained

Clay (75%) - pale olive (10Y 6.), well io mxerate cohesion; Sill mragments (10%"
-Uncmnsolidaed shell fiagments and pieces; Quartz Sand (10%)- Unceonsolidated,
most y transluce ntmediain to fine g ained; rsphate (5) - medium to fine ainedi

Clay (70%) - pale olive (10Y 6r), wed t rr moderate cohesion: Shtl Fragments 1 5
-UncoUSofidated shell fragments and piee-; Quartz Snd (10%)- Unconsol idated,
mnotiv trrnelntrm dt meitnn o ri gor inrd' Pnhtai arie;./, n- irnm in fin. erain rl

Clav (70%) - pale olive (I iY 6/2), well to m dete cohesion; Shli' Fragments (15%

- tISI t. vu uoina- >r{ t slJrI i: clu, ptiuA11, 'ull lya 1t L ta sUH kiIi{Ca r j : Iatt,

mov trIansccentmcdi2rm to fine g a:cd; josphate (5%) i ediurm to finr reained

Clay (70%) -pals o liar (10Y 6/2)> well to moderate crheion; SleI I:ragmei rct IS<%
-Unconsolidated shell fragents and pieces, Quartz Sad (10%)- TIhcoansolidaiedc
mosIly in::s!contmdium to fine rtamed; Phosphate (:.0 - medirm to t ie grate}d

Page 6
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Engineering Excellence Since 1942

South Florida Water Management District
L63N - Okeechobee County

Deviation Survey

Well Number
Permit Number

Job Number

OKF-106
01986414)S -UC
17191t,00

Deviation from Vertical
(Degrees)

0.0 1.0

II

t

Z 360

f 420

480

640

600

660

720

780

-J-
- i

-i
i\

-"- Deviation Survey

Form 02-02

Deviation Survey

t Depth Deviation

7/M2008 80 01

718/2008 120 0.2

7/8/2008 180 0.2

719/2008 240 0.4

7/9/2008 300 0.5

7/1012008 360 0.3

7/1012008 420 0.2

7/t102008 480 0.5

7/15/2008 540 1.0

7/1 612008 560 0.9

7T17/2008 580 .4

7/17/2008 600 1.7

720

780

Page I of 1



BOYLE AECOM

Boyle Engin=ering
2090 P.- r 5.-:h L. . -r0 s .":.vat . S..:le b0( . .]',' ..I , B1ea h, fI.L 3340l
i '361. Lr7 F 561,6835. SJ ,>'iw.bo ble ae.:co'eml o

July 28, 2008

Dear Interested Parties

SUBJECT: Weekly Summary Report No.4 - July 21, 2008 through July 27, 2008
South Florida Water Management District, Upper Floridan Aquifer Monitor Well
OKF-Jn6 (CFA-MWI)
FDEP UIC Wall Construction Pumait Numbr 01 98641-009-TUC

The pur pose of this etter is to inform the Florida Department of Environmental Protection (Department) of events
that transpired during the fourth week of coistructiot on the upper FIoridan aquifer monitor well iden tikd as OK;-
1.06 (UFA-MWI) and those activities anticipated for the next report perio.

Th e constructico aid related activities that transpired during the fourth week Ielated to OKF-106 (UFA-MWI) are
summarized below;

* Continurd to advance tte rominrl 17-inch diameter borehole via the mud rotary method fiom to 597 to 720
fet bits

* Ended mud rotary driiliOg o~irations for the week at a depth of 720 fee bls.
* Completcd geophysical logging in the nominal 17inch diameter boreholi front land surface to 720 tf't ;ls.
* No drilling or testing activities were conducted on Saturday July 26 ' or Sunday July 27'L ,

On Friday, July 25, 2008 geophysical logs were completed on the- nominal 17-inch diameter borehole. Based on the
lithologic and geophysical logs, a casing seat justification for the !0-inch diameter PVC casing was submitted
eiectronically to the Depavtment on Sunday July 2 1 for app rovaf.

Work seiheduled for the next r Lprtfpeid:

Once the casing setting depth recommtcndiati o is approved by the Department, tlhe Contrctor will begin to roam the
bottom 30 feet of the nominal 12-iach diameter borehole to a depth of 720 feet b1 via the mad rotary metfhod. The
proposed setting depih of 718 feet bls for the nomimal 10-inch dintmeter Certa-ok PVC casing will be approximately
1 8 feet init tle carbonate sectioi of the Floridan aquifer. On Tuesday, July 29 1' , the Conlractor will circulate the
eompn'eted nominal 17-inch diamete i orfot 2-houts befo: intalling the 10-inch diameter Crta-lok PVC well casing t
718 feet bis. Once thc 10-iuch dianeter casing is installed, it wil he carefully cemented back to surface with the
elevation of the cemtrett within the an.ullis vrinIed by physical hard tags using a collarless tremte ine and
temperatare logs.

If youtt have any questions or concems based on the inrtrmation provided above, please contact the undersigned at
561,584-3375.

Siediely:.

Michae W. Bennct, P .
Senior Hlydriogeoist

Enclostres: ng£gneer's Daily Field Reports
Lithologic Descriptions
Deviation Survey Data
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Engineering Excellence Since 1942

3550 SW Corprate Parkways
Pa City, Florida 3499(0

( 50) 2a6-383
FAX (56t) 286-3925

DAILY REPORT OF CONSTRUCTION

Project Number:
1719.00

Well Name
OKF-106

Project Name. Client: Date.
L63A SFWMD 7/23/08

FOEP Permit #: Starting DePth: Ending Depth:
0198641--009-UC 649' 720'

Day of Contractor:
Week: Applied Drilling
Wednesday , Engineering (ADE)
Bit Size: Weather:

I 12V17" Sunny and Warm

PRIMARY ACTIVITY: 17" Borehole Drilling
RESIDENT QBSERVERJGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time 1 Activity
Sharms ingish on site. ADL on site and drill ing at time of arrival. Driling cotmnnre:d at 649 11 bIs jus: prior to
fly i t ,vGL.

815 jDepth at 660 it is. Rate of PepnetraLion Ihas increased greatly since yesterday.

0935 Kely down at 669 ft b, circulating on bottom.

0;950 1 l.ower ig cdcviatioz tool down hole Water is leaking from ASR well at about 3 gpm,

1015 Deviation survey at 669 ft bh Incs tred 13°.
- -'-.. '.------- --- I

1025 Drilling resumed 669 flbTh.

S215 Drilling hated at 685 ft 3 i. drilling fluid is spt;, ADE. is t.ransfening spent fluids into another tank.

Pt305 ADE miaxig new batch of ud.

1330 l)rill[g resumed at 685 i bps. -

1420 Kevly down at 689 ic bs, circnindoig on bottom

1435 Lowering deviation tool down hole.

150) Deviation survey at 689 bls n:-easured 1.0" ,

1505 J Drilhig htsuned at 689 ft his.
1520 Dcleth at 693 ft bis. rig beginning to chatter, appears drilling through I mstoe.,

SKelly down at 709 ft bis, fiuflolt to deteininc llthology o bottomn. Because o"drii bi t coniguration cutitgs

1645 retrieved at s face are lreT 2 sepa :{e depths that are 30 t a mai;; mush more clay is mixod in wvith cutting th:an is
from rot bit. Limestone that is coming tp has bee putlverized by 17" rmer bit. N olied Michael Bietrt lhe is
fo talk with Paul (AD)) and get back to me.

1700 'Per Michael Bennc AD is to dvI another I t to 720 and rtn aothber deviaion survey.

1725 D-pth at 720 t bls. Signifan tariy more lIesto :e i cutting and aLho larger piee:

1745 Lowering deviation tool down hole.

I820 Deviaio survey at 610 ft bls measured 1A"

1830 Shanus Ents glka ofsit:e,

-q

Recorded By.: Shanus Englsh Date: 72408



Engineering Exceilence Since 194:2

35-50 SAN. Corporate< P rkwa y
PaLr Cay, Forida 34X

561) 2$6- 883
rsX rse) 2a839 5

DAILY REPORT OF CONSTRUCTION

Project Numbe
17191,00

Well Name;
OKF-106

r: Project Name:
L63A

FDEP Permit #:
0198641-009-UC

Cient Date: ] Day of
SFWMD 7/25/08 Week:

_ Friday
Starting Depth: Ending Depth: Bit Size:
N/A N/A' I N/A

Contractor
Applied Drlling
EEnfneering (ADE)
Weather:
Sunny and Warmr

PRIMARY ACTIVITY: Geophysical Logging
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

0700 Shaus Engish on site. ADIE and loging companyP o site at time of arriva Sctting up Ibr logging activities.

t071 Lowering gamma tool down hole.

Gamma too on bottom. Recording on the way up. Bottom of tool tagged at 712 ft his. Gamma scirsor is 6 ft from
0725 bottom of 4ool so first reading is taken at 706 ft hIs. Gamma log did not pick up cleap limestone on bottom. Per Je

SS (ADE) they per formed a wiper run yesterday and circulated mo bottom frno 0930 to 1100.

i.... 0755 Gamrna tool at srtice He, is going to tan aneiher gamma log to see if we can pick up Or dlean limestoie on the
SbotLom.

0803 jLow.ng second gamma tool down hole. Tool aiso has 16/64 resisfively capability.

C8 J Tool on bottom. Recording on the way up at 40 ifrini. sensor no this tool is about 1 foot irom borom. Gamma los
] picked up a little bit of the clean limestone on botm ihis time.

0828 Gamma tool at sorftcc.

0. S _. wcring 4-anm cailpr tool down hole. .

085 Raising 4.-rn caliper tool recording on the way up. Md is so thick on ihc bottom that arms did rnot open fully
, 05 l aMtil started raising toolt.

09 15 Tool at surface.

0930. Lowering dual induction tool down hoe _ . --

0938 Tool ot bottom, rasilg to surface w le record ivg. Cannot view lg whi e recording.

1000 DI too( at surface. Waiinrg to receive 6ieId copies.

i215 Received 3 field copies of iogs. Shames English off site.I -----. -___

F

Recordedf Shamus English

_

~... ..~.. ...

I)ate: 7/288

~---
1

__



Daily Drilling Report Report No:
hUT. -.-- --- ~.~ --- w i~ -- ?;-U-----=--

Datle: j I Project: ,, , , : <
- - - -I

Well Number - Job Number :

Well Depth -Start of Shift Water Level -Start of Shift:
End of Shift: . / End of Shift:

Safety Meeting ? Yes _ No Weather Conditions: .
Daily Topic

Drilling Mud Properties In Out
Accident on Site ? Yes No M ud Weight (ppg) 1 )
IDescribe: M_ ud Viscosity

Driller: .. Drilling Assembly / 7
Helpers:

Eng. Rep.: f , . Available WOB fL Ibs

COMPANY CONFIDENTIAL



Date: 7 i
Well Number: :--!l

Well Depth - Start of Shift :
End of Shift :

Daily Drilling Report R Report No:

Project: -1 k, r tar

Job Number i ____-- _...

_, _ _ Water Level - Start of Shift:
End of Shift:

COMPANY CONFIDENTIAL

t



Drilling Report Report No:

! Project: : : T
II Well Number: ; .. .

Well Depth -Start of Shift
End of Shift : i

Job Number:
F^ r t " c.

Water Level - Start of Shift:
End of Shift:

_____________ _-I f! t tL "

/

I _ ___ ___ ___

Safety Meeting ? Yes
Daily Topic

Accident on
Describe:

DrilIer:
Helpers:
Eng.Rep.:

No

Site? Yes _ No ,_

* _ _

___: <1 .2 -lff

'Weather Conditions:

Drilling Mud Properties
Mud Weight (ppg)
Mud Viscosity

Drilling Assembly

Available WOB

C u j' /ttztA--

in Out
7 t

71bs 7
COMPANY CONFIDENTIAL

Daily
irDt: 7 - 3 "i;_ ~I _~_ __ _~ I I I_ _~

'

ell N u m er j :::::::/ : :: , -------- ; .; . ::::

~
-*I-~-~--- I**XU~~--~*1111**r~3

I~-~X1WPI

1
YIII

iiiilC^r~~iii~XX~ iiiii~~P-X -~

___ ------- ;;,;-- -- --- Pe~ ~

------------

I -- II-~ pr~^xn~n+rrr~r*21*)r ~xxxrr~---u+x~xxr~

I

-- ~-~--~l---------rrr~----- -----^1111- __^____11111____11_ 11- 1111_11_ 1__11_111__l_____________l_____

~~ I -~"I~



Daily Drilling Report Report No:

Date: - - Pt r j e i e ct: , , ,
Well Number: C . . Job Number :

Well Depth - Start of Shift: Water Level - Start of Shift:
End of Shift : End of Shift:

COMPANY CONFIDENTIAL

,' .r :. -.

Safety Meeting ? Yes No Weather Conditions:
Daily Topic

Drilling Mud Properties In Out
Accident on Site ? Yes No A Mud Weight (ppg)
Describe: _Mud Viscosity

Driller: ,Drilling Assembly ' -X

Helpers: , Re.

Eng.Rep.: .:Vdg_ Available WOB E ZI bs



Daily Drilling Report Report No:

Lael Number: 0Pjc K 4 1 N( (vJoNub
SPWelt Number: : t- Job Number:

Well Depth - Start of Shift:
End of Shift :

Water Level - Start of Shift:
End of Shift:

COMPANY CONFIDENTIAL

.

gL
E



Engineering Excellence Since 1942

350 SW, Cocoreate Parkway
Palm Cly, rerzm 34910

(561) 2 %-3383
FAX (t1 286-3925

DAILY REPORT OF CONSTRUCTION

Proiect Number:
S17191 00

Project Name: IClient:
1L3A SFWMDf

Well Name: FDEP Permit #: Starting Depth:
OKF-106 0198641-009-UC 597'

I "UI

Date: Day of
7/21/08 jWeek:

Monday
Ending Depthy Bit Size:
632: 12"/17"

Contractor:
Applied Driling
Engineering (ADE)
Weather:

SSunny and Warm

PRIMARY ACTIVITY: 17" Borehole Drilling
RESIDENT OBSERVERIGEOLOGIST: Sharmus English
DRILLER: Joe Schmidt

Time Activity
Shanius English on site. ADE on site sand drilling at t60,e of arrival Depthi at 609 ft bls- Next Kelly down will be
629 R bls. Observed ASR well on site waS laking water fom cop of well head. ADE ha reconrfigurcd dril bit

455 assembly with a 12" diameter bti and a 17" diameter chascdreamr bit Ioca=trd 30 ft p from 12" penetration bit.
This new drill bit assembly will cause uttings r t;ieved at surface to be representative lof two differeit depts
located 30 ft apart, iithllogic descriptions below 630 ft his will :ot ,be completely represent tive of depth of
borehole advancement.

1550 Kelly down at 629 ft bls, circulating on bottom.

1615 Lowering deviation tool down hole

1640 Deviation survey at 629 ft bls meaurvcd I A.'

1645 I)iling res:3med at 29 ft bls.

174.5 Depth at abaut 631. fit bis,

1815 Drilling halted for the day at 632 ft Us

1830 Shamus tEnglslh off 1ite.

, .

iL .. .....i -.........
R r: .S. . . . . ....... .... . .

Recorded Shamus English Date: 7/23/08

_~__ _I

-

----~



3560 S'. Co'poatc Parkway
Palin Cy, Fofda 349 90

(561) 286-381

Engineering Excellence Since 1942 FAX (5 ,s?)8&92

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name: TClient:. Date: Day of Contractor:
17191,00 L63A SFWMD 7/22!08 Week: Applied Drilling

I Tuesday IEnineering (AD)
Well Name: FDEP Permit #: Starting Depth: Ending Deoth: Bit Size: I Weather:
OKF-106 0198641-CP9--IC 632' 649' 12"/17" t Sunny and Warm

PRIMARY ACTIVITY: 17" Borehole Drilling
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time _Activity
0800 Shamnu, EPnglih on site. ADE on site and driling at rhne of arrival. Depth at 632 ft bls.

0900 Depth a: 6r4 it his _

1000 Depn at 636 -- -is

11i00 i heip: at 637 it bls

1200 Depth a 639 ft bls

1300 D1cp; t 640 ft bis

1400 i Depth at 642 ft bhs

1500 Depth at 644 t his

1555 Kelly down at 649 ft Hls, circtuia.ir. on b.ttoRm. ate of nmtraio ncrc sed at 649 ft bls.

1t 1 t Loweing deviuaion toot down hole

1635 Deviation surwey me ase'd at 1.Y.

1645 Lighting in the area, Joe S, (ADE) to e-kcd whollehcr or no to continue drilling.

i 1655 Drilling lihad for the day. ADEb to trip pipe up into casing befoe secning site. er Joe S. (ADE , Lthy wiii ge an
6 early start tonormrw i an a~tmpt to TD by trc end of the day.

1700 St mtts English off site.

Rcorded B3y;. Shamus English D)ate. 7/23108



Engineering Excellence Since 1942

South Florida Water Management District
L63N - Okeechobee County

Deviation Survey

Well Number

Permit Number

Job Number

OKF-106
0198641 -009)-UC
1719100

De viation from Vektical
(Degrees)

0.0 1. ,

- ----- -;--Deviation Survey

7/8/2008 120 0,2

7/382008 180 02

7/~2008 240 0 4

79/208 300 0, 5

7 10/21008 360 03

7V10/2008

7/10.2008

7/1 !2008

716/2008

71712008

7/17/2008

7/21/2008

7!22/2008

7/23'2008

7/231200 28

7/2312008

420 0.2

48005

540 1.0

560 0.9

60f0 1.7

630 1,0

8050 1-0

670 13

690 1.0

710 1.4

2 0
0

60

120

180

240

300

360

420

480

540n

600

660

720

780

- ,Deviation Survey

OKF-106 Deviation Survey.xis

I_ I ~L _



Engineedng Excelldence Since 2942

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

12" DRILL PIPE TALLY
w/ 17" CHASER/REAMER BIT

OKF-106
0198641-009-UC
17191OD

ITEM

Or) Sit 12%.'

Collar #1

Collar #2
0i - lA

LENGTH STRING KELLY DOWN
(ft) LENGTH (ft) (ft bls)

1 1434 134 |i
C2. 143 234

2 33 .,- 7 - -

rt ie #0 - . 1
Coll t3 I 13.4 46 59 
Sub 1 2.6 49.17
Coir #4 C4 20,0 69.17

PDi Pipe 1 20.0 13917
Drit __ic 2 20.0 ic7017
Dri: Pspe 30 .0 29 17
Drill Piae 4 200 . 149.17
Drill P e 5 20,3 169. 17
Drill Pips 20.0 189.17
Drill Pipe 7 / 20.0 209 17
Orill Ppe 20.0 22917
Dill Pipe 9 ? O 0 249.17

Oil Pipe 10 20.0 269, 7
riti Pipe 11 20.0 289. 17

i _ Pipe 12 20.0 309.17
Drill Ppe 13 20.0 3291?
riII Pite 14 20 349 17 |

Drill Pipe 15 2.0 369 17
Ori0 Pipe 16 200 20.17
0ll Pipe 18 20.0 409 17
)riliP.p. 18 20.0 429. 7
Drill Pine 19 20,0 449.17

)Fr Pipe 20 20.0
%)Pipe 21 ~20.3

1):-, Pipe 22

Drili Pi-e 23
Drill Pioe 24
3rill PiN 25
3ill Pipe 26
rill Pipe ?___ _

3rill Pipe 2
)rill Pie . 29
)r-' Pipe 30

20,0
20.0

20.0
20.0

469 '7
489.17

09.179_t7

549_17
569.17

20.0 .0917
20.0 629 :.7
20.0 64=91
20 0 569,'7

ir P ie 31 20.0 689.17
r2 Pine 3 20.C 709.17

609.2
x29 2
849.2
669-2
689.2
709 2

0421/03S
07Q1/8
07/22'08
0 72306
07/23/08
07.23/08

729 2 . 07/23/37 } RS~f

FORM NO. XX-XX

------ t-----_____4______

Page 1 of 1



Engi eering Excelience Since 1942

South Florida Water Management District
L63N Site - Okeechobee County

17" DRILL PIPE TALLY

WELL NAME
PERMIT NUMBER
JOB NUMBER

ITEM

bril it -17.
Cdollar #? (8')
13it IA 1" )
Collar #2 i8") wisub
ColaPr #3 (6"'

r..u, ,,

OKF-108
0198641-0934C
17191.00

LENGTH STRING
PIPE I (ft) LENGTH (ft)

5 2.42
Cl

C2

I"1

Drill Pine 3

1r e 5

Drill Pipe 7
Drill Pe 8
Drill Pio 9
Or Pie 10

DrlPPoe 11
Drill ioe 12

14.00
I 3.1

16.92
. 200.

- 20.0

20.0
20.0
20,0
20.0

20,0
20,0
200
20.0
20.0
20.0

Dill Pipe i13 20 0[- - 14 20G
Dril Pipe 14 200

Drill Pipe 5 200
Drill Pi1pe 16 20.0
Driff Pipe 17 200

Drill Pipe_ 1 20 0

Drill Pipe 20 20,0

Dril; Pipe 21 20.0
Drill Pipe 23 200

Drill Pipe _24 20.0
Drill Pipe 25 20 0

2.42
16.42

36.51
5651

fRCLL UlJVIN

(ht is)

7651 96 5
96 116S

DATE

0 i707!i08
07/7/08

-116.1 736.5 07/t0808

136.51 156.5 0OA0803
156.51 176,5 071-08/08
7651 193i5 07708708

156,51 216,5 07/0C/08
216.51 236 07!08/08
236.51 256.5 07 oO/08
256.51 276.5 i071/098
276,51 296 5 _0700B

~T~d C~ Ir( ~ UIIUff'UO

316 51 336.5 07/ 08
33651 356.5 07/10108
35651 376.5 07i/108
376 51 36 5 0710108
39651 4165 107/1008

4165 436.5 07/1 0/06
43651 456.5 008
45f.51 47'51 07/1W;0

49651 456.5 0711108

518.51 5365 07/15/08
536 5 . 556 .5 07/16/08
55651 576,5 07118/08

D l ripe i 26 i I20 0t.61 59 5 P 0Jll 10
Changed drilf bil assenbiy, ee 12" ip t aly .Ii

- T -_1r._

FORM NO, XX-XX

I

mr~p-~m~IIFl~l~nFtl~fll

-----~ ----

C 4tar #1 (89Bit #2 ( 7=)

C2C3~~x~

~x~

- i I I I I

Page 1 of 1



Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water MIianagement District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

Date Depth (ft his) Observer's Description

?! ?200~ 010 Quartz Sand -Unconsolidated, dark yelowish brown (10R 4/2) - fine to medium

r ained; noderately sorted; s2 % orosity
7/1/2008 10 20 Quartz Sand - Uncolsolidated, grayish orange (IOYR 7.4)- the to medium grlined;

Smodeira tely sooed; 20"% porosity

17/2008 20 30 Quartz Sand -Unconsolidaled, grayish orange (t0YR 7/4)- fine to medium grained;
moderately soted; 2 0% p oros7ity _

7/1/2008 30 40 Shell Fragments (5%) - Unconsolidated shell fragments ad pics Qurtz Sand
(40%)- UIncon solidat ', giayish orange (0YR 7/4}- Erne to imedium grained;

i Phosphate (5-I /%)- approx. I r m, saub-rounded to sub-at ular
7l/1/2008 40 50 Shell Fragments (65%) - 1nonscolidated sh!ll fiagwents aud pieces; Qtarz Itd

5 4 (25%)- Unconsolidated, grayish orange (10YC 7/4)- fine to medium grained;
It~Phosp hate 5-10%) - ap x, 1 mm, sub-rounded to sub- a. _,uiar

50 60 Shell Fragments (65%) - Unconsolidated shell fragmenls and pFcess; Quartz Sman
(25%).- Uaincosolidated, grayish omage (10YR 7/4)- fire to medium graned;
Plosphale (5-1 0%) - appro., I rmm, sub-mxnded to sub-angular

70 Shell Fragments (65%) -Uncosolidated sbhel, fagments anad pieces; Quatitzr Sand
(25%)- Ulnreonsolidated, da rk yeiowish brown ( 10YR. 42); Phosphate (5i 0%) -

aiprox. I mm, sub-nxdedc to subangular _

80 Shell Fragments (65%) -Unconsolidated shell fragments and pieces; Quartz Sand
(206)- (lnconsolidated, light gray (7)- iia to medium grained; Phaosphate (10-15%) -
a o. 1-2 nm , sutb-rounded to -ub-angilar

n0 Shell Fragments (70%) - Ut nconsolidaed shell fragmen4ts and pieces; Quartz Sand

(25%)- Unconsolidated, gliht gray (7)- fine to medium grained; Phosphate (5%) -
approx. 1-2 mn , sub- runded to sub-angular

00 Shell Fragments (70%) - Uconsolidated sheI fragmenns and pieces; Quartz Sand

I(25%)- Unconsolidated, light gmy (7)- fiue to medium grained; Phosphate (5%) -
rox. 1-2 mn , sub-ronuded to sub-angula; Cement pieces evident in sample

I10 Shell Fragments (70%) - Unconsolidated shell fragments and pieces; Quart -Sand
(25%)- Uncorsoidatd, light gray (7T- fine to medium grained;: Phrosphate (5%) -fine

fgrained to approx. 1-2 mm. sub-olunded to sab-anguar; Cement pieces cvident in
sample

120 IShell Fragments (60%) - U nconsolidat d shelt fragmats and pieces; Quartz Sand
(25%)- Unconsolidated, light gray (7)- fine to median grained; Silt (10%); Phosphate"
(5%) - fine gained to ppmrx. 1 mm , sub-rounfded to sub-angula:

30 he.lI Fragments (60%) - Unconsolidated shell fragments and pie e; Quartz Sand
(25%)- Unconsohdated, light gray (7)- fine zo mcdinm gained; Silt t(10%); Phosphat

(5%} - fine grained to approx. I am, sub-rounded to sub-ansgular

70

7/1V2008 80

7/7/2008 90

7/7/2008 100

r 7/12008

7/W2008

ii

Page 1
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-106
PERMIT NUMBER 0198641-009-UC
JOB NUMBER 17191?00

140 150

i50 160

Shell Fragm;ents (60%) - Unconsolidated shcll fragments and pieces; Quartz Saad
(25%- Unconsoiidated, ligho gray (7)- fine to medium grained; Silt (10%); Phosphate
(5%) - fine gined t approx. 1 num, sub-rmunded to stb-angular

Shell Fragments (60%) - Unconsolidated sheI fragmerts and pieces; QuartXz Sand
(20%- Unconsolidated, light gray (7)- fine to mediutm graned; Silt (10%); Phosphate I
(10%) - fine rained
Shell Fragments (55%) - Uneonsolidated shell fragments and pieces; Quartz Sand
(25%)- Unconsolidated, light gry (7)- fine to mediulm grained; Silt (10%); Phosphate

(1,%) - ine grained
160 170 Shell Frag;ents (55%) - Unconsolidated shell fragments and pieces; Quartz Sand

(25%)- Unconsolidated, lig ht gray (7- fine to nediun grained; Siit(l f0%); Plhosphate
(10%) - fine grained

170 0 Shell Fragmets (40%) - Unconsolidated shell fragmrents and pieces; Cay (30%)
pale olive (1D Y 6/2) 2moderately to pooly cohesive; Quartz Sand (20%)-
[ Unconsotidated, light gray (7)- fine to medium graired; Phosphate (1.03) - fine
earined

7/9/2008 1 0 190 Clay (50%) - pate o (li (1ijY 6/2), moderately to poorly cohesive; Shell Fragments
(25%_ U nconsolidate;d shelf frmamln and ces: Oarz Sanr (15%)-

I 1 2i;0onso0lid a.d, gr(eenish ray 50 6S!i fine to miedi grained; Phosphate (I 0%)
ine grained

/200 190 200 Clay (50%) - pale olive (IOY 62), mderately to poorly cohesive; Shell Fragment
(25%) - l:consolidated shell frigments and pieces; Quar z Sand (15%)-
Uncnslidated, g~trmisb gray 5G 6/1- fine to medium grained; Phosphat (10%)-
fine grained

7/92008 200 210 Clay (55%) - pae olive (i0Y 6/2), moderately to poorly cohesive; Shell ragtne.nts
(25%) - Unconsolidated shell fragmlnts and pieces; Quartz Sand (10%)-
Unconsolidated, grenish gray 5G 6/1- tine io medAnn grained; Phosphate (10%) -

S7/9/008 20 220 nay ( ) - pale olive (IOY 6/2), moderately to poorly colhesive; Shell Fragments
(2Ab) - tInconsoidated shell iragnments and pieces; Quartz Sand (; o)-
Uncornsolidatd, gne-nitsh gray 5G 6/1- fine to medium grained; Phlsp aite (10%) -
fine gained
Clay (55%) - pake olive ( 10Y 6/2), moderately to poorly colesive; ShIli FRagmenis

(25%) - Unconsolidated shell fragments and pieces; Quartz Sand (10%)-
Unconsolndated, greenish gray 50 6/1- fine to medium grained; Phosphate (5-101%)
fine gaicd

Page 2

i78/208 130 140

7/8/20087/8/200l8

7/8/20089

7/8/'200&

i



Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198941-00-9UC
17191.00

7/9/2008 230 24I Clay (65%) p- ale olive (10Y 6/, mnoderately to poorly rlbesive She. Fragments

.7U00
71~r; 

11 

8

7i9/20087/'208

( 7) - 0i15l, a eli : 'EII g m n All taCE1, Qut JlnIJ n;

Uncorsolidced, greenish gry 5.O 61- Bie to medinn grained; Phsphate (5%) -bnen
grrined

250 Clay (70%) -pale olive (I Y 62), moetra-tly to poorly cohesive; Shell Fragmcents
(20% - Unconsolidated shell Yagmrents and pizces; Quartz Sand (C5r
Unconsoeidated greenish gray 5G 6/1- fine to medium gained; Phosphate (5%) - fiie

260 .Clay (90%) -dusky yellow green (5OY 5.2), very to moderately cohesive; Shell
I aginonts (5%) -Unconsolidated shell fi-agments and pieces; Phosphate (5%) - tnte

270 ied

Clay (85%) -dusky yelow green (SGY 5 112) modrately cohcsive; Shell Fra,gmems
l_ --?r-- Unconsolidntlde shell fragmerits and pieces; Phiosphat (5%)- fine grained

270 280
C vay (85%) - dusky yel low grein (5GOY 52), nmoderately cohe.sive; Sh ell Fragments
( O-I 0 ,) Il incotnsoidatd shell fa gmerts and pieces; Phosphate 5io%) - t:fi grarlc

280 290 (lay (80%) - dusk yellow green (JGY 5/2), moderately cohesive; Shell Fragmcns 

300

310

/:9/2008 320

310

320

330

(15%).. Unconsslidted shill fragma :ts and pieces; Phosphate (5%) - fine gained

Clay (80%) - grayish o!ive green (SGY 3/2), modrately cohesive; Shell Fragents ii
i 5%) - Unrconsolidated shell i-a rentals and pieces; Phosphate (5%) - fine grainee

Clay (85%) -grayish olive gre-n (SGY 3;2), moderately cohesiv,:; SIet c Fragmre-nts

(I 0%: - Unconsolidated nell faignents and piees: Ph'lasphat (5 -f1e girarnsd

Clay (85%) -grayish eive green (50Y 3/2) moderately eohcsive; Shell trragcnts
(10%) -1hcoTrsildated shel fragimenls and pieces; P'hosphate (5%) -fine grained

-grayish olive green (SOY 3/2), mroderatey cohesive; Shell Fragnmainl
nsolidated shell fragments and pieces: Phosphkste (5%) - fine grained

Sdusky yellow guei (SO.Y 5,2), moderately bohesive; Shell Fr nenmsa
Esolidated shel frar.ents and pit;ece; Phosphae (5%) - fine grained

Sdtusky ySTlow green (SOY S.1 poo- fito moderte cohesion Quatt Sand!
nsolidated, nmostly franslcent, coxrs t43 fine gialned; Sheli Fagments
:solkhdatel shell hfrimnts arid pieces; lPhosphate (10%)- medium t

Page 3
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

7/10I2008

?110!2008

7/1 0/2008

OKF-106
0198641-009-UC
17191.00

360 370

380 390

7i0!2008 390 400

7/ 0/2008 400 410t

7/10 /2008

7. a

iI 7/102008

7/10/2008

410 420

430 440

440 450

Clay (40%) - dusky yellow grCen (5GY 5/2), poor to modrate cohtesion; She
Fragments (30%) - Unconsolidated shell liaTlents aid pieces; Quarz Sand (25%)-
Unconsolidated, mostly tnatslucent,coarse to fine grained; Phosplate (10%) - fne
grained to 1. mm, sub-rounded to subn -ngular
Clay (40%) - dusky yellow green (5GY 5/2), poor to moderate cohesion Shell
!Frnujr~ ;'ents (3 tie nrtgsulird;attd shl Fae rct ie O)rflnt SAntd iS~-

Unconsolidated, mostly translucentcoarse to fine grained; Phosphate (10%) - tne
ained to 1-[2 mmtr sub-rounded to .ub-a n lar

Shell Fragmnents (45%) - Unconsolidated shell i.agmnents and pieces; Quarlz Sand I
(30%j- Unrconsolidated, mostly ransluc nt,coarse to fine graied;; Phosphate (15 %) 4
fine grain.ed to tI 2 mm, sub-rounded to sub-angeLar: Silty Clay (10%) - dusky yellow
green (5GY 5/2), ve poor cohesioi
Shell Fragments (40%) - Unconolidated shl fragments and pieces; Quartz Sand
(30%)- Unconson!idated, mostly trnslticenlcoarse to Rne grained; ; Phosphate (1.5%)
fine grained to 1-2 mm, sub -roanded to sub-angular; Silty Clay (5%) - dusky yellow

reen (5GY 5/gypoor cohesion _ _ _ _ _ _
Carbonate Sand (40%) - Unonsofidaed, grayish orange pink (5YR ./2), tmedt:um
grain size; Sbeli Fragiments (35%) - 1inconsolidatd she fraglienis and pieces;
Quarlz Sand (15%)- Unconsolidated, miosdy transiuc-nt, medium to fine grained;
Phoshate (10%) - medium to fite grained
Carbonate Sand (40%) - Unconsolidated, grayish orange iink (SYR 72), medtlm
nrain size; Shell Fragmenls (30% ) - Unconsolidated shell fr.gments and pieces;

Quar:z Sand (15%)- Uncensolidaed, mostly rarnlucent, med:iam to fine grained:
Phosphate (10%) - medium to one grained; Silty C'lay (5%) - dusky yellow green

(SGY S/2, very nor to no c :ohesion _

Carbonate Sand (45%) - Unconsolidat, grayish orange pinrk (5YR 7i2), nic tdim

grain sire; Shell Fragments (35%) - t.hiconsolidated shell fiagments and piccs;
Quaviz Sand (15%)- UncIso l-dated, mostly tianslucent, medium to fine graited;
Pho ate (5%) - medium to fine raied i
Carbonae Sand (45%) - Unconsolidated, grayish orange pink (SYR 7/2), medium

grain size; Shell Fragments (35%) - UIcjnisolidated shell fiagments and pieces;
lQuartz San d (l 5% Unconsolidated, rmosly translucent, medium to fine grained
Pioslhate (5%) -medium to fine ga ned __

Sandy Clay (40%) - pale olive (10 Y 62), poor cohesion; Shell Fragmen3t 0%) -
Ifrconsolidated sh-il fragments aid pieces; Carbonate Sand (20%) - Incozso lidated,
grayish orange pink (SYR 7/2), medium to fine grain size; Quartz S~id (5%i)-
Uticolnsolidatcd, aostly trarslucent, rcdiunm o irne graind; PhoFphate (5%) - fine
'grained

Page 4
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIIT NUMBER
JOB NUMBER

7/10/2008

7/ 10:2008

7/11 /200

7/11 /2008

7/14:'2008

OKF-106
0198641 -009-UC
17191.00

460 ISandy Clay (45%) - pale e Wve (lY 6:2), poor cohesion; Shell Fragments (53%) -
Ulncnsolidated shell fragmcnt and pieces; Carbonate Sand (20%) - Unconsolidated,
grayish orange pink (SYR 7/2), nmediumn to fie gra;n size; Qaartz Sand (5%)-
Unconsolidated, iosfly t anslucent,ledium to Ite graied; Phosphate (5%) - fine
gained

40 470 Sandy Clay (55%) - pale olive (10Y 62)1, poor cohesion; Shel lragientts (0) -
tUnconsolidated shell ragments and pieces; Carbonate Sand (15%) - Unconsolidated,

470

grayish orange pink (. Yt 7/), medium to tine gram size; Quartz Sand (5%)-
Unconsolidated, mostly tra slucentGzced ium to tfie grained; Phosphate (5%) - ine
grained
Sandy Clay (SS%) - pale olive (10Y 6/2), poor to moderate caohsion; Shell
Fragments (20%) - Uncon lidated shell fragmemnts ad pieces; Carbonate Sand (15 %)
- Unconsoiidatcd, grayish ora'ge piks (5 YR 7/2), medium to fine grain size; Quarrz
Sand (5%)- Unonsolidated, nmtly trraslucent, medinilm to line grained; Phosphate
5%) - fie granen e

Sandy Clay (.5%) - grayish green (10GY 5/2), modmatelt c teohesie; Shell
Frag cents (10%) - Unconslidated shell fragments and pees; Quartz Sand (10%)t-
j unconsoldrat[cI, Illotsty ItnscinCntmedim;it to :ln gram£ in; .hOSFphte (5%) -lne
grained

500 ,Clav (75%} - grayish gre en (l1OGY 5), moderately cohesive; Limestone (1@;) -
.whirne N) to very pae orange (10 YR !2), moderately to poorly _indurated; sel i

500 510

Fragncnts (5%) - UnVousoidatcd shell fragments and pieces; QIartz Sand (5%)-
Urrncnso!idated, mostly transivernt,rmediumn to fine grained: Phosphate (5%) - fine
grained
Clay (75%) grayish reen (IOGY 5/2), well to moderate cohesion; Limestone (IC%)
- white (N9) to veo pale orange (10 YR /2), rioderatey to poorly indrated; Sci

Fragments (5%) - Unconsoidated shll fragments and pieces, Quartz Sand (5%-

I Ulat'!UslfiUOted, IU sJ"sUIIltr ntitmJSfltlledit l t o lin rinle; h louspjhatl e /J (5)- SlIt

510 520 (Clay (75%) - grayish reen (10G Y 5/2). we' to modrat coheavionl; Limestone (lf0')
- white (N9) to vi pale orang (10 YR 8/2), moderately to poorly indurated; Shell
Fragments (5 ) - _Unconsolidated shell fragments and pieces; Phosphate (.0%) -
medium to fiee graindt

520 5i0 Clay (80%) - dusky yellow green (50 Y 5!2), wen to moderate cohesion; Limestone

(10%) - while (NN9) to very fmle orange (10 YR 8/2), moderatly to poorly induratcd;
Shll Fragmentolls (5%) - Iconsolidated sheil fragm-ntts and pieces; Posphato (5%) -

imedini to tie grainoed

Pace 5

~

~ *
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

S7/15/2003 530

7/1i"2.008

7/1 612008

ii
7/17/2008

7/200 8

7/i7/12008

7/1712008

7/2 t12008

7 biO08

540

OKF-106
0198641-009-UC
17191.00

540 jClay (80%) - dusky yellow geen (SGY 5'2), well to moderate cohesica: Limetone
I!0%) -white (N9) to very pale orange (10 YR_ 8:Lr ) moderatly to poorly inclurate l
Shell Fragments (5%) -Unrconsolidated shell frgwnents and piwces; Phosphate (5%) -
medium to fine rai:ed

550) Clay (0%) -pale olive (10Y 6 2), well to moderate cohesion; Limestone (10%) i
white (N9) to very pile orange (10 YR 8i2). moderately to oorlyv indurated; Shell

560

560i

570

580

590

60S

610

lF agmen's (5%) - Unavooidated shell fragnemia and pieces; Phoslhate (5%) -

mediur to fne grained
Clay (0o%) - pale olive (I9Y 6/2), wefi to moderate cohesion Limestone (0%) -
whla (N91 to very pai orange (I0 YR 8j, moderataly to poorly induratcd; Shell
F ragments (5%) U- 1onrsolidaled shll ftraients and p)ccCS; PiChophae (5%) -
medium t o fine gaied _

Clay (80%) adle olive (l1Y 6/2), we. to zioderfle cohlasio,i Limewe. (10%)
white (N9) to very pale orage (10 YR 8), modernely to poorl'y indwe ial; Shell
Fra:gments (5% IUnconsolidalcd shedi fragment and pieces; Phophae (5%)-
nedi am to fine Pati:ed

580 Clay (80%) - pale oive (10Y 6), well to moderac e cohesion, I testoe (i0%)-
while (N9) to very paioe o n .ge (10 Y.R 8/2), moderately to 1oorty indurated; Shedl
Fra:r:ptmt (5 - UnconsoOidatd shell frytitgcms and pieces; Phospha:te 5 ) -
medium to fine grained

5 0 Clay (75%) - pale live (]0Y 6 2), well 1o moderate coh sion; tieston (10%) -

white (NP) to very pale orange (10 YR 8/2). ert nately to poorly indurated; Sheki
;ragments (5%) IJnconsodiatled sheli fraginteis and pieces; PhosjphaTe (10%)-
i rdiim to fine grained

600 Clay (80%) - pa.e olive (10 2), 2 well to moderate cohesioni Limestone (t0%) -
white (N9) to very pale orange ('.0 YR 812), modera:tey to poor y indurated; Shell
Fragmnent .s (5 1 lnconsolida:ed shel fiagmemn s and pieces; Phospliate (5%) -
meoium to fine gined

610 Clay (60%) -1 tal olive (1Y 62), well to ndera e hosio; iim estote l0%, -
whie (NP) to very pale orange (10 YR "), moderately to poorly indurated; Shell
Fragavit;c s (5%) - Unronsolfdated shell fragments aid pieces; Phosphate (5%) -
itdimtatt fi=e raai _cd.
C E (7~% - nale olive (1 OY 6/. well to 3ne1d te cohcion: irnKetne (20%)

Swhile (N9) to very pal orange (10 YR /2) mo derately to poorly indmrated; Shell

Fragments (5%) - UnconsAtidated sh;ell fragments and piecc,; PIhosphate (5%)-
nedhum to fine grain d

Page 6
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Engineering Exceflence Since 1942

Lithologic Descriptions

South Florida Water Management District
Ls3N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-1 06
0198641-009-UC
17191.00

7/21/2008 j 620

7/22/2008

7/2/2008

630

630 Clay (70%) pate 0t ive (10Y 6/2), welt moderate cohesion; Limestone (20%) -
white (N)) to very pale orange (10 YR 2), mode rately to poorly indurated; Shell
Fragments (5%) - UtEonsclidated she fragments and pieces; Phosphate (54%) -
medium to fine grained

640 *Clay (70%) -pale olive i0Y 6/2), we~ to nmoderate cohesion; Limestone (20%) -
white (N9) to very pale ara ge (I 0 YR 8/2), nmorcrately to poorly i.ndurated; Shell
Fragments (5%) - [aconso:idated shell fragenurts and pieces; Phosphate (5%) -
medium to fine ~trahed

650 *Clay (70%) - pale oive (0Y 6/2), well to moderate cohesion; Limestone (20%) -
Iwhile rO9) to very pale orange (10 YR 8/2), moderatey to poorly induraed; Shell

tragments (5%) - Uliconsolidated shell fragneuts and pieces; Phosphate (5%) -
mn ium to fine grained

Cay (60%) -pale olive (10Y 6v2), well to moderate cohesion; Limestone (3U%) -
white (N) to very pale rang: (10 YR 8/2), moderately to poorly indurated;
Phwosphate (l0%) - medium to fine gained

"CIay (60%) - paic olive (JOY 6/), well to moderate cohesion; Limestone (35 -
white (N9) lovery pale orange (1i) YR 8/2" modetately to poorly induraled
Phosphate (5%) medium to fine graine

*CIay (70%) - pale olive (I0Y 6,), well to moderate coeshion; J.imestoue (25%) -
whto (N9) !o very pae range (10 YR 8/2), moderaely to poorly indurated;

Phosphate (5%) - med um to fine grained

*Limestone (55%) -white (N) to very pale orange (i0 YR 8/2), poorly indurated,
chalky; Clay (30%) - yeowish y (5Y 7/2), w.l Io 'derae cohieion; Phosphata
( 5% - fine grained to3m m  ..

>Limestone (70%) - white (Nt) to very paic orange (10 YR /t2), poorly idtdurated,
cialkv: Clay (20%) -vol.owish _v (5Y ?/2). well to moderate cohesion: ItaaohateI
=(IV,1- fine raicdl tn3mm 

Limestone (70%) - white (1'9) to very pale omrange (10 YR 8/2), poorly indrated,
chalky; Clay (20%) - yellowish gray (SY 7/), well to moderate cohesion; Phosphte

I0%)- iney rairned to3m m

*Im stone - white (N9) to very pale oraige (10 YR 82, puorly indurated, chLy

Page 7

7/23/2008S

7/23/2003

/23/2008

7/23/2008

650

690

660

670

680

690

700
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-106
PERMIT NUMBER 0198641-009-UC
JOB NUMBER 17191.00

760 770

1K 770 780

780 790

*Du drill bit confluration, lii:h«logec samplk callected may not be completely representaive of noted depth interval,

Ift. bs - feet below land surttce
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2t0 l.P C,3 5 F 5.rm .853!ar. W o W , FLto'm c[a NW

August 4, 2008

Dear Interested Parties:

SUSJECT: Weekly Summary Report No5 -- July 28, 2008 through August 3, 2008
South Florida Water Management District, Upper Floridari Aquifer formitor Well
OKF-106 (CtA-MW I)
FDEP UIC Well Constrction Permit Number 019364i1-009-UC

The purpose of this letter is to inform the Florida Department of Elvirronnental Protect ion (Department) of evenls
that transpired during the fifth week of construction on the upper Floridan aquifer monitor wePl identified as OKF-
106 (UFA-lVMW1) and those activities anticipated for the next report period.

T he construction and relaftd activities that transpired daring the filth week related to OKF-106 (UFA-MW1) are
summarized below:

SReamed the bottom 30 feet of the nominal 12-inch diameter borehole to a depth of 720 feet bls via the mud
rotary method.

O Inst-alled the 10-inch diameter Certa-lok PVC well casing to 717 feet bls-
* Cemented the 10-inch diameter Certa-ok PVC well casing to surface in three stages.
* Set up for reverse air drilling
* No drilling or testing activities were conducted on Saturday Augist 2

"a or Sunday August 3"

'Work scheduled for the next repoXt period:

The Contractor will continue to set up fbr re-verse air drilling. Thti will include trenching and piping a formation
water discha.ge line from the well head to the on site retention pond. The Contractor will th dill ll out the cement
pug located a the bottom of the 10-inch diameter Certa-lok PVC well casing to 720 ft bls Via ieverse air driling.
Close attention to the drill cuttirngs will then be taken,. as the nominal 8-inch borehole is further advanced, to select a
competent rock interval to obtain the ill diameter core which is cunendtly proposed at 730 to 740 ft bls. Once tha
fil diameter core is retrieved, hi n ominal 8 inc1h borehole will be advanced to the lotal we1i depth ofapproximrtely
770 ft bls. TO achieve the desired artesian flow of 150 to 200 gpm, borehole advancement to a maximum depth of
800 ft bls may be required.

If you have any questions or cerrrcos based or the information provided above, please contact the undersigned at
561.64-33 75.

Sineerelv:

Michael W. Berich., 1 .

Senior ifydr og=ologist

Enclosures: Engineer's Daily Field Reports
L thnlogic Descripions
Deviation. Survey Dta
Casing Runt Suttmmary



DistributIon to Intrested Parties - Weekly Surtmary Report No, 5

Mark Silvermar FDEPWPB
Joseph May, FDEP/WPD
George Heuir, FDEP/TLH
Blb Verrastro. SFWMD!WPB
File

Distribtion:



W 3A S.W Corpori Parkway
-Palm City, Florida 34990

(561) 286-386

Egirtee ring Excellence Since 11942 FAX5 2a6'3S2S

DAILY REPORT OF CONSTRUCTION

Nmrject Eumr: rojct Name. Client: 'Date Day of Contractor:
17191.00 163A ISFWMD 7/29108 Week: Applied Drilling

Tuesday Engineeringr. DE
t Well Name. FDEP Permit #: Starting Depthi Ending Depth: I Bit Size: eatheri: A
OKF-106 019864t-009-UC N/A NIA NA Sunny and Warm

PRIMARY ACTIVITY: Set PVC Casing and First Lift of Cementing
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

915 Samts Eaglisb oo site ADE onsite arnd tripping drill pipe out of hoie at tinme of anival. Circulated on bottom for
one hour last night tad one hour this morning.

0949 ,owering frst sectio of PVC down hole. See casing sum maiy report for details of PVC casing run.

0951 Slip plate sligitly too smal. ADF te enlarge slip plate slightly.

10:1 ! Slip otatecorrected, casing rt resumed

1057 J Acvites temporarily halted for minor rig, maintenance,

1109 Casing run cotntiued,

A:aching header tfriage ADE used th(e one fot section they cut ff bottom PVC. section and glued flange on it so
the header flange could he attached to casing the same way each casing section is connete-d.

1245 Casing set witl approximately three fet of stick. up :o casing seating depth is approxinmaely 611 feet bls. Sharmus
F g1ih t off se

1345 Sharmus English on site. ADE tripping down hole with two inch high pressure cement tiubing for first cement lilt.

1415 jADE I ixiA g approxinmaIely 425 gallons (2ds') of bento l:e shir to mix with neat cement (4 6% by wt igt noI
voltme}.

1507 Ceinit lubing set at 693 feet is. Begin circulating drilling fluids.

1515 Cenmex readymix ceent tiack On sile vith 8 yds n a.ea cement.

1520 Pumping Bentonite sturry mix directly into barni- of cement truck to mix witla neat cement.

1525 Filllig 500 galon tank with water to be used duriag flush. T'asfcrring drilling fluids from cictulation tank intl
another roll-oe tan to allow for displced fluids during cementing operatiors.

1536 Pre-flush with 200 gallons ofwiatr and beag puping p cement.

1540 Cement density at 12.5 ibs/gal,
1543 Pressure at wei: head is 8 psi. _

.546 Cement density at 13,8 lbs/gal

1548 lesmrt at well i1'9 psi

{ 1544 Finished purping cemenrrt, densi y at 14.0 lbs'gal 180 gallons ofwaterused as diplacemernt_

S 547 Firished displacement, closing valve on wel head, prexe lat 52 psi,

1605 ADE cleaning up. ADE to come back to site in approx four hours to release prvs~re and circulate on top ofplug.



1615 Shamnus EbglisR offsite.

Recorded By Shamus English Date: 73 1/i08



Engineering Excellence Sin ce 1942

3550 &.W Carpoc-a PRrkwav
Pafm City Florida 34"}O

(561) 28M3883
FAX (!E1 23-3a25

DAILY REPORT OF CONSTRUCTION

iProject Number: Project Name: JCent: Date: Day of Contractor:
1719 00 L3A SFWMD 7/3008 Week: Applied Driling

I Wednesday Vngineerirp (

Well Name: FDEP Permit #: Starting Depth: Ending Deth: Bit Size: T Weather:
OKF-106 019864 009-UC N/A N/A N/A Sunny and Warm

PRIMARY ACTIVITY: Second Lift of Cementing
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

124 Shams Engflish on site. ADE on site at time of arrival and setting for cerrenting activities. Hard tagged at 463 f
bits Ftrana first lift.

1300 Cenex ready-mix cEarnt tnick on site with "yds' of reat cement.

1310 Pomping bet,:lite int into hauNt ofcemer t -rack.

13 9 i Cortentced pumping second ift. Trcmamie tubing set at 442 1t bls. Cement density is ] 3.5 lbsigal.

1327 Cement dcnsity is 13.2 fbsgal.
1333 Cement pumping temporarily hated to remove four sections of tubiuig. Cement tubing now st at 358 ft Lls.

1350 Cement desity is 13.3 IbL.aL

1402 Cetment density is 13.1 T14.a1.

1410 Firzi:sed pumping aetord filt. Approx. y'd of cement that came out of ready-mix truck already harder=ed and
I tred before bein p:umped down hole was discardt:, ADE cle ning up :re pol Ling ar mmipe p a at itoe. "

1415 , Chase land surface on site to tike away some of the spent drilling fluids.

1445 I Shamus English& off site.

- L------- --------------------------- ,--. -

4 ^~ - - _ _ _-

.~1

__._.. ___.I
I _______ ___________

I'_ _

I... _ -~

----- -------- --------- --- ----

____~~ ~___1
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Engineering Exceflence Since 1942

3550 SW Coisorate pcPar ay
Palim Cpi. Floida 4990

(561s) 2s&33S
FAX (561) 5 6-325

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name: Cient: Date: Day o6 f
17191.00 L63A SFWMD 7/31/08 i Week:

___ _ _ _ _ 'Thursday
KWell Name: FDEP Permit #: Starting Depth : Ending Depth: Bit Size:
i OKF-106 0198641-009-UC N/A I N/A' NI/A

Contractor:
Applied Dril!ing
Enqieering ADE)
SWeather:

1 Sunny and Warm

PRIMARY ACTIVITY: Third Lift of Cementing
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

Shamus English on site. ADE on site at time ofarrival. AD bas begun digging trench and !aying pipe for
1230 discharge to tetention pond during irevese air driling. Hard tagged at 128 ft bls tom second lift. 1%-inch tremmnie

tubing set at 126 fi bls,

1245 j Cemex ready-mix cement truck on site with $yds of neat ceament.

1250 Pumping approx. 425 gallons of bentonit mix into barrei to ceme nt truck

1301 Commencea pumping third lift

1305 -CeiEunt densty is 12.0 lbs/gaL .. ..

1310 n Co den sity is i 5 Ib !gal.
131 Cementidensityis 13.1 bdgal.

1i31 6 Cemen rutas at sutrface, p;npiag talred.

1320 Per driver of cement truck there is approx 4yds3 of cement stili in barre of tick. ADE fl~whing htses and ce ning

1327 [ADE pnt!lingrs emmielpipe ou t of hole.

1331 C ,,mex coment 1rck off sie, emptied 4yds of neat cement on ground just n1i1oh of rig.

1340 Cotnfirmed 6 sections of I%-inch t' rnie tubing remnoveC from hole.

S345 Shamus fnglish of site.

-_____ ----
I - _ _

I .

-- -''1''- ~ II

.2
K _
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKFt 06
0198641-009-UC
17191,00

Depth (ft. bis)
firotm To

Observer's Description

Quoari Sand - nctnsolidated, dark yellowish brown (IOYR 4:2) - fine to mediam I

i 7 i -2

-L

30 40

40 50

50 60

so

graied nc d sorted; 20% ,oity
Quartz Sand Un: onsoidated, grayish oratnge ( I0YR 74)- ine tonrediu grained;
moderately sorted: 20% torosity
Quart. Sand - Urncormsoidated, grayish ormge (10YR 7/4)- fine to omediumn graind;
moderart& sorted; 20% potrosity
Shell Fragments (50%)- Uancontsolidatcd she fragments and pieces; Quartz Sand
(40%).o- Unconsaidated, grayish orange (IOYR 7/)- tine to mediutn grained;
Phosphate (5-1 0%V approx. I rmm, sub roundd to sub-angugar
Shell Fragments (65%) - Unconolidated shelI fragments and pieces; Quart Srrn!
(25%)- Uncon d idated, grayish orange (10 YR 7/4)- fi-ne to medhu gained;
Phosphate (-10% - approx. 1 mram , sub-rounded to sub-angular
Shell Fragments f65%) - Unconsolidated slhell fratgmens and pices; Quartz Sand
(25%)U- Uconsolidatd, greayish oraoge ( 0YR 7i4)- .ae to medium grained;
Phosphate (5-10%) - approx I nm, sub-ronded to sub-.s ular

79 Shell Fragments (65%) - Umacsoiidated shell fragnmeats an: pieces; Qnartz Sand
(25%) Utncouso iidated, dark yeTowish brown (t1YR 4 ); PITmspb ate (5- 0%)
approx. 1 :nt . subtrounded to sub-angular

0 Shell Fragment s (65%) - Unconsolidated she!t fratgments and pieces; Quartz Sund
{20')- Unconsolidated, light gray (7)- fine to mediturm gained; Phosphate (10-15% i) -

app _ rox. 1-2 nam, ub-ro:tnded to sub-anutar
90 Shell Fragmnents (7f1}%) Unconsoli dia.ted dll fagonen-rts and piece, Quartz Sand

(25.%)- Unconsolidated, iig-t gray 7). fie to medium grained; Pihosp.hate (5%) -
PApprox. 2 rm, sub-rm:nded to sub-an gular

:00 Shell Fragments (70%) - :nconsolidated sAiie fragmeni anld pieces: Quartz Sand
t(5%)- Unconsolidated, giit gray (7)- fine to medium grained; Phsphate (5%) -
approx. 1-2 ra , sub-rouaded to j b-aTgi;ar: gCemn t piece, evident in samoe

110 Shbet Fragments (70%,) - nconsoX.ated shell rfagments and pieces; Quartz Sand
(25%)- Unconsolidated, light gray (7)- ine to mein:m graincd; Phospiate (5%) - fine
grained to approx. 1-2 inn , sub-rounded to sub-earg lar; Cement pieces Gvidenie in
samanle

120 , Sbli Fragmrents(60%) - Unconsoi dated shell fragments and pieces; Quartz Sand

(5 ;) °e greined to a)prox. I f r s b2munded to su b-;an Pglnr
(5% in* p.:tijed to approx.. Iint, ub- w cd ed to sub-a r

Page 1

Date

7/1 2008

17/1/2008 I0

711200x 1 20)

7I12008

7,l /2008

7/1 /2008

7/1:2008

I 7/t2008

7/1/2008

77/:2008

7/7/2008
"7t

7/8/2 C08 It20 130 Shel Fragments (60%i - n: con" lnsidat. s.cil f:ragments antd pieces; Quartz Sxad
(25%)- Unconsolidated, light gray (7)- fine to mediucm grained; Sit (10%); PIhospttme
0"5%) - fine gained to approx. I n , sub-rouned to stb-anulm

7i112008 
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

Depth (ft. bis)
17m1

140 150

160

170

79.2008

*7/O/9fli) 1 00 20O

210 220

7/9, t08 220

1l

Observer's Description

Shell Fragments (60%) - Unconsolidated she:l ftagrneuts and pieces; Quartz Sand
(2 5 )- Uncon solida ted: 1igh$t gray (7)- fine to nmediun grained; Silt (10%); Phosphate
;5%) - fine gruaedo apprx. 1 runm, sub-rounded to s s-angular

Shell Fragments (00%) U n:uarr.soiidated shell fragmnents and pieces Quartz Sand
(20%) -Unconsolidated, liht gray (7)- fine to mediun gained; Silt (10%); Phosphate
(10%) - fine grained
Shell Fragments (55%) -Uncosolidated shell fi'agmenms and pieces; Qtalzt. Satud
(25%- Unconsolidated, .ght gray (7)- fine to medium graisd; Sift (10:); Phosphate
( IC%) - fine grailcd
Shell Fragments (55%) - Uacronsidatcd Jhell fiaugments and pieces; Qrranz Sand
(25%- Unconsoluidated, light g ray (7- fine to medium grained; Siltl1 0%); Phphate
(if%) - fime gaired
Shell iFragmets (40%) - U ,cot sohdated shell fagments and pieces; Clay (30%)
pale olive (tiY 62) moderately t o 1 ~f01::y cohesive; Quartz Sand (20?.
lrocornsolidated light gray ('1 - tine to mdiuam grained; Phosphate (10%) - fine

grained
Clay 50'%) - (ie olive (10Y 6/2). noxer ca v to ' ooarlv cohesive; Shell Fr.m rents
(25%) - Uncosolidated shell fiagmier.n and pieces; Quartz Sand (15%> -

Unconsolidated, :greeish gray 5.G t1 fir to medi::m grained; Phosphrte (10%; -
fne grnined
Clay (50%) - pale ive (10 62), modkately to poorly cohesive; Shell Fragmen ts
(25%) - Unc-tsoidart s rheL fingmcnts and pie(s; Quartz Sand (15%)-
Unconsolidated, g.tc ermsh g: ti 6!)- fine to medirm grained; Phosphate (10%) -
finc grained
Clay (55%) -pale olrve(I 'Y 62) moderately to poorly wohesive; Shell Fragments

(25%) - Uncolsolidated shell fIagmeots and picces; Quartz Sand (10%).-
Incorsoidated, gr :ti sh gray 5 1- it fine to medium graired; Phosphate (10%)

i i-- d

tne gi ranetU

tlay (5u70) - pate oAmv e ( _a s J, moderately to poorly cohesive; Se. feragments
( t25 ) -Unconsolidad shell 1t'.r=esTis and pieces; Quartz Sand (151)-
Uncousolidated, greenish grgay 5G s' I- fine to medium graiied: Phosphate (!0%) -

rl££3di5!:ll'c- _ __fine .gain:ed
Clay (55%) - nle olive (i Y 62) , nrder. tely to poorly cohesive; Shell Fragments
(2%': - Uccnssolidated shel fiaes entsatd pieces: Quartz Sand (10%)-

.acoQS!idated, greenish gray 5G 6i1 f-iae to medium grained; Phospte (5-1 0%) -
mne rained

Page 2
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Engineering Excel/ence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641 -009-UC
171900

Depth (ft. b)ls)
From To

240 250

250 260

260

Observer's Description 711pp
Clay (65%) -palveolive i 0Y 6/2), moderately to poorly cohesive; Shell Fragments
(20%) -Urconsolidated shell .ragmcnts and pieces; Quarrt Sand ([0%b)
Unconsolidated, greenish gray 50 6/1- fine to medium grained; Phosphate (5%) - fine
grained
Cly (70%) - pale olive (10Y 6/2), ,moderately to poorly cohesive; Shell Fragments

(20%) - Unconsoldated shell fragments and pieces; Quartz Sand (5%)-
Unconsoiidated, greenish gray 5G 6/1- ine o medium grained; Phosphate (5%) - fin

Ch-ay (90%) - dusky yellow grc n (SOY 5/2), very to moderately cohesive; Shell
Fragrnents (5%) - UnconsolidaJIed siall fragmts anu pieccsp ; r nhsh ate ( ) - lne
grained

Clay (85%) -dusky yedloh green (5GY 5/2), moderately cohesive; S.qll Fimgments
(0 -15%) U- Unco solidated she,' fragments and pieces; Phoshate (5%) - fine grained

Clay (85%) - dsky yellow green (5GY 5/2). moderately cahesive; Shell Fragments
(10-159%) Unconsolidated shel fragments and pieces; Phosephat (5%) fin grained

7/9/2008

'200

320

330 340

lIay (Vy O) U ,Y yVou11rJ a Wn4l "4 1 aSi, 1itusetat5 UIA hIrZe, onCe IalnliTm-mi (5%) - Unconsolidated shell fragments and pieces; Phosphate (5%) - fine grained
10 Clay (80%) dusky yellow green (:50Y 5/2) moderatey coiesive; Shell i'rgments

(15%) Unconsolidated shell fragments and .pi c; phosate (5%) fite gined
IflaiI~fNQ/X .Ir-e ,h . , Rll~ '.'~f AX'7 If3 PI ~r~l~l~r &r'. %c~-- CniJ lallrrrnt

5 O ftFJ . 11:915 - }L J Ly Jt £} 5tWi t ahly U ,:stHL0 14 0 1 1 ftclEgIsL 3

(15%) - Unconolidated shel I ragmemnts and pieces; Phosphate (5%) - fie grained

C lay (85%) - grayish o ive green (5GY 3.2), nioder ely cohesive; Shell Fragments

%. I i -s unco iteL s.hell. fr agments andil ces; Phosht e (5% fine grained

30" IClay (85%) - grayish olive green (5iY 3/2)., moderatcly cohesive; Shell Fragmunts
( %) - Unconsolidaled shell fragmuits andx pieces; Phosphate (5%) - fine grained

C: ay 85%) - grayish olive green (5GY 3/2), moderately cohesive; Shell Fra'gmnis
( 0%) Lnncosolidat d shel1 fragnts and pieces; Phosphate (5%) - ie rained

Clay (70%) - dusky yeliow green (5GY 5/2), moderately cohesive; ShelII Fragments
(25%) - Unconsolidaed shell tragments and pieces Phosphate (5%) - uine grained

Page 3

Date
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7/9/2008

719 0a-_

7/92008

7/9/2008

7/9/2008
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

Date

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

OKF-106
0198641-009-UC
17191.00

Depth (ft. bis)
From To
350 360

360 370

370 380

380 390

390 400

400 410

410 420

420 430

440

Observer's Description

'Clay (45%) - dusky yellow green (5GY 5/2), poor to moderate cohesion; Quartz San
(25%)- Unconsolidated, mostly translucent,coarse to fine grained; Shell Fragments
(20%) -Unconsolidated shell fragments and pieces; Phosphate (10%) -medium to
fine grained
Clay (40%) - dusky yellow green (5GY 5/2), poor to moderate cohesion; Shell
Fragments (30%) -Unconsolidated shell fragments and pieces; Quartz Sand (25%)-
Unconsolidated, mostly translucent,coarse to fine grained; Phosphate (10%) - fine

grained to 1 mm, sub-rounded to sub-angular
Clay (40%) -dusky yellow green (5GY 5/2), poor to moderate cohesion; Shell
Fragments (30%) - Unconsolidated shell fragments and pieces; Quartz Sand (25%)-
Unconsolidated, mostly translucent,coarse to fine grained; Phosphate (10%) - fine
grained to 1-2 mm, sub-rounded to sub-angular
Shell Fragments (45%) - Unconsolidated shell fragments and pieces; Quartz Sand
(30%)- Unconsolidated, mostly translucent,coarse to line grained; ; Phosphate (15%)
fine grained to 1-2 mim, sub-rounded to sub-angular; Silty Clay (10%) - dusky yellow

green (5GY 5/2), very poor cohesion
Shell Fragments (40%) - Unconsolidated shell fragments and pieces; Quartz Sand
(30%)- Unconsolidated, mostly translucent,coarse to fine grained; ; Phosphate (15%)
fine grained to 1-2 mm, sub-rounded to sub-angular; Silty Clay (15%) - dusky yellow
green (5GY 5/2), very poor cohesion
Carbonate Sand (40%) - Unconsolidated, grayish orange pink (5Y1R 7/2), medium
grain size; Shell Fragments (35%) - Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- Unconsolidated, mostly translucent, medium to fine grained;
Phosphate (10%) - medium to fine grained
Carbonate Sand (40%) - Unconsolidated, grayish orange pink (5YR 7/2), medium
grain size; Shell Fragments (30%) -Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- Unconsolidated, mostly translucent, medium to fine grained;
Phosphate (10%) - medium to fine grained; Silty Clay (5%) - dusky yellow green
(5GY 5/2), very poor to no cohesion
Carbonate Sand (45%) - Unconsolidated, grayish orange pink (5YR 7/2), medium
grain size; Shell Fragments (35%) - Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- tUnconsolidated, mostly translucent, medium to fine grained;
Phosphate (5%) - medium to fine grained
Carbonate Sand (45%) - Unconsolidated, grayish orange pink (5YR 7/2), medium
grain size; Shell Fragments (35%) - Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- Unconsolidated, mostly translucent, medium to fine grained;
Phosphate (5%) - medium to fine grained

Page 4
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Engineering Excellence Since "1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-06
0198641-009-UC
1719100

Depth (ft. bts)
From To

7/10/200 450 460

7/10,,008 460 470

7l1/10"I0T0 h

7tt 1/200

7/11/2008
7/1 1.0008

719 2008

480 490

490 500

500 510

Observerk Description

Sandy Clay (40%- paie olive (10Y : 2) poor coh s on; Shei1 Fragme.ta (30%) o
Unconsolidated .Qhe1l fragments and pieces; Carbonate Sand (20%) - Unconsolidated,
grayish orange pink (5YR 7/2), mediun to fine grain size; Quarts Satd (5%)-
Unconsolidated, mosty transnceatimediu to fine grained; Phosphate (5%) - fie
gained
Sandy Clay (45%) - pa le olive (ClOY e... poor cohesion; Sheil FragrcexLs (25%)-

tUnconsolidated shell fiagmentI and pieces; Carbo te Sand (20%) -Uinconvoldated,
grayish orange pink . YR 7/2), mrtdium to finee ain suze; Quartz .Md (5%1-
Unconsolidated, mostly trasluce tmedium to in e graiicd; Phosphare (5%) - fine
grained
Sandy Clay (55%) - pale olive (10iY 6i), poor cohesion; Sh-l Fragments (20% -
Unconsoidated shell I agments and pieces; Carbonate Sand (15%) - Unconsolidated,

Unconso idated. mostly transllceatedium to fine grained; Phosphate (5%) a fine
rairr. <

Sandy Clay (55%) x- e otive (10Y 6/), poor to moderate cohesion; Siell
Fragments (20%4) - Inconsolidated shell fragmerts and pieces; Carbonate Sand (15"%o)
- Unconsolidated, gra yish orange pink (5YR 7/2), tmedium to fine grain si; Quartz
Sand (5%)- L nconsolidated, rmnsily transluce~t.mtdiorn to fine ainsed: Phosphate
t(5%) - fine grained
Sandy Clay (75%) - gmyish green (10GY 5/2), moderately eolcsive; Shell
l raegmcts (10% - IInconir. idated sl hi frsaginenrs and pie~es; Quartz Sand (1O0%-
unconsolidated, mostly trarslerict,rnediut to fine grained; Phosphate (5%) - fine
grained

Clay (75%) - ray ish green (10GY 5/2), mn1erately cohesive; Lisnesine (10"%).
white (N9) to very pale otat ge (10 YR 8/2), moderately to pforly indurated, Shell
Fmagments (5%) - LUnconsolidated shell fragnments and pieces; Quartz Sand (5%)-
Ullcomolidated, mostiy trarsifnccandediin to fine grained; Phosphate (5%} - fine
mrained_ _

Clay (75%) - rayish green (l'GY 52), well to rnod rate cohesio:t; Itimestone O 1%)
- white (N9) to very pate owa~rge (t0 YR 8/2), moderately to poorly indurated,t; Shei
Fragments (5%) - incomolidated shel fragments and piets; Quartz Sand (5%)-
Ulnconso!idated, mostly translhcent,medium to fire g rai.nd; Phosphate (5%) - fine
eined
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF- 106
0198641-009-U C
17191.00

t ft. bb) Observer's Description

520 Clay (75%) grayish green (10GY 5/2), well to moderate cohesion; Linmestone (10%)
- white (N9) to very pa orange (10 YR 82), moderately to poorly indurated; Shei

*nn cm dIV

550 560

560 570

570 580

580 590

Fragments (5%) - Unconsolidated shell frgments and pieces; Phosphate (10l ) -
medium to fine gained
Clay (80%) -dusky yellow green (5GY 5/2), well to moderate cohesion; Limestone
(10%) - white (N9) to very pale orange (10 YR &2), mnoderately to poorly indurated;
Shell Fragmelts (5%) -Unconsolidated shell ftagments and pieces; Phosphate (5%) -
medilum to fine grain ed
Cay (80%) - dusky yellow green (5GY 5/2), well to moderate cohesion; Limestone
(t10 ) - white (N9) to very pale rae or (1 0 YR 8/), moderately to poorly indsrated;
Shell Fragmen's (5%) - Unconsotidated sll e firagme>ns nd pieces; Phosphate (5%) -
medium to fine gained
Clay (80%) - pale olive (I0Y 6/2), well to moderate cohesion; Limesriote (10%)
white (N9) ~ very paie orange (10 YR 8/2), mroderately to poorly indurated; Shell
Fragments 5% ) - Unconsolidated shel fI agne nt and pieces; I hosphate (5%) -
medium to fine grained

Clay ( <0%} -pale olye (10Y 6/2), wel tYmoderte i1oThsiow Limestone (10%)
white (N9) to veiy pale orange (i0 YR 8/2), moderately to poorly indurated; She]i
Frag ents (5%)-- Unconsolidated shell ra~oents anzd pieces; Pwhoshat (5%) -
medium to flue grained
Clay (80%) - pale olive (10Y 6/2). well tw mnoderata cohesion; I ,mestone (10%)-
white (N9) to very pale orange (10 YR 8/2). moderately to poor y indurated; Shell
Fragments (5%) - Unconsolidated shell fiagments and pieces; Phosphate (5%) -
mendium to fine grained

Clay (80%) pale olive (WY 6/2), well to moderate cohesion; Iimestone (tIl()-
white (N9) to very pale o ange (10 YR 8/2), moderately to poorly indurated; Shell
Fragments (5%) - Unconsolidaced shell fagnments and pieces; lPhophate (5%) -
_nmedium to fine grained
Clay (75%) - pale olive (IOY 6&), well to moderate cohesion; Limestone (10%) -
wl ie (N9) to very pale orange (10 YR 8/2), moderately to poorly indoraled; Shell
Fragments (5%) -Unconsolidated shell f agmuents and pieces; Phosphate (Ix0%)
medium to fine grained
Clay (80%) - pale olive (0Y 6/2), wel- to moderate cohesion; Li estone (10%) -
white (NP) to very palte orange (10 YR 832), moderately to poorly indurated; Sh1 ii
iFramennts (5%) - Unrconsolidated shell fragment and pieces, Phosphate (5%)-
medium to fine rained
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-I 06
0198641 009-U C
17191.00

U- I

Dte

?/21 /2008

7/21/ 2008

S7/22/2008

Depth (ft.
From
600

bbs)
Obserer's Description

610 Clay (60%) - pale olive (10Y 6/2), well to moderate cohesion; Limestone (30%) -
white (N9) to very pase orange (10 YR 8/2) moderately to poory indurated; Shell
Fragrncnts (5%) (th . consolidated shell frag ents and pieces; Plsphate (5%) -
medium to Ime trained

620 Clay (70%). pale olive (OY 6/2), well to moderate cohesion; Limestoane (20%) -
white (N9) to very pale orange (10 YR 82), moderately to poorly indurated; Shell
Fragmeant (5%) - Ufconsoiidaied shell fragments and pieces; Ph. -tate (5%) -

[medium to tfee grained

630 'Clay (70%) - pale Dlive (10Y 6/2), well to modenate cohesion: Limestone (20%) -
white (NP9) to very pale orange (li) YR 8.2), moderately o poortly induarated, ShehII
Fragments (5%) -Unconsoitdated shelI fratgents and pieces; thosphate (5%) -
medium to fine groaied

6% 6401; *Clay (709%) - pale alive (I0Y 62), we to roderante coaesion; Limestone(? -
wite (N}) to very pale orange till 1l R.' oderatdy to poorly rndr tate; ell
Fragments (5%) Unonsolidatd shell fragmens end pieces; Phosphate (5% -
meditmI to Fine rained

7/222008 640 65 "Cay (70%) - pale oiiive (I Y 6/2), wel to merdet cohesio; 'i ine.ne (20%) -
white (N9) to very pale orange (10 YR 8i2). moderately to poorly indurated, Shell

Fragments (5%) - Unconsolidoted shell fag:nents and pieces; Phosphate (5%) -
medium to fine graineo,

7723'2008 650 660 *Clay (60%) - pale olive (10Y 62), well to mode--rate chesion; L:mestone (S30%1 -
witi (N9) to very pale orange (10 YR 8/2), moderately to poorly induraaed;

zPho hate (10%) - mnediunm tfo fine Lig:.ied

7/23/2008 660 60 Clay (60%)- pale olive (IY 6/2), we!l to moderate colesion; Limestone (5%) -
white (N9) to very pale orange (C YR 812), moderlely to poorly indurated;
P ,hoSpae ( 5%) - medium to fin grain ed

/?23/2008 670 680 *Clay (70%) - pae aolive (10Y " 2), well to m oderate co lesion: Litcstene (25%)
white (N9) to vely pale orage (10 YR 82), moder:ately to poorly indurated;
Phosha7ate ( ) T:-medium to tine grained "._

7/23/2008 680 690 i*Limestane (55) )- white (N9) to very pale crarge (10 YR 82), poorly indurated,
chalky; Clay (3C c) - yellowis;h gray (5Y 7,2), well to 1neuda.te cohesion; Pt osphtte

S1. 5%) - fine nrained to3mm
690 700 k Limestone (70) - white (N9) to very pale orange (10 YR 8/2), poorly inducrated

ichal.; Clay (20%) -yellowish gray _SY 7/2), well to moderate cohesion: Phosphate

(10'%) - ir: pm :al tom1:ina
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-106
PERMIT NUMBER 0198641-009-UC
JOB NUMBER 17191.00

Depth (ft his)Date Depth (ft Observer's Description
from To

7.23/2008 700 710 4Limestone (70%) - white (N9) to very pale orange (10 YR 82), poorly induxtuted,
chalky Clay (20%) - yellowish gray (SY 7/2), well to minodrate cohesion; Phosphate

X10%) - fine grained to3mm
7/23/2008 710 720 *Limestone - white (N9) toey pale orage (0 YR 8/2). poorly indurted, chalky.

?20 730
730 740

740 750
750 760

760 770 -

780 790

*Duc to dril ~it econ guration, ithoogic samp le col lecid may not be completely represenativ of noted depth interv l

T bis feet below larnd surface

Page 8



Engineering Excefllence Since 1942

South Florida Water Management District
L63N - Okeechobee County

Deviation Survey

Well Number
Permit Number

Job Number

OKF-106

0198841-009-U4
17191.00

Deviati on from Vertical
(Degrees)

60

120

240

300

0.0

1'_.
--

1,0

360

420

480

540

600

660

720

780

I

i

I

-'

Depth DeviationDate

7/8/2008 60 0 1

718/2008 120 0,2

7i8/2008 180 0-2

7/912008 240 0.4

7/9/2008 300 0.5

7110/2008 360 0.3

7/10/2008 420 1 0.2

7/10 i2008 480 0,5

7051/2008 540 1.0

7/16/2008 560 0.9

711712008 580 1.4

7/17120038 00 1.7

7121/2008 630 1.0

722!20012 650 .

7/2312008 670 1.3

7123/2008 6900 1.C

7123/2008 j 710 1.4

OKF-106 Deviation Sursey,xAs

Deviation Survey

I--- Deviation Survey
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Engtnenng xccence Since 1942 Csn u mr

South Foria Water Manaement Districl
LG3N Site -Okeeclcbee County
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August 1 . 2008

Dear Itterested Parties:

SUBJECT: Weekly Snummary Report No6 - August 3, 2008 through August l0, 2008
South Florida Water Manageiment District, Upper Floridate Aquifer Monitr Well
OKF-106 (LFA -MW1)
FDM P Ule Well Constructon Permit Number 0193641-0 09-.10

The puqrpa ofthis letter is to iuform the Florida Department of Environmeuta Protection (Dlpaltmert) of everts
that tanspired darring the sixth week of construction on the upper Fiorid&a aqu!fer monitor well identified as OKF-
106 (UFA-.MWI) and those activities anticipated for the next report period.

The construction and related activitics tht trarspred during the sixth week roeted to OKF-106 (UFA-MWI) arc
summarized below;

* Continued to set up for revese air drifling
* Driled out the cement plig located at the lottom of the 10-inch diarneter Certa-ok PVC well casing to 720

.f bts via reverse air drilling
* Advanced the nominal g--inch borehole from 720 ft bs to the proposed depth of 730 t bis in preparation tnr

coar g activites.
* No driuin1 or trEting activities were conducted on Friday Aagust 8g', Saturday August 90 or Stmday

August 10 .

Work scheduied fr the next report e :

Obtain the lull diameter core from 730 to 40 ft bIs with at least 50% reco ery, Once the ful, diameter core is
retrieved, the nominal 8-inch borhole will be adv anced to the tota. wei depth of a proxiistey 770 ft hIs. To
achieve the desied at-tes4m flew of iO to 200 pm, bormole advanement to a tnaximur depth or800 ft blhs may
be required. 1 lpon re'ch.ing tle total depth, the we'' be will be conditioaed and geophysica. ogging will be
performed.

if you have any qtiestions or coancers bawd on :nie infmrmi:on provided above please contact tl. uo: :dersigned at
26:-68.4 2371

inccruly;
56 ~ ~ ~ -I .'-g..37g

?Michazl W. Bennce PG.
emior lidrogeoiogist

Enclosures: Enginecr's Dat y Field Reports
Lithologis Descriptions
Casing Run Surmmarv



Distribution to interesed Parties - Wekly Summairy Report No. 6

Mark Silvcnran FD.P!WPB
Jseph May, FDEP/WPB
Gorge Heiter, FDEPfTI.H
lob- Verrastro, SFPWMD/WPB

Pile

Distribution;



Engineering Excellence Since 1942

3&0 S,W. Corporle Farkwny
1rm Ciy, Fiorida 5490

(561) 286-383
FAX '161) 286-3925

DAILY REPORT OF CONSTRUCTION

Proect NumberI Project Name: Client: Date: .Day of
17191.00 L63A iSFWMD 8/7108 Week:

SJ Thursday

Well Name: FDEP Permit #: Starting Depth: Ending Dep h: Bit Size.
OKF-106 0198641-009UC 720' 730' 8

Contractor
Appled Drilling
Engineering (ADI
W eathe r:
Sunny and Warm

PRIMARY ACTIVITY: Advance Borehole to 730 ft bls
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

i Shamus EIglish on site. ADE on site and developing dcbris 6from a hole at bottom of PVC Casing. Kely down at
T721.5 t bs,

1000 Developing debris from a at hole at bottom of PVC casing.

1055 ADE performing rig repa r, welding bracket on Kelly hose -

I J30 Begin drilling and advaucing borehole

I150 Depth at 730 A bs. imeso e appears to be hard enoug5 to core at this interval. Notifie Michacil ln net. Agreed
_to core i;nerval depth fo 730 - 740 ft bi.

-_ -. - 2;

i --- - - 1 --

-
. -. .. [ .

3-- -~- r-

Recorded By: Shaus English DatC: 8/8/os

i



Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-IUC
17191,00

Date

711/2008

7/1 2008

7/1 /200o

7/1/2008

7/f1/2Og

7/1/2008

7wI 008

7/1/2008

Deplth (ft., is)
From To

40

40

50

60 70

70 80

7/1/0% 80

7/7/2008

7/2,008 I00

100

120

130

Observer's Description

Qu;rtz Saud - Ull wsolidatI, dark yeiownish brown (1 i)YR 4/2) - fine to rediUn.
grained; mrtcrately sorted; 20% po nsity__
Quartz Sand - Unconsolidated, graysh orange (I 0YR 714)- fine to medium grained;
modeatly sortd; 20% porosity
Quariz Sand - (/iconsolidated, grayish orange (i0Y'R 74)- fine to miedium grained;
moderatel sorted; 20% porosit
Shell Fragtents (50%) - Unconsolidated shell fragments and pieces; Qua-n Sand

(40%)- Unconsolidated, grayish orang (10YR 7?4)- fine to meditum grained;
.Plosphate (5--110%) - approx I mm, sub-rounded to ubk-angular
Shell Fragments (65%)- I1 ncosolidated shed fragm ents aid pieces; Quartz S~md

(25%)- Unconsolidated, grayish orange (1OYR 714)- fine to mediumi grained;
Phosp.hate (5-10%) - approx. iran, sub-routded to sub-angular
S hell Frauecnts (65%j - Unconsolidated shell fragments and pieces; Quartz Sand
(25%)- Unconsolidated, grayish oratge (1I YR 7/4)- fine to medium grained:
Phosphate (5- 1O%) -~prox. I. mmx, sub, -rondled to sub-a nguar
Shell Fragments (65%) - Unconsolidated shll fragments and pieces; Quartz Sand
(25%- Unconsolidated, dark ycllowish brown (1YR 4/2); Phosphate (5-10%) -
approx 1. mm , sub-ironded to su b-agular
Shrll Fragments (65%) - Unconsoaidated shell fragments and pieces; Quartz Sand
(20%i}- Unconsolidated, light gray (7)- fine to medinmn grained; Phosphate (10-15%) -

rmx .-2 amm , sub-rounded to srb-auglar -
Shell Fragments (70%)- Unconsolidated she[ frtiagments and pieces; Quartz Sand
(25%)- Uncosolidated, light gray (7)- fe to rmedium grained; Phosphate (5%) -
approx. 1-2 mm, sub-rourded to sub-angular
Shell Fragments (70%) - Unconsolidated stel fragments and pieces; Quai7 Sand
25%)- Unconsolidated, light gray (7)- n to medim grained; hosoh ate (5%) -
approe . 1 2 mm , sub-rounded to sub-anular; Cenant pieces evidert in saripec
ShlI Fragmcnts (700%) - .nconsolidated shell fragmens and pieces; Quartz Saud
25%.- Unconsolidat:dc, light gray (7)- fine to mndiu:m graied; Phosphate (5%) - fine

grained to approx. 1-2 mm, sub-rounded to sub-angular; Cement pieces evident in
ample
Shell Fragments (60%) - Unconsolidated shell fragments and pieces; Quartz Sand
25%)- Unconsolidated, light gray ()- fine to medium grmined; Sit (10%); Phosphate

5%) - fine grTined to approx. 1 r~m , sub-rounded to sub-angular
shell Fragment (60%) - Ulnconsolidad shell fragmets and piees; Quarz Sakd Sad
25%)- Unconsolidated, light gray (7)- f>ne to medium grained; SIt (10%); Phosphiate
5%) - fine grained o approx. rnm, sub-rounded to sucb-assgtfar

Page 1
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Observer's Description
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Ehgineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WE LL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

I30 140 Shell Fragmets (60%) - L tconsolidated shel frar ents and pieces; Quartz Sand
(25)1W Uncotrolidated, Vight gray (7)- fine to mediit grained, Silt (10%); Phospihate
(5%) - tine grained to approx r mm , sub-r unded to sub-antuIar

160

170718'2008 160

1 80

190

200

2t 2 10

21j 220

SShell Fragments (60%) - Unconsolidated shell fragments and peces; Quart? Saad
(20%)- iJnconsolidated, li)t. gray (7)- fine to medium g ned; Silt (10%); Phosphate
(10%) - tine grained.
Shell Fragments (55%) - Unccmoiilated shell friagents and pieces; Quartz Saud
(25njS)- LU;nconsolidatcd, light gTay (7)- ine to mredimin grainem; Silt (l0 O): Phosphatx
(10 ) - fine g rined
Shell Fr g nteints ( 55%) - Unconsolidated shell liagon'nts and pieces; Quartz Sand
(25%)- acoa~soidcd, light gray 7 f- ine to t editan gr ined Sili (10 O%); Phosphate

(H l- 1'I' grinea
Shell Fragmenlts (40%)- Unco1.solidaed shell fragments and pieces; Clay (J0%)t
pale olive (1 QY i /) ioderately to poA- cohesive; Quartz Sa,rd (20%)
Unconsolidated, tigh gray (7)- fine to medium grained; Phosphate (I0%) - fi:e

rained
Clay (50%) - paIc lve (IY 62), moderatety to rootly coahesive; ShelI Fragmenis
(25%) - Unco s.ielidated shelI :age a ;tland pieces; Q artz San.d ( 1 )-
Unconsolidated, greenish gray 5G 6!l- tine to m~uit.' grained: Phosphate (10%) -
fine -.aird
Clay (50%) - pale oive (JO' 6.2), modciately to ptsorly cohesive; Snel Fragments
(25%) - ULmnc, onolidated she!l 1fargments and ptees; Qulrtz Snd( (l %)-
I Lnconsoliratcd, geeni gris gy 5G 61- fine to rtedian grainaed Phosnphato (10%)
line graFined
Clay (55%) - palc olive (I0Y 6/2), moderately to porly ohesive; Shell Fra gments
(25%) - Unconsolidated shell frayngiens and pieces; Q arz Sand (10%)-
Unconsolidated, gre=nish gray 5G 6/1- fine to medium grain-ed; Pusplhate (10%) -
lirte grained
Clay (50%) - pale olie (il Y 6/2), moderately to poorly cohesive; Shell I'ragmnett
(25 :) - Unconso"idated shell fragments and pieces Quartz Sand (1 5%)-
Jnco=solidared, gre.fish gray 5G 6/1- lue to :nedium grained; Phosphate (I l -

tule gafned

220 230 Clay (55%) - pale olive (10Y 612), moderately to poorly cresive; Shell Fragmenrts
(.25%) - ljconsolidat shell fhagients and pieces; Quartz Sarid (10%)-
'Unconsolidated, greenish gray 5G 6- fine to medium graind; PhosphaM (5 -0%) -
ime_ 1'rai.ed _

Page 2
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Engineering Exceile nce Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-1O6
PERMIT NUMBER 0198641-009- UC
JOB NUMBER 1719.00

(65%) - pale olive (10Y 6/2), mnoderately to peonriy cohesive; Shell Frrarne s
) - IUnconsolidted shell fragments and piecos; Quartz Sand (Q%)- I
'nsolidated, greeni g'ay 5G 6/ I fine to medium grained; Phosphate (5%) - fini
ed
(70%) - pale olive (IUV 6/2), modertely to poorly coheisive; Shell Fragnmes
,I U n1connsolidated cel, firm-nts alln iees ; Ouariz and (S .

Unco.solidated, grenisbt gray 5G 6/1- fine to mediun grained: Phosphae (5%) -fine
granied _

Clay (90%) -dusky yellow greeni (5GOY 5/2), vety to moderately cohesine; SheI
Fragments (5%) - lcorsalidated shell fragmmnts aad pieces; Phosphate (5%) - fine
grained

Clay (85%) - dusky yellow gre e (5GY 5/2), moderateTy cohesive; Shell Fragmenwts
(10-15%) Unrconsolidated shell agmens and pieces; Phosphate (5) - f graincd

Clay (85%) - dusky yel kw green (5GY 5/2), moderately cohesive; Shell iragrnts

(I-15 - UCoflMnsoidated shelrragnrn ana pices; d-wptire z - grain :ll3
S"i'91200l 280t 290 Clay (80%) - dusky yelo!w green (5GY 5/2), moderately cohesive, Shell Fragments

f 15%) - U1nconsolidated shell flragents and pieces: Phosphate (5%) - fine giained
7?9,2008 290 300 Clay (80%) - duky yellow green (5GY 5/2), moderately cohesive; Shell Fragmeis

Sl (15 - tl ncoasolidated shll fragment and pieces; Phosphate ( % - fine grah:ed
7/92008 300 310 Clay (80%) - grayish olive green (SGY 32), moderately cohesive; Shell Fragmn:s

(15%) - ttrco solidatd shell fra.meneas and pieces: Phosphate (5%) fine graiied
7/2008 30 (2 Clay (85%) - grayish olive green (5OY 3/2), moderately cohesive; Shell Fragments

-~ 00%)- Unconsolidatcd shell fragmet irmccs; Phosphate (5%) - fine ined

7/9/2008 320 330 Clay (85%) grayish olive green (5GY 3/2), moderately cohesive; Shell Fragrrents
S(10%) - ncon soiited s~ny3 framensiaTaeetsnd ic; Phosphate (5"% - fine grained

7/9/2T008 330 340 Clay (5S%) - grayish olive gieea (SGY 3/2), moderately cohesive; Shell Fragments

(10%) - Uncorsolidated shell fiagmeni.s and pieces; Phosphate (5%) fine grinde
7/10/2008 340 350 Clay (70%) - dtsky yellow green (5GY 5/2), modeately coesive; Shell Fragments

(25%) - Un:coisolidated shell fragments and pieces: PIosphate (5%) - fine grained
7/i 10/2008 350 360 Clay (45%) - dusky yellow greetn (CGY i2), poor to moderate cohesion; Quart Sand

25%)- ntlrcorolidated, mosity transcent,coarse to fine grained; Shel Fragments
(20%) - l.rnconsolidacd shell fragments and pieces; Phosphate (10%) - medlium to

_____fine grained

Page 3
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Engineering Excellence Since 194.2

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

7/I!0i008 360 370 Cla (40%) -dusky yellow green (5OY 51, poor to moderate cothcsiton; Shell

tagmels (30IT - UniCOnSIolkatd .iihll fra rvents and piesce Quaryf Sand (tM'Q0-
U nconsolidated, mostly TTarnisucsnt,coarse to fine tgramed; Phosphale (10%) -fine
graacmed to ? nam, sub-ure:cded to sub-angular

7/'10/2008 370 380 CInr (40%) - dusky yelow green (SOY 5 2), poor to moderate cohesion; She!
Frugmcnts (30%) - Unconsolidated shell tghnnents and piece; Quartz Sad 25%)-
Incnsolidated, mostly t'anasucentcoare to fine grained, Phosphate (10%) -" fie
rained to 1-2 mir.. sub-romndd to sub-angular

711f2008- 380 390 Shell Fignients (45%) - I rconsolidated shell fragmients and pieces; Quartz Sari d

7'10/2008

(3J'e)- ncon svildatea, mossy trasluce;t,tcase to tre gra e d; ; )lstpnate (u ' )
fine grained fo 1-2 rm, .ub-roided to sub-angular; Silty Clay (10%) - dusky ye] low
9en (GY 5o2), very per vohesion

390 400 Shell Fr:agments (t4 0%) - U con:solidaed sh;ll ftitn ctllts and pieces; Quartz SMrd
30%- Unconsoldated, mostly tranluce nt, rse to fine ained; Phosphate ( 1.5%

fine grained to 1-2 nmm sub-rounded to nsb-argular; Silty Clay (15%)- dusky yeilow
green (5GY 5/2), very poor to hesion

410 420

430 440

Carbonate Sand (49%)- Unconsolidated, grayis orange piLr (5YR 7'2), mrtinim
grain si ;e Shill tragments (35%) ..trcnsomlidated shell frmenls and pieces;
Quad: and i( 15- U conso]idated, mosury tsurluccnt medium Io tine grauaed;
Phosphate {10%) - edi-cim t fine °ained
Carbonate Sa nd (401%) - Un cornsol dated grahsl orange p ink YR , :ned ium
Wain size; S,li Fragncwis (30%) - Uncon roidated shell f saminents and pieces;
Qurtz Sand (I 5%}- Unconsolidated, tostly traslucenti, red irm to fine grined;

Phosphate (10%) - medium to fine grained; Sily Clay (5%) d- sky yellow green
(50Y 52), very poor to no ccbesiou
Carbonate Sund (45%) - Unconsolidatcd, grayislh orange pink (5YR 7/2), medium
grain size; Shell FragEents f3 ) - LiUnconsolidted shell fragnwis arnd pieces;
Quartz Sand (15%)- UtriconXolidoted, o a mostly trrmnuscent, -nedium to fine graied;
Phosphate (5%) un mditim to fine graibned
Carbonate Sand (45%) - Unosndte , grnyish oange pink (Y R 7i2). red Aium
rai srize: She FPra rnts 7T35%1 - T rconsoiidated shell ifhratcenls ,nrl nieces

Quartz Sand (15%) Unconsolidated, umstly trrasluent, mediuni to Ore grained;

PbosprXvc' (5%).- mnediu to fine grained
450 Sandy (ay (40%)- pale olive (V0Y '62), oior cot, eso; Shel Fregimen: (.300 -

Itnconsolirated shell fragrise arid pieces; Carbonate Sand (20%) - Unconsolidated,
grayish orange picrk (YR 7/,). niedicun to fine grain se; Quartz Sand (5%)-
Un.consolidated, mostly iranshil cel ,meliim o fine Sairled; Phosl5artl (5%) .:ine

griailned

Page 4
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-D9-UC
17191.00

450 460 Sandy Clay (45%) - pale olive (aY 6/2), poor cosio;r zlell Fragments (25%) -
Ut'consolidated shell fiagments and pieces; Carbonate Sand (20%) - Unfnconsolidated,
grayish orange pink (SYR 7/2), mediftm to fine grain size; Quartz Sand (5%)-

7114/2008 510

7/ 5/2008 520

Unconsolidaed, mosty transiucent,medium to fine grained; Phosphate (5%) - fine
grained
Sandy Clay (5 5%Rp) -pile ee 12). pYor claesin; Shell Irgnis.(20% -

Unconsolidated shell fragments and pieces; Carbonate Sand (15%) - Unconstolidaied
grayish orange pink (5YR 7/2). mediua to nfe grain size; Quartz Sand (5%)-
Unconsolidated, mostly translucentl.mediu to ft e grained Phosphate (5%) - fie

480 Sandy Clay (5%) - pale 0 iv (I 0 Y 6/2), poor to moderate chesion;n IIS
Frams ents (20%) - lUncnsolidated shell fia ments and pieces: Carbonate Sand )f 5%)

490

500

510

520

-Unconsolidated, gayisah orange pink (5YR 7/2), medium to fine grain size; Quartz
Sand (5%)- Uncnsolidated, mostly ti a; slucet,medium to fie grained; Phosphate

(5%) -f ne gaird
Sandy Clay (75%) - grayish green 10GY 5:2), moderately cohesive; Shell

Fraetms (i'0%) -Uncons oldatcd s.he fi agments and pieccs; Quartr S~and (10%)-
untconsorlia~ted mostll~ trnslcenrt luediuto lne rainedTi Phos~l~b hate l (% -~l fin
grained

Clay (75%) -grayish green (10GY 5/2), moderatalt cohesive; Limesone (10%)-

whiot (N9) to very pale orLange (10 YR 8/2), moderately to poorly indurated; Shell

Fragments (5%) -Uinconsolidated shell fiagmnents and pieces; Quartz Sand (5%)-
Unconsolidatied, mostly translucent med an to flie giaied; Phosphate (5%) -fine

Clay (75%) - grayish green (1 OGY 512), welt to moderate cohesior: Limestone (10%)

-Wnit N) 10 vcr pae orange (10 IN < A), mruoenntety to pooriy muratea; sell n
lragmens (5%) - Urconsolida cd shel fragments and pieces; Quartz Sand (5%

UncInsol:dated, mostly trarslucent,mndun to fine grained; Phosphate (5%) - f e

Clay (75%) -grayish green (t 0GY 5/2), well to mr dcrate c;ohesion: Limestone (10 %)

- white (N9) to very pale orange (10 Y 8/2), moderately to poorly indurated; She!I
Fra ncnts (5% -LUnconseidated shell fragments and piects: Phosphate (10% -

530 3 (80%) dusky ylow green (5GY 5a2), wll to moderate cohesion; Limestone

i(10%) - white (N9) to very pale orange (10 YR 812), moderately to poorly indurated;
Shell F1agments (5%) - Un3consolidated shell fragments and pieces; Phosphate (5%)-

dmium to fine srained
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Engineering Excelence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

t 7/ 152l00 I
II
11
7/1

7/16/2008

GiOp(}

7/l 7/2008

7/ 17/2008

//72il00

7/17/2008

7/21 /200

I| 7/21/2008

540 Clay (80%) - dusky yellow green (5GY 5/2), weli fo moderate cohesion, Li.mestone
(10%) - white (N9) to very pae orange (1 YR 8/2), moderately to poorly idatnrl ed;
Shel Fra gents (5 %) - Unconsolidaed shell fragmaents and pices: Phosphat (5%) -

i medium to fine grained
540 550 Clay (80%) - pal oh'e (10Y 6/2). well. to moderate cohesion; Limestone (i Q%){

whitc (N9) to very pale otange (10 YR 8/2), moderately to poorly indurated; Sheil
Fragmeas (5%) - Unconsolidated shel fragments and pieces; Phosphate (5%) -
medimr to fine graied

550 560 Clay (80%) pale olive (1 0Y 6/2), well to moderate cohesion; Limestone (l0%) -
whitc (N9) to very pale orango (10 YR 8/2), moderately to poory indurnted; Shell
Fragments (5%) - UJnconolidated shell fragments and pieces; Phosphate (5%) -
.med ium to fine grained

570

590

600

570

580

600

610

610

(Clay (80%) - pale olive (tOY 6/2), well to moderate cohesion; Limestone ( 0%) -
white (N) to very pale orange (10 YR. 8/2), moderately to poorly indurated; Shell
Fragmenits (5%) - UI lonaolidated shell fragmients and pieces; Phosphat (5%) -
mediumn to fine grained
Clay (80%)- pale olive (tOY 6/2), well to moderate cohesion, Limestone (1%) -
wlthie (N9) to ver pale orange (10 YR 82), moderately to poorly indurated; Shell
Fragments (5%) - Unconsolidated shell fiaments and pieces; Plhsphate (5%) -
medim to fine grained
Clay (75%) - ple live (10Y 6/2), wCl to moderate cohesion; Limestone (10%) -
white (N ) to very pale orange (10 YR S), rrmoderately to poorly indurated; Shell
f'ragnmats (5%) -Un onsodatrd shlcl fragmentts and pieces; Phosphate (10%) -
medium to fine graincd
Clay (80%) - pale olive (10Y 612), well to moderael cohesion; Limestone (10%) -
white (N9) to very pale orange (10 YR 82), moderately to poorly induraed; Shall
Fragm..e4nts (5%) - iUnconslislsdated shell figmuents ard pieces; Phosp ate (5%) -

medium to fine graineid r
Clay (60%) - pale olie (10Y 62), well to moderate cohesion: Lmestone (30%1 - 1
white (N9) to very pale orange (10 YR. 8~), maderately to poorly indurated; She
Fragtments (5%) - Unconsolidated shell frment and pieces; Phosphate (5%) -
mediu m to fine- grained
Clay (70%) - pale olive (10Y 6'2), well to moderate cohesion; Limestone (20%)-
white (N9) to v ery pale orange (10 YR 8/2), moderately to poorly indurated, Sheli
F$agments (5%) - Unconsolidated shell fragments and pieces; Phosp ate (5%)- 
medium to fine grained
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Engineering Excellence Since L942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

620 630 Clay (70%) - pale ofirve (IY 6/2). well to oderate c iesion; Limestone (20 '% -
Lwuite (N9) to very pale orange (10YR 8/2), moderatly to poorly i~duaated; Shell
Fragrments (5%) - Uncosolidated shell fragnents ard pieces; Phosphate (5%) -Imed;um to tine hrained

630 6410 Clay (7'0%) - pale olive ( Y 6/2), well to moderate hhesion; L,imestone (20%~)
white (N9) to very pale orange (10 YR 8/2), moderately to poorly indurated; Shell
Fragments (5%) - tUrncsolidated shell fragmets and pieces; Ph-ophte (5%)-
_medium to ine rain

640 650 *Clay (70%) . pale olive (10Y 6/2), well to moderate cohesion; Lmntone (20%) -
white (N9) to very pa!e orange (1 YR 8/2), moderately to poorly indurated; Shell
Fragmentr (5%) - Unconsolidated shell fragments and pieces; Phosphate (5%)
mednium to fine grained

650 60 i Clay (60%)- pale oive (1OY 6/2), well to moderate cohesion; Limestone (30%) -
white (N9) to very pale orange (10 YR 8/2), moderately to poorly indnrated;

IPhosphate (10%) -medium to fire ~ried
660 670 11Cv (60%) - pale olive (0IY 612). woe to moderate coheion:; Linmestone (35%) -

white (NO9) to very paie orange (10 YR 8.'2) moderately to poorly indurated;
Phosphatl (5%) -mndiium to i le grahnod

670 680 jfClay (701%) -pale olive (10Y 62), well to mode-rate cohesion; Limestone (25%) 
white (Ng) to very pale orange (10 YR 8/2), moderately to poorly indurated;

Phosphate (5%) - medrium to fnol grained

680 690 *Limnlstone (55%) -white (N9) to very pale orange (10 YR 82), poorily i nduratedi
chalky; Clay (30%) - yellowish gray (SY ?!2), well to moderate c3iesion; Phosphate

1,(15%) - fine grPied T t30m

690 700 Limestone (70%) - white (N9) to very pale o rang (10 YR 8/2), poorly indurated,
chalky; Clav (20%) - yltowish gray (SY 72, well to moderate cohesion: Ptoslhate

_ W(10%) - fme grained tortmr
700 710 *Limestone (70%) - waite (N9) ki very pae orage (10 YR 8/2), poorly indurated,

chalky; Cay (20%) - yellowIsh gray (5Y 7/2), well to moderate cohesion Phosphate

( 0 fLirne garined to3mm
710 720

720 730

730 740

740 750

*Limestone - white (N9) to very pale orange ( 0 YR. 3/2), poorly inid ated, c-alky,
Lhestone - Very pale orange (10 YR /2), calcarenite, rmoderae!y indurated, ow
intergranutlar macroperosity !epidocyclina sp. peent, turritella and othor fossill
shelis evedint
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Engineering Excellence Since 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site = Okeechobee County

WELL NAME OKF-106
PERMIT NUMBER 0198641-009-UC
JOB NUMBER 17191.00

-760 770
770 780

780 790
Dt7 to dril bit coin tigura tiol iitho!ogic sample col!ected may not he completeiy reprecntaeive ofr nted deptl interva!

ft. bs = feet below Land siurface
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Engneeng xce/ei~ ~t~~ 142Casing SummiB ary

South F Iord3 Water Management Districti
LO3N Site - Okeechobee County

WELNAME CIP-0

PER31'J NUMBR 0196641 009-UC
JOB NUMtFBER 1Y131A98

It-itceh Dlamaln StoWl Otltr Casing

1O4nch flbmnter PVC limner Csing

Da115I ksfd T4"elagAla Jolmfi

e 21005 940 ?x

;;g :J' I 5
7/29/20GB _i 1 X20

72939 1C;2 j t C Vt40,5 2090t
19/kiia 91> .. 54T -- 304 r0

8331 200_30

'04 14 f,+ 05401 jx .1000

I / : 0 11000 I ? $ 08415 '00 f .0

g I
.11 ,I '%8 1 -10 1130'

~/90011 20i ~ 3>=10 ""659900.'U f
7129/03 1 43 "34 5015 Zf.0 47

i

I

k

-} s 1 4 20i~y .0 y .0

4P20[08 -t" : , ^ ,'ti
3
bnp --401 10 / r00

3 VC Casin g t to 717 feet bis

-C odd 1r0'D17 / OEs 250 Ge 1 r/ 'vr001 CaDfrq 30 1 1'1. AS ,1 F4533968654912

i
I



August 19 2008

Dear Interested Parties:

SUBIIECT: Weekly Summary Report No.7 --.A-gust I i, 2008 through August 17, 2008
South Florida Water Maniagementn District, Upper Florida Aqu ifer Monitor Will
OKF-lO6 (UFA-M W i)
FDEP UI C Well Construction Permit Number 0198641-009-C

Tf'e purpose of this letter is to inform the Florida Department of Eihrnmenta Protection (Dn-ar ent) of evens
trat trarnspired during the eventi week of construction on he upper Floridani aquifer nronitor well identified as
OKfP- 0O (UFA-MWIt ) and those activities anticipated for the nem report period.

The constrt iclon and rlated activitis that transpir~x durlng the venth week roeatedto O F- 106 (UFA-MWI) are
surmarize- below;

* Obrii:ed the flt diameter core from 730 to 740 ft his with 80% recovery
* Advanced a nominal 8-inch borehole to the totai well depth of 800 R bs.
* Cleared tp site for deuombilizatiom.
* No drilling or testing activities were conducted oi Saturday August I6h or SLnday August 17.

Work scheduled for the next elot gcrid:

Due to tropical Ntorm event, activities 1may he postponed tntil later ir the week. The Contractors will contiuie to
clean up site aid restore to conditions prior to dlling activties, begin to consruct the well head, and conduct pamp
test with low rates to bc determined.

11 you have any qut estinrs or corz,'cnit based on the information provided aboave, please contact ihe ucndersigned a
56i4 6-3375.

Sintcedy

c t .' - $4

Michael W. 'Bnner, P.G.
Senior Hydirogeoogist

Enclosalres EIgieer\5 Daily Field Reports
,Lithologic Desctptions
Cure DescripiEon
Core Pie Tailly
8", 12", d I 7" Pil n Taily's
Water Quality with Depth
Deviation Strvey Data



Disftribution ti ierestcd Parities - Weeky Summnrary Roeport No. 7

Distrib:Aion: Mark Silverman FDEP/WP
Joseph May, FDEP/H!VI'i
George Jiculer, FDEP/TLH
Bob Verastro, SFWMD/WPB
File



rE gio ering EXC6 ic/6,ce Sinnc 1942

3550 S.W. Co ra!e Prkway
Pam City, Ferna 34990

(561) 286 383
-AX (56s 286-3925

DAILY REPORT OF CONSTRUCTION

Project Number:
17191.00

I We! Name:
OKF-106

Project Name
I L63N

FDEP Permit #-:
0198641-009-UC

bient:
SFVWMD

Stahting Depth:
N/A

Date:
81t 2/08

T - , D .-
Ar Nd n t

NiA

Day of
Week:
Tuesday
Bit Sie:
N/A

Contractor:
Applied Drilling
Engineering (ADE)
Weather:
Sunny and Warm

PRIMARY ACTIVITY: Core Interval 730-740 ft lis
RESIDENT OBSERVERIGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Time Activity

I Shanus Eng1lish on site ADD on site a)d settng u p for coring at time of an va. Core harre is on bottom
Ci sCtiansoi saw bit. 6" barrel c its 4 core.

1424 Commenced coring t 730 ft bs.

1435 At?740 t bls, finished c&gira. ADH disconnectig Ketly irm drii) pipe.

1444 ADE tripping pipe to surfitc.

i60 5 Core barrel at surface, retievaI l 'core tETporarily halted die to r-in cvert.

* 6 Retrieval core resumed.

1655 Ri ,eovercd 80% of core interval mnostyv rbble with two sections that are 7,5 ailthes.

730 Shairm s English off site. Mar;ked dpths on core box. tuie to heavy rain, core will be described toimoriow.

t .. . . . . . - .. . . . . . . . . .. . . .. . . . .. . . . .. . . . .. . . . . . . ... . . . . . . . . .. . .. ... . .

I .

F.. .... . .. 7.. iX2 . .,2../ii 7lli.i

V.- ---

Recorded By: Shmntts English/

}1j

4---

r.T.

i .~~ _i ... - -- , - - -- ... .

l)i!j6: Qfi 5iOS

.._7



Engineerin;g Excellerce Since 1942

3550 SW Corporafe Parkway
PFA C ty. F&'ida 340

FAX (551) 286-392C

DAILY REPORT OF CONSTRUCTION

Project Number: Project Name
17191.00 L63N

Well Wa me F-DEP Permit #:
OKF-106 0198641-009-UC

Client:
i SFWWED

Starting Depth:
S730'

Date:
8/13 /08

Ending Depth:
800"'

Day of
Week:
Wednesday
Bit Sze;
8"

Contractor 7
Applied Drilling
Engineering (ADE)
Weather:
Sunny and Warm

PRIMARY ACTIVITY: Advance Borehole to 800 ft bls
RESIDENT OBSERVERGEOLOGIST: Shamus English
DRILLER: Joe Schmidt

Tim Activity

1 S aus ELfng6iish on Sio. AD n s ite si a dJiling at time of arrival. D pt; about 755 ft bls. Aztsian foiw rate at
74 . ft bIs was 80 gpm. t740 ft bl. p~il - 7.69 S.-.,'~,Tep - 0.1 °"C Con ---, 80 S,. T DS - 1:,340 ppm.

0922 Kelly dowt, at 760 ft biS, circulaI otin on bottom. WQ at 760 ft b, pI --- 8.5 S.U,, Temp -- 28.TC, Cond..- 2,700
092 p-., TDS -- 1,350 ppmr, A tes an fl w at 760 t bis - 92 g7pm

1 006 j Dillng resumed at 760 ht I, wi!l stop at 770 ft bls to ch±eck flow rate.

10 17 Drilling halted at 770 ft bPs to get fow rate.

1030 WQ at 770 ft bIs. pi - 7.62 S.U., Tcm.p -. 27. PC, Coud. -- 2,7 i p.S, 'TtS -- 1,360 ppm Atesian flow at 76i0 ft bls
-- 92 gpm

1035 Dri;lig resumod at/ 77 f bs

J1047 - Kely down at 730 ft is, circulatini g on bott.om

i 1 WQ at 780 ft bls. pli -- 0.U7 S.U., Tmp -- 27, °C, Cond. - 2,720 pS, 'S - 1,360 ppm. Artesian fltw at 780 fI b!
9- 5 gpm

I 165

1151215

1215

Dril'ing resmdnc at 78O f bhis.

Kelly down at 800 ft bis.

WQ at 800 ft Is. pl -- . 16 S.., Te mp- 27.PC, Cod. -- 2,700 p8, 'D 'T- 1 30 ppm. Aroin flow at 300 1 bis
~ i 100 -pm

"Shans se, ngsih oisite. ftcr lt hADL 1 Icirculate cn h o itom fr ap-rox. two h:ous before trippiig out of-j.

I
. 1- - ---~- ~.-. .- .-. -- .-- .- x- ..- - -

L -

.Rec..rci.y Shamus EInglish I) tte; l tSii)



Enhgineering Exce!ece Sice 1942

Lithologic Descriptions

South Florida Water Management District
L63N Site - Okeechobee County

WELL 4AME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641.009-UC
17191.00

Depth (ft bis)

O '0
01 10

2O]

30

30 40

40 50

70

70 80

80 90

_90 100

100 110

110 120

20 130

Observer's D)esoription

Quartz Sand - Unacsolidated, dark ycllowisih brown (IOYR 4/2) - fine to mediup m
igrained; moderately sorted : 20 % porsity

liuart Sarld - tli rcsoidcated, graytish range (rIYR /i4)- Ine to medium grained;
modcrately srtied; 20% orosi ty
Quartz Sad -Un:aoolidated, grayish orage (i YR 7/4)- fine to medium grained:
moderately sored; 20% porosity

Shell Fragments (50%) U incons olidated skihl fragmerts and piteas; Quartz Sand

(140%)- :neonsoila ated, grayish oralge (IYR 7 4- filne to medium gmincd;
PhosphaIe (5-d %) - appro x. 1 rIm sub-rorsdcd to sub-angular
Shell Framents (65%) - [tOnornlidated ill fragments and pieces: Quartz ad
(25%)- Unco.uslidated, grayish o age (I0YR. 4)- fine to mediJ grained
PbhosIhate (5-10('%) approx. rami, sub-rounded I . sub-augular
Shell Fragrments (65%) - laconsoidated shell fragments and pieces; Quartz Smd
(25%)- Uncnsolidated, g;aysh orange (t0YR 7,)- fine to mediumt grainued;
Phosphate (5-0%) i aprox. I m, sub.r o nded to sub-angular

Shell Fragments (65%) - Unonsolidated shell fragments anr piccs; Quartz Sand
(25%)- UnconsoI iaed, dark ye!llwish brown (t1 YR 4t); Phoxsphate (- 10%) -

P o. ,x . 1 rt .:1xbr-ou =nded t . .trt't ar_ _ _ __
Shell Fragmentcs (65% - U" t t co;slidated shell fiiagrnts and pics; Quartz Sand
(20%)- iJnconsolidted, light gray (7)- fire to medium graired; Phosphate (10-15%) -
approx. 2 in m . sub-ro nded to sit I-at ~~r4'i

Shell Fragruens (710%) -I lncionsolidated shell Il-agments and pieces; Quartz Sand
(25%)- Unlco lidawte, light griay (7)- fine to med io graiPed; Phosphate (5%) -
approx. 1-2 mmn sub-rounded to sub-angular
Shell Fragmmts (70%) - U trcnsolidated shell ' agments and pieces; Quartz Sand
(25%)- lU]tonsolidvted light gray (7)- tine to nedium grained; Phosphate (5%) -
:ipprox. 1-2 mm, sidib-ro eri to sub-angu r; ('.mocni pibceS evident in sar-'ple
Shell Fragjmelrt (70%) - tUnconsolidated skil firgmgnns and pieces; Quariz Sand
(25%)- Unonsoiidated ight gray (7)-.fi to wediutm grined; Phosphate (5%) - I n
grailed to approx. -2 mm, sub roudcd .to sul anggar; Cement pieces evidcnt in
sample
Shell Fragmeiits 6l%)- Unurcorisolldted sdll fra~gcnits :and pieces; Quartz Srand
(25%)- Unconsolidated, light gray (7)- fine to medium grained; Sil (10%); Phosphate
(5 we .:i.f t !rppwx. I n , sUb-roded 1: sub-agular
Shell Fragments (60 %))- tlncoonsoida d sho. l . e rrents and pieces; Quariz Sand

(25%)- rcosol~tidated, light gray (7)- fle to med ium grained; Sil. (10%); Pho sphate
5(%) - fine grainmcd o approx. 1 rmm, sub-roiraded to sub-angular
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Date,

V 1/2008

71/2008

7/1 /2008

7/1/2008

7/1/2008
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7/7 2008
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)ate Froapt(t. W s) Observer's Description IFrom lo I

718/2008

7/8/2008

7/8/2008

7/8/2008

7/8/2008

7/9/2008

7/9/2008

7/9/2008

7/9/2008

7/9/2008

7/9/2008

7/9/2008

7/9/2008

71/9/2008

130 140

140 150

150 160

160 170

170 180

180 190

190 200

200 210

210 220

220 230

230 240

240 250

250 260

260 270

270 280
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Shell Fragments (60%) - Unconsolidated shell fragments and pieces; Quartz Sand
(25%)- Unconsolidated, light gray (7)- fine to medium grained; Silt (10%); Phosphate
(5%) - fine grained to approx. 1 mm , sub-rounded to sub-angular

Shell Fragments (60%) - Unconsolidated shell fragments and pieces; Quartz Sand
(20%)- Unconsolidated, light g-ay (7)- fine to medium grained; Silt (10%); Phosphate
(10%) - fine grained
Shell Fragments (5 5 %0/) - Unconsolidated shell fragments and pieces; Quartz Sand
(25%)- Unconsolidated, light gray (7)- fine to medimn grained; Silt (10%); Phosphate
(10%) - fine grained
Shell Fragments (55%) - Unconsolidated shell fragments and pieces; Quartz Sand
(25%)- Unconsolidated, light gray (7)- fine to medium grained; Silt (10%); Phosphate
(10%) - fine grained
Shell Fragments (40%) - Unconsolidated shell fragments and pieces; Clay (30%)
pale olive (10Y 6/2) moderately to poorly cohesive; Quartz Sand (20%)-
Unconsolidated, light gray (7)- line to medium grained; Phosphate (10%) - fine
grained
Clay (50%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragments
(25%) - Unconsolidated shell fragments and pieces; Quartz Sand (15%)-
Unconsolidated, greenish gray 5G 6/1- line to medium grained; Phosphate (10%) -
fine grained
Clay (50%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shet Fragments
(25%) - Unconsolidated shell fragments and pieces; Quartz Sand (15%)-
Unconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (10%) -
fine grained
Clay (55%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragments

(25%) - Unconsolidated shell fragments and pieces; Quartz Sand (10%)-
:Jnconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (10%) -
fine grained
Clay (50%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragments

25%) - Unconsolidated shell fragments and pieces; Quartz Sand (15%)-
Unconsolidated, greenish gray 50 6/1- fine to medium grained; Phosphate (10%) -
fine grained
Clay (55%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragments
25%) - Unconsolidated shell liagmients and pieces; Quartz Sand (10%)-
Unconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (5-10%) -

fine grained

Clay (65%)- pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragments
20%) - Unconsolidated shell firagments and pieces; Quartz Sand (10%)-
Unconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (5%) - fine
;rained
Clay (70%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragments
20%) - Unconsolidated shell fragments and pieces; Quartz Sand (5%)-
Jnconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (5%) - fine
rained
lay (90%) - dusky yellow green (5GY 5/2), very to moderately cohesive; Shell
iragments (5%) - Unconsolidated she] liagments and pieces; Phosphate (5%) - line

rained

'lay (85%) - dusky yellow green (5GY 5/2), moderately cohesive; Shell Fragments
S10-15%) - lnconsolidated shell fragments and pieces; Phosphate (5%) - ine grained

"lay (85%) - dusky yellow green (5G Y 5/2), moderately cohesive; Shell Fragments

10-15%) - Unconsolidated shell fliragments and pieces; Phosphate (5%) - 1fine grained



' Depth (ft, b1s) r
K no vet's Ue cztirlrl

To-
7 t1. W{0 _w'. d C lay (fI!° >} 1k elj 7r. ; 1 0 G5 5?} rIi[3ti< :: I.y crilcs. fiall s, tent s

54) -- Unconsolidated -ilu11 - t aMs af Ptr f t. ' Wrv =; 711:?t 2 1ifi !.I i7 t

J12is(7 9 3fit) C}ay ($O%) - diskyeflow gnwn (5GY 5i2), r 1,>Acrat i} cc-nesivo- z 1 Fragrie tts
tMY) -- L:'riconsolidawd slaM fi -me ats and pit s f osph:af

ft NO If? Clay (801/) - nayisla Oli{'t° fl-..ll ((5GY 4.°? i rwdi;''r tcfy flr..
b L ... q y l }<r rsetlt
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M R112008 370 35 Clay (770%) - rl'lskyyclkvA ):t vv ' :-,CY 51) iVl c9 lE'tl ..
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j/200S t 160 :370 :'lay ( tJ°la} - cltasky y i 1 v gre,:i: (56Y 5/2), poor to ino&i t
}=ragineni%( ; - Unconszlidal,..; fiaginents ipd pimer; Quart'. =:t,f (25 i-

tlnorn clli :nu-stly to 1 11C ;raincd' T'?rc -l 'i.}.tu {It1: } - finr-

I is t it, i litl=., LI3 Y[]ti33x .. _i.t 11 7
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1'l'irL'r11erIn (30%- t.1rr onsolitLiied shcil tr,<ral''alts a-1 Pieces, Qu 1=''.r'Sand (25°fu)
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gv"Aled to I-2 tliin, S+,1b- 01.?3lt C(l. to SEM , Ir li 7
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z C, fl)

gfu'c, 1 t :ter, 'im Y r1C10r CO tf.S Oil

7r I a :1ta _ 40__4 1 1 [ irbonMe Sand (4M) l =rc F clicia v1 grayish orangc Kk Y 1 7 2j, cllcdiiirtt
tctarl ~t:'t i= 11 3 _ _t l t i ^ U: consoit srWd s'.; .t.. :t7 Gf3?ti and i icccs;

Q r ', : I (1550)-l I. : : Ai i 1 won triS2YSa 1S;mt ,I :i!.i=;l to f im g; r:111ed;

_ , 't1 =>f i::'atc How = r . , t nr r tO & U qi .. ,.

,, 1t) A g 44) 420 (GA rmrittc I-11ac-onso i'' d' gr'ayisll (5Yit 7",z), rncdili n
I' -in SI c ; a116 1 1 I R t1G1'.tS (3 0 s f Linn l' 3;iililt Cl sl?: 1I ? Cil 'rI IIfS a id pjcQ,, s;

Quanz Sri id (1 Y: :^ tftr".(]r1SCoW A, 111o'Oy i -aaIis11 :rwd41in to 511 C, g'rai-w ;

111w'ph.<lt =rice kim icv k v iv';iiiwd.'Silc dosk;y yWhw gr ov.

00Y 5'L1 ro

7/1012008 42G 410 Carla rriit{ tilt] (4-M ) t l s °E1n 1. _: i .d, t;ra tilt rr°n } iraf< ( Yl; i?21,1 icdillill,

grain .. , Shell E°ia rzaen ) tl:1i.=:lsc!liclarecf 4fle;l fr;l¢i. .. =1 '. ,?rrCl i ieces;

'( ual (15%)- l 11 curisi n = Iwsi1"cent, I11CClhwf k Rae graict etf.;

....... ...r-.. .. ..- 1 }i(1 ltll .' . f5"fnl TI,«f 'iltrr Y, f "Sf; rallit t ,....,.
7= Sf}E7.i1c) 1La #'ar flirn t and [ Mij Llrlcxans ,lizl:3!ud:,i h orm h <r+l: (yYR iyi, rneditari,

i r 1 s xc Slat} ' ra t crfs (3551). Fit ̂ vnSO'f i t .,hell i . i ats arch pieces;
Isom Tiand (I My IhinorsolM.ital, i ; ndy vann rceilt, n we}:tart W brae gaKc;.cf;

3

tt] C llil7l to f!i 'I'Jl7' to...._. Linty tc { ... ........._ _ ..... .. W...._
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Date I 4uepth

7/0/20 440

rn ~,\n i -n

it, Dis)

450

Observer's Description

S iy ('ay (4i%) - pale olive (0 Y 6/2), poor coiheston; Shell F1ragments (0 %)
IU:onseolidaed sO-'t t6agml ts ar.d pieces; Carbunate Sand (20%) - Uncosodated,

grayis : orange pink (5YR 7/2), media to line grain size; Quartz Sand (5%)-
Unrnsolldatted,. mostly transrlucent,medium to firte cratned; Phosphalte ($%) - ie

grained,._
460 Sandy Clay (45%) - ple olive (0Y 62), poor cohesion; Shell f'ragme s (23%) 1

Unconsolidaied shell ri agents and pieces; Caritoate Sand (20%) - Unconsolidated=

grayisl orange pink (5Y R 7/2), medium o flue grai size; Quatz Sanld (5%)-
Unconsolidated, mostly tranu.cent,m~tiutm to fi e grained; Phosphate (5,)- fine
grained

47C Sandy Clay (5%) - pale olive (JOY 6/2), poor cohesion; Shell Pragments (20%) -
Unconsolidated e!i fragments and pieces; Carbonate Sand (15%) -Unconsoi aed j
grayish orange Pink (SYR 7/2), medium to line girai size; Quarz Sand (5%)-
Uncotsolidated, mostly 5ansla1eent,medium to fine gmrined; Pisphate (5%) - fine

vgairaed
4g) Sandy Clay (55%} - pale nive (1!1'Y 6/2), poor to medeate cohesion; Shell

Ft)o

510

530 540

540 550

IFiragments (,0%) - ~nconsol diuace ~tI fragments and pees; tmrbounate Sand (iY5%)

Sceonaolidatd, gaish orange pink (5YR 7!2), medium to fine gral size; Quar
Sand (5%a- Uncondsolidated, mesly lransincent,medium to fine g Pained; Phosphate

(5%) -fite grainedll
Sandy Clay (75%) -. grayish greet (t0GY 5/2), moderalely coheive; Shell
SFracnents (10%) - Uncansotidated shell t:agments and pieces; Quartz Sand (10%)
unconsolida zd, mostly ranslucentadiui to fRle grained; Phosphate (5%) -fiin-
grained
Clay (75%) - crayislh green (lOGY 5/2), modcrately cohesive; Limecstone ( 1O0%) I
white (N9) yt very pale oange (10 YR 8/2), moderately to poorly indnrat.d; She I
Flragments (5%) Unconsolidated shlcl fragments and pieces; Quarx Sand (5%)

rnconsolidautd, mostly transhicent,mediu tm fine g ained; Phlosphale (5%) - ine

ICl ay ( A- 'rav1h of i'. lOGY 5/2) wl l to 11oderate gryhct-ion: i gns"toe )s (A0
-whrile (N9) 10 very pale orange (10 YR 8/2), _moerateiy to poorly indurated; ShellI
Fragnt s (5%) - .I:l ns,,lidac d shL1_ fiagmcu s dl pieces; Quartz Sand (5%)
Unco ;solidated. mosty transucentrcdium I, to ftine grainred' Phosphtec (5%)1 -fine
grained
Clay (75%))- grayih green (10GY 5:2), w.1 lto moderate cohesion; Li'nes!t c i( 1 )

white (N9) to very pa.. oange ( 10 YR 8i), moderately to poorly indorat'd; Sell
Fragments (5q ) Urconsoildaedl si:hll fagnments and pieces; i hosphate (10%) -
tdltliuim 1tor fine: graned _

Clay (8U""%o)-- riy yie. ) r ! ()J iY 59), we llo i moderate cohosioii; owiimeg oie

(10%) -hite (No ) to very pa orange (10 YR f:2): moderately to poorly inidlt ;

Shell ragie ts (5%) - Unconsoidatcd shetll .ragments and pieces; Phosphate (5%?  -

medium to file grain:ed
Clay (80%)- usky yellow gr en (SGY 5/2), "wel to maoderate colic.lon; Limestone
(10%) - while (N) 1to very pale trnge (10 YR 8/2), nmodrately to polody jndu(rated;
SI:ell Irgments (5%) - Uconsolki.ed shell fin, gm.s anid pieces; Plhosphat e (5%) -
m dium to fine graired
Clay (So0%) - pal' 0o-ie IY G ), wel il modeate coheimi; iirmstoe (10%) -
white tN9) to very paic oimge (10 YR 82), moderately to poorly ilndtr:aed; Shell

Iranentb (5%) - Uncotr'soidated shell f'ragmients and pieces; Phosphate (5%) -
mlf:itum to <±!iie g'ri:d

550 560 Cy {80%) - pale olive (10Yt g 612), well to :oderale cohesion; limestone (10%) -
white (N) to very pale orageC 10 YR 82), mode rately to poorly ifid ratej; Sht!eI 'ragmtst (5%) I- 1 .Jconsolidaled shel, fing n,, ard pieces; l'hospihal (5%),

mti.Im to ibj e graiined

Page 4 of 6

4)0f

470
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7/112008

7/t11 200i

7/14/200gt

7/14/2008
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VDate I i&t 1 j Obse oer's Description

7 / 7?s2m

/I 71200t

?7/7 200

J .2 I C ..

7/ 212008

721/2003

/122.200 g
7122/2008

t/23V200S

'23/2008

/23 2008

570 580

580 590

6)0 620

620 630

630 640

640 650

650 660

660 670

670 680

680 690

690 00

chbalky; Cay (20%) - yeilowish ~igay (,'f 7'2) ,well to tse kr te .hsi, 'hoshat:
i tO%) - fine sratined tomin

Page 5 of C

Clay (80%) - pal oie e (iMY 6,2), well to mroderat coheion; imestore I':,) -
white (N9) to veiy pale orange (10 YR :2), modcaiely to poorly indurated; She.=,
Fragmets (5%S - Unconsofidated shell ragmeus n id piss; Pio(sPat: (t%)
meim to fie e'raied

Clay (8SO%) -pale olive (IOY 62), well to mc derate cohesion: Iimestoc (1 %)
white TN9) to ze y pale orange (I0 YR 8 2). mode ately to poro. indurated, Shell
F ragments (5 %) -Unconso.lidated shell fr ainnti and pieces; Phoph at (5%)
medium to fine grained
Clay (75%) - pale olive (10Y 6/2), well to moderate ceene; I t tmeone (I .; -
while (N9) to very pale orange= (10 YR 8.2), md.eratel o pos .lory indurated;: SlI
Fragments (5%)f - Unconsolidated .hell fragment and piece,. Phsphase (1 0%)
imedium to fine grained
Clay (80%) -pale olive (i OfY (i), wcI.ell to mde;et coh ' sir.; Lim stine (it %) -
white (N9) to very pale orange (10 YR 8.), moderately to porly ind atr; d SI.
F-agmIea s (5%) - Uncotso!dated shell fragmen t and pieces Phosplate (s%) -
mediurm to fine grairied

Clay (60%) - pale eive (10Y 6:2S well to tPerate cohesion, Limestone ( 0) -
white (N9) to very pale orange (10 YR 8/2), m eraetely to poorly inlurated; Shell
Fragments (5%) -Unconsolidated sheil fragients and pieces; Phosphate (5) -
nedium to fine graired
Clay (70%) -pale olive fl 1Y 62), well to :derate cohesion; Limeestoe (20%o -
white (N9) to very pale orange (10 YR 8/2, iroderately to poorly indurated; Shell
Fragments (5%) - Unconsolidated ell fiagmelts and pieces; Phosphcate (5%)-
'medium to fine grained
Clay (70%) -pale olive (10Y 6/2), wtll to moderate cobesion; Limestone (20%) -
white (N9) to very pale orange (10 YR 182), moderately to poorly indurated; Shell
Fragments (5%) -Unconsolidated shell fragments and pieces; Phosphate (5%) -
nmedium to tine grained
Clay (70%) - pale olive (1i Y 6/2), well to moderate cohesion; Limestone (20%)
white (N9) to very pale orange (10 YR 8/2), moderately to poorly dnrmated; Shell
Fragments (5%) - Unconsolidated shell fiagments and pieces; Phosphate (51%) -
nedium to fine grained

'Clay (70%) - pale oilive (10Y 6/2), well to moderate cohetsiol; Limesto.u (20)
white (N9) to very pale orange (10 YR 80), rnoderately to poorly induriated; Shell
kragment (5%) -Unconsolidated shell faginents and pieces; Ph ophate ( 5%) -
nediumn to fire franed
'Clay (60%) -pale olive (10Y 6/2), well Ito moderate cohesion, I.;imacstaon (30 %) -
vhile (N9) to very pale ora nge (10 YR :2?), moderately to poorly inJ;eisctd,

osphate ( 110%) -medium to flone gained

*Clay (60%) - pae live (i OY 6/2) well to moderate cohesion, Iimestone (305% -
hitre (N91 to very pale orange (1 0 YR 8'2), imade:alob to pex orit indurated;
hIospJhate (5%) - me-dium io f.ne graind
Clay (70%) -pale olive ( IO 6o2). wel t o tmoderate cohesion; Limestone (25%) .
rhite (N9) to very pale or:ng. (10 YR Y 2), modeiatel! to poorly itdiied;
'hosphate (5%) - maditm to fine gained
Iimestone (55%) - white (NW) to very pale orange; ! r 8(.1, R poorty inrdtuI t'ed
ha!ky; Clay (30%) -yellowish gray (SY N), well to m!eivcri m reie osI'h llphate
15%) - fiae grained to3num
Limestone (70%) -whtc (NO) to very pae ora oe (10 YR 8/2), poorly in:uiaivd,
bhalk; Clay (20%) - ye!lowish gray (Y 72), wed to modera i co esio, h i iosphate
I 0%) -fine go-ined to3mru
Limestone (70' - white (NPX i very pnak orane (10 YR . : neorlv nredutran c.



WT 11/209

(3 7 (GS3i 57

811 3I2fl?8

shell pieces mid fragrrternts

TM 764--

t lt Very aic r- 3:=: ; 1 t'ip <. F n;; clerat°I}a tc 1;:= :. =sut ied,

r IrI i>°,ii4}Cf'St1 i l i i t' lit pidoc;jChpa sp. (1r 'IIL,

1, t Ii3Ls$L zl i. ''7" [? .SA(; L 1 zlll'... t 1 iY induratu(i, 0;21 C2 t' ' -AFL:, lI !t y'

" abic, x , IIYY l::flt .. rJIC f; 1 4 ? : _ X._ . picaM-
*E rly . s di iii hit F Sli ul':Stio11, fiiOno Ia c sampic c. aIL:., SA r; my r} ,: 1) e cvai"t1 lPtcy :'e1;r scrltative nF iot: 1 l xis izzt rva':.
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4.7, Li)ts'f

7803 190

i pIn (it. Ms)Dal- , f&nj To
7/23/2,0S 71 72) t)

Obse -ees cri"plion

.lRlCkt{iYlt' _ 'i 1c'- 9)'.: ? VE-rv Po'e ncm-Le t Y118,2). por Iv i11f ura'(,d c',f . '.

.1114 t4 [A ' ' Fiik t:t,,nvc'1() YR 8.'?1, '_I7Liurated. C2S [ 61F I S _

rll l '1" Sii Ii1C I':I :I 1?t11 faS:Cy, rt )1Clr3C L'{ fY2ff .Yf1 i'I1 51;?t, ttltitclla and ofhc° she

. lw,,slow: - Yy . ,A t (10 YIR $r9) to E Oil gray moderatcly w laoody

,.1ur lit° .'s, c: If.:} r.ic::, IFS =:i:< Y;te r sa ro r si? r ';c stly =aiciic ltcl ir fi.cs " r° ,r> !ar,

750 Umef tone - VQ 1:.t.. = F m !c 0 YR 812), poorly indu -at , ocarcaitic, highly

Friable, abttn,,' ;-si
s, i.ftFl h#allc L' s 1) ;t { atlme (10 Yid 812), poorly k2ur..:,t cal:: ircn tic, higlhly ..e

1h111td? )l _-Iil zi s i>r cIlt.

'.f 3.. ;Lill t ti(olw Vk Ip'y ;-yAe'oca (ICJ R Qf2), poorly t:lc'1~raicd C zlsttl 'Ittcy Illy!. lV

Li .. .i..a zz>tfi11"dn't Ie tdo t .. " tli, L _.r-resept.

770 780 I,11nesi.one - Very plAw, r r a a { 10 YR 8f2), poorly ?nduri:tcd, cakmvFi ic, higWy
'Iii=<111 , z3bllals: lrtl dc i:ir:r, °tiss i seitt.



Fngineerng f Excellence Since 19/42

South Florida Water Management
L63N-Okeechobee County

DATE
WELL NUMBER
PERMIT NUMBER
JOB NUMBER

CORE NUMBER
DIAMETER
CORED INTERVAL
LENGTH OF SAMPLE
PERCENT RECOVERED

8-12-08
OKF-1 06
0198641t-009-UC
17191.00

4 inch
730 - 740 ft
8ft
80%

DEPTH INTERVAL DESCRIPTION
(ft bls) (ft)

730 - 732,75 0 - 2.75 Limestone very pale orange 10 YR 8f2, biornicrite; moderately indurated,
calcarenitic, slig htly friable, vuggy, good macroporosity (mostly moldic and
intergrantl ar), !epidocyclina sp. present, abundant sheti pieces and
fragments.

................... .. . -
732.75 - 2,75 - 7.5 Limestone: very pale orange 10 YR 8&2 to light gray N8, biomicrite;

737 5 moderately to poorly indurated, calcarenitic, moderately friable, vuggy,
good to moderate macroporosity (mostly moldic and intergranular),
iepidocycllna sp. present, abundant. shell pieces and fra !ents

737,5 - 8 7.5 - 80 Limestone very pale orange 10 YR 8/2: biomicrite; moderately to poorly
indurated, calcarenitic, moderately triable, slightly vuggy, moderate to poor
macroporositv mostly intergranuar), lepido'yclna sp. presenti shell
pieces and fragments evident.

CORE DESCRIPTION

District



iEngi eerin Exceflence Sirce 1942

South Florida Water Management District
L63N Site - Okeechobee County

DATE:
WELL NAME:
PERMIT NUMBER,
JOB NUMBER:

OPERATION:
CORE INTERVAL:
BIT TYPE:

ITEM

Core biSt serro

Drill Pipe

Driil Pipe
Drill Pipe

Drill Pipe

Dril Pipe

D inP

CORE PIPE TALLY

8fI1200S
OKF-106
0198641-00 9-UC
17191.00000

4-INCH CORE
730 - 740 FT BLS
CHRItSTIANSON SAW BIT

I STRINGPIPE # LENGT LENGTH KELLY DOWN DATE

13.25
1

2

3
4

6

7

20.00 33.25
20.00 53.25 

20.00 73,25

20.00 93.25
20.00 113.25

20.00 133.25
20 1C35s

.r pe .0 t"73 4
fry; Re 200 173.25

Dril P-pe 9 2000 19325

Drii P ,e 10 2000 213.25

Drill Pipe 'i 2000 233 25

Drill Pipe 12 20.00 2532

Drilt Pipe 13 20-00 273. 25

Drill Ppe 14 20.00 293 25
Srll Ptpe 15 20 00 313 25-

Dril Pi 18 200 &33 25

Drili Pipe 17 20100 353 25

Drill Pipe !8 20.00 373 25

DriS Pipe 10 20,00 393.25

D'I P20 ,?OOo i413,25

Dril! P 21 2 00 433.25

Dmil Pp:;4e 22 20.00 453,25

Drill Pipe 23 20, 0 L 73125

)D Pipe 24 20,00 493:25
iii Pipe 25 2000 5W3.25

)Drit Pipe 26 20,00 633.25

Dril Pipe 2 20.00 553,25

gDilt Pipe 28 20.00 573.25

Drill Pipe 29 20.00 593,25

e - i

Drill Pipe 3 20.00 613.25

Dr l Pipe 31 20.00 ;633.25

Page 1 i 2
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i nginssg :'(ience Sice I ,-

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERMIT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191,00

LENtGTH STRING KELLY DOWNFTEM PIPE # DATE
(t) LENGTH 4ft) ft bhis)

DaUl Bit - 17" 2.42 242
Collar#i r5) Cl 14.00 642
E1 #42 (17" B2 3,17 :9.59

ColIar #: ( w1sb: C2 16.92 351
Cai"' #3 () C3 0 d ,51

Dr: Pio 1 20.0 76,51 65 0770798
Drwt4 Pip 20.0 9651 14 07/07/06
Dri! Pie 3 20 6. 51 j 136.5 07/080O

4 I 20,0 136E5 156.5
5 200

2 t 20.0
3 20.0

9 20,0

156 51 176.5

10 6.51 2 6.5

20651

36.51236.51

396.51
4 6.51

436 51
4/.51

41351
51i51
53651t
56.1

576.51

23? 5
25,6 5
_.G: Dr!i: Pipe 10 20.0

Dr: Pipe f,
Drill Pi 12 20.0

Drill Pi'- 13 20.0
Dill Pipe 18 20.0Drill Pipe tr 20 0

Dril)l Pipe 1 8 20.0

Drill Pipe 1 20.0
Dfi Pipe 21 20.0
Dr Pipe 22 20.0Uf;:: ipp 2,.2G.

23 20.0
24 20.0
25 20.0

r Pip .. i 25 _ 0
Ch ing b i assemrr', see 12' pipe tally

07/0 60
07/08t08
07,08/08
07/OS0807/08/08
07108/08

07/05
07/09/08

3165 0709/08
3365 07/09!08
3965 07/10!08
370.5 07/10/08
396.5 07/t08
416.5 07/10/08
436.5 07:/f O0S
436.5 07/%08

476.5
496.5

07; * 1

to15 I C//:Af/
536. lF;y1ted,
556.5 07n/1W8
575.5 07//16/0a

S -----.

Ii

r
_ _ _ i1

FORM NO, XX-XX

17" DRILL PIPE TALLY

OI Pipe

Drill Pipe

Drill Pipe
Drill Pipe

Drill PreDritl Prcc
>2i P@

--- - .------ ------- ~- ---------

- -- ~-- j
56.85 07117i08

Page 1 c1



gin,7 12"t DRILL PIPE TALLY
Enginering Excellence S-in!ce 1942

W 17'" CHASERIREAMER BIT

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-106
PERMfr NUMBER 0198S41-009-UC
JOB NUMBER 17191,00

M I # LENGTH STRING KELLY DOWN DATE
TEM PIPE # DATE

eft) LENGTH (ft) (ft his)

Drill Ur- 12.1" 81 100 100
Ce!or#" Ct 14 I5.34
Collar #2 C2 14.o0 29.34 •

Irill Bit #2 - 17$ i 33 33 1
Cclar C3 13.4 4659
Sub Si 2.6 49.17

Co r 4 C4 20,0 69.1
rJil PiPe i 20.0 9.17

Odll Pi-e 2 - 20.0 10 9.17
ditlpe __ 3 20,0 129.17

ODrit Pipe 4 200 149,17
Dritl Pin e 5 200 169 17

ODl Pie 13 20_0 i 329 17

ll Pipe 1.? 20i0 341. ..
Drii Pipe 15 20 3917

friltl Rpe I

Drill Pipe i 17
Drill Pipe 1 8
Drill Pipe
Drill Pi.pe

Drii Pipe

Drill Pipe
Dri Pipe
Drill Pipe
Drill Pie

19
20I

20.C0 (S_ 1 I 667.2 07i23..8

22
23
24

26
27
4

Difi Pipe 29
Drill Piet 30

Dritl Pipef 31 2 :? . 65fi9 17 709.2 07/21 08
Dri Pipe 32 2" C 7019. 1 729.2 07/23f/0
Js.ed " driil bit to TO, e 8 e ll

Page I of 1
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8" DRILL PIPE TALLY
Enin-rig .E xcellence Since 1942

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME OKF-100
PERMIT NUMBER 0t98641-009-UC
JOB NUMBER 17191 .00

TEM i PIPfE # LENGTH STRING KELLY DOW DTE
(ft)

8" Drill Bit w Sub B1 2,00
6" Collar 01 20.0

Drll F 20
Drett Pie 2 20,0
DrllPe 3 20,0
Drifi Pip 4 t 20.0
Dill Pipe 4 20.0
Drill Pipe 6 20.0
Drill Pipe 7 20.0
Orill Pipe 8 20.0

Driii Pipe 91 2D.0

DriJJ Ppo 11 20.0t

LENGTH (ft) (ft bls)

2.00 I
22.00
4200
82.00
82.00

102.00

122.00
142.00
132.00
182.00
202.00
222,0. j

242,00

Drill Ptr Upe U .,UU00
Drill Pipe 13 20.0 28200
Drill Paipe _ 4 20 0 302,00
Drit Pipe 15 200 322.00
Drill Pipe 5 20,0 342.00
Drill Pipe 17 20.0 362.00
iii P-W?;0 352.00 D

_ii P __ 9 200 402.03

I 10 20,0 422.00
ril Pie 21 20.0 442.00

:*' e 22 20.0 46200
1R:i Pp r-:23 200 48200

Dri Pi 24 j 20,0 50200
Pi:e _P, 25 20,0 52200

VttP 26 200 542 00

1 0 e Pi 27 20.0 5 62,-J 0
Drill Pipe 28 20,0 58C 00
SPipe 2 20,0 602.00

p 20.0 62200
22f C ~r4 9 C.O

D i! Pipe 32
Dri Pipe 33

Dr Pipe 34
Dril Pipe 35
D ri Pipe 37

SPpe 38
Srr I r~e i

.2.20.0 662.00

203 0 682.00

20.0 702.00
20. 722.00 742.0 ol/1S08
20 . 742.00 762.0 _ /13
200 762.00 782,0 08/13/08

Page 1 of 1



BOz7VLE W
Engineering Excellence Since 1942

Water Quality with Depth

South Florida Water Management District
L63N Site - Okeechobee County

WELL NAME
PERM IT NUMBER
JOB NUMBER

OKF-106
0198641-009-UC
17191.00

Depth
(ft bhis)

Temperature
°(C)

pH
(S.u.)

730 28.6 763

740 30.1 769

760 28,7 8.15
770 27.1 7.62

780 27.1 8.07
800 27,0 8.16

Total
Specific Total

Dissolved
Conductance

Solids
(pSlem)

2,590 1,290

2,680 1,340
2,700 1,350
2,710 1,3
2,720 1,360
2.700 1,360

Water Quality with D])pth

k ----I - --- ----------- -A
W..--

_.. ... ~*~,-=~ 1_1~'(-1~"~l"~"~d- ~l~_ 4

720 730 74 750 760 770 7 80 790 80 8gO

--- Spct ' ,ifi , Cuctano (ofit m)

-- ,H (ii ,.U.)
- T Iotal ;Dialved Solid (ppm)

Comments

35 .......

33

Z 25

" 2
A

I

iQ1t--
I'.

3,000

'A

2.000:r

V

"~*'*'~

._...............--f ............... r ---~

Depth lit)



E rgineering Excellence Since 1942

South Florida Water Management District
L63N - Okeechobee County

Deviation Survey

Well Number

Permit Number

Job Number

OKF-106
0198641 -00-UC

17191.00 Deviation from Vertical
(Degrees)

0.0

320

400

480

Deviation Survey

Depth DeviationDate
S (ee J deg rees)

7/82C008 60 0.

7/8/2008 120 0.2

718/2008 180 0,2

7/91200@ 1 240 0 4

7/9/2008 300 0 5

711012008 3,0 0.3

l i0/2008 420 0 2

7/10!2008 480 05

7/16/2008 560 0.9

717/2S03 580 1.4

7/1712008 500 17

712112008 630 10

7/22/2008 650 1.0

7/23/2008 670 1-3

7/23/2008 690 1. 0

7/23/2008 710 1.4

7128-2008 720 1.5

8/1 3/2008 800

OKF-t06 Dcviation Si vceyxs

S o Survy

yo'- = Deviation Survey
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i 6. Fji 33;y 5 F ;1. 8 j985397 V , <oyL.aB( RcoI.com

Aug, st 25 2008

Dear Intercgted Partics:

SUBJECT: Weekly Summary Report No8 -- August 18, 2008 thio.gl August 24, 2008
South Flrida Water Management District Upper Flridan Aquiler Monitor Well
OKF- 106 (tUFA-M WI )
FDEP UIC Well Construction Permit Number 0198641-009-UC

The purpose of ddis etter is tio inibrm the Florida Department of Environmental Protection (Department) of events
that transpired during the eighth week of constsuvcion on the upper Floridan aquifer monitor well identified as OKF-
1 06 (IUFA-MW I) and those activities anticipated for the next report period.

rithe construciion and related activities that transpired during the eighth week elatced to OKF-106 (UFA-MW1) are
summarized below:

a Cmplieted wel headwepad, ve & s'urface facilifies and met substantial cotmpletiot component of the
contract with the SFW1V D on. Thursday, August21, 2008.

* Continued demobilization and site restoration.
No drilling or testing activities were conducfed on Monday August 18". Tuesday August 19' , Sat rday
August 23d or Sunday August 24".

Work scheduled for the te t ort wi g d.. :

I he Contractors will develop the well while montorng the sand content via a Rosenii Sand Tester. Upon teaching
the desired sand content of 'ess than 5 mgt/L aficr a hour pctiod, the Contrwtor wil set up for and conduct step tes
(4 steps) and an 8-hour drawdown test. Waer quality samnples will be collected for major cation and anio: aralys s
along with pribnay and secondary drinking water criteria analysis, le Contractor will also continue to perform
demobiatiaon and site restoratioo.

If yoU have any qnuestio.s or concerS basced on the lntibrmation provided above, please contact the undersigned at
561-684-3375.

Michael W. B3enet,.P .G.
Senior Hydxogeologist

Distribution to hnterested Parties -Weekly Sttmmary Rcport No. 8

Distribution Mirk Silverman FDEP WPB
Joseph May. FDEP/WPB
George l'oulle r, FDRP/TL I.
Bob Verrastro. SFWMD/iWPB
File



September 1, 2008

Dear Intelrsted Parties :

SUBIECT: W.eeky Summary Report No.9 -August 25, 2008 through Augus: 31, 2008
So th Florida Water Management District, Upper FIoridan Aquifer Monitor Well
OK"- 106 (UJFA-MW )
FI)1' i )IC Well Construction Permit Number 019864-009UC

The purpose of this lettwr is to inform the Fiorida Department of Environ mTntat Protection (Department) of events
that trmnspircd during ilie ninth week of construction on the upper Floriidan aqifer monitor well identified as OKF-
106 tUFAIAMW 1) aed those activities anticipated for the next report period.

' e construction a d related activities that transpired durining the ninth wtek riateed to OKF-106 (UF A-MW) are
summariza below

* Completed well development.
* Conducted step test at 173 gpm, 307 gpm, and 400 gpm.
* Conducted 8-lour drawdown test at 414 gpm.
* Collected watelr a.rmpks for major caticnanion and prinmary/econdary dritking water atandard laboralory

anatlysi
* No driling or testing activties were conducted Saturday A ugust 30 ' or Sunday August 31 '.

Work scheduled for the next revort cgeriod:

'le Contractor will arrange for a geophysical logging company to cerfor:rm video survey and geophysical logging
as sapecified it; the technical plans and specifications. ' e Contractor wii aso continue to perform denmobil iation
and site restoration.

Ii you lia'n ty questions or cncems based on the informatior provide above, please contact tthe udersigned at
56 i684-4375.

SeFir Hyd'rogeologist
Boyle!

I c.ostre s: 8-/Iiour Drawdown and Step elst Oraphs

!)istribtion to iterested 'arties -" Wcekly Summary Report No 9

Disttbat on: Mark Silventan /DEP/WPB
Joscprlb E~y, FDi;P/WPB
IGeorge I isletr, FDEiTLll11
Bob Verm stro, SFWMD/,PB
File
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L63N {OKF-iO6) 8-Hour Draw down Test @ 414gpmn
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Septemer, , 2,008

Dear Interested Partics:

SUBJECT: WVceklyv Summary Reort No.10 - September 1. 2008 through September 7. 2008
South Florida Water Managme t District. Upper Floridan Aquifer Monitor Well
OKF-106 (UFA-MW 1)
FDEP UIC WeIl Consmruction Pernnmit Nmber i9864 1-009-UC

The purpose of this letter is to inform the Florida Department of Environmental Protection (Deparm eni) of events
that transpired during the tenth week ol'constractior on the upper Floridn aquaifer monitor we!l iderntifled ae OKF-
i06 (UFA-MWI) and those ativiies anticipated for the next report period.

The cons..:uctiont and ~clated activities that tran pired during the tenth week related to OKF-106 (UFA-MWI) are
s-mmWarl d below;

* Coanducted geophysical logging. [towever, an obstrucli: was observed just below the botalm of the casing
and the video tool colid not travel to bottom of' borehoe.

* Mobilized drill rig to site and drilled out obstrction in orehole observed during geophysica' logging
activities

* No drilling or testing activities were conducted Satur'ay September 6' or Sunday September 7 r .

Work sclhedi ed for the next reportoperiod

Tie Contractor will arrange fin a geophysical loggng company to minish the video surivey and geophysical logging
as specified in the technical pans anid rpecifictions. The Contr ctor will aso contimt;e to perfonr demobilization
and site restoration.

If you have any questios or concerns based on tbo informatlon provided a3wo, please contact the undersig ed at
56 -684-3375,

Sincerelv:

Michael W .

Senior lydrogeologist
Boy te;

TIhnclosures: J aoratry analytical dala for major catiodlanion

Distribution to Interested Parties -- Weekly Smmryin Report No. i 0

£Distribution: Mark Silveran FDEP/WPB
Joseph May, FDEP/W B
George Heulcr, ;IDEPr"lt.H
[rob Verrastro, SFWM!)/WPF
File



HBEL, Inc.
5600 U.& I North, Fort Pierr FL ?4546
Pon 72E 469ss84 Fa±x: (fra-0 47-4 Date issued: September 9, 2008

To: Shamus English
Boyle Engineering
3550 SW Corporate Parkway
Palm City, FL 34990

Client.: Boyle Engineering

Workorder ID: L63N CationiAnion

Received:
t2031953]

8/27/08 16:30

Dear Shamus Engish;

Anal;tical results presented in this report have been reviewed for compliance with the
HBEL, Inc, Quaiity Systems Manual and have been determined to meet applicable
Method guide ines and Standards referenced in the July 2003 National Environmental
Laboratory Accreditation Program (NELAP) Qualty Manual unless otherwise noted.
The Analytical Results within these report pages reflect the varues obtained from tests
performed on Samples As Received by the laboratory unless indicated differenty.

FDOH Safe Drinking Water Act, Clean Water Act and RCRA Certification #'s:

E96080, E83509

Questions regarding this report shou!d be directed to the Report Signatory at (772) 465-8584
referencing the HBEL Worororder 10 [Number].

Respectfully submitted,

Frir' Chl~ra~t

HBEL, Inc. Laboratory Manager
Nteo: This report i~ not t be copied, exept in f l, vithout ihe efpressd witen cnsel of MBEL. Inc.

5600 US North 4 66 St. Johns PWwy SUte 1300
Fort PiTrce, FL 3406 Sanford, FL 32771
FOH # C96080 FOOH # E83509 tda o

Ptr;far% ag 1oldr
Printed: 019/0£8



HBEL, Inc.
UO US, I Nort, Fort Pierce, FL 3494G

PhMone (7,Z 4S- a4 fax {77": 4E-57I 84

Client:
Wortkcrder ID:
Received:

Boyle Engineering
L63N CationiAnion
8/27/08 16:30

M84lettlhd Rid LCS Labonoro- G). Samo:. tC$AGL rmit Gcntrnwa p S brae D AS - =Mnit Sp.e S0.4aipi:: Ap~ .al4rte Di.=ampe tualpiat

BEL San) M~efhod Narra tives (If Applicable)
Number Sama I ay i. Method ~4iin

Metn HB-L Bakh Ate

5600 is I North
Fort P-ierce, FL 34946
FDOH # ES96080

Quality Control Summary
Anavticat Issue

4155 St Johns Pk y Sure 1300
Sanfond, FL 32777
EDOt # E& S#

,r* Aeda1 tB ~
4uU

t~ a~ld

[2031953]

Quality Control Summary

Preniead-: R!9/



HBCL, Inc.
5E60 1153 -. , 1 Nortfrw it PkerCc, a- 34946

Fhontr- (772146-534 fix. (M7) 467-5814

C/it nt: Boyle Engin-eerhg

CERTICAT$ OF ANALYSIS
12031 9531

Wcrkorder ID: LOBN Caton/Anion

R epoarting Ltriaty Prap AnAlyzed Lab
Parameter Q~iakfr Resdt Ulf~s Limit i et , Bat@. :atemm.- DOte/Tim Analyst 0p

Labcr~4q j ID 201953001
Sam p/e ID: OKF-106 Major Cation/Anion #1
Taal] willo teai Solids

7i t

Sil9 {03idm

Alp.fl. "
Alad/ ~ ]I °3

1500
55
6
1e
430
23

670
0.77
250
t6

Ica
(L80 U
0.8 UJ

mwL

mgits

Yn3/L
nigh,

32

0120

0,00:10
0,02?
50
0,022
1.4
1.0G

:re/LCaO,0a 2.2

mA 0t3 08

Laor bry /0: 2031953002
Sample ID: OK-106 Major COtion/Araion #2
'LaCe] Ckocdvd SoE s

OotcIiuw3

s.e6e~u

-l ifite

56

57
16
430

0.76
250
16
110
0.60 U
.+8 U

mat

irr

rgJd

rnVLCO03

mg!L CWCQO

0.0

1.0

0 2

0,0

1.0

-EPA 163 1 E p*no ? E A2 Q 0 5 = 6 Z C '01 2 3 5 4 D

EPA 20G7 MLTRS'3 OOIOa42 O1fl T5 OM

E PA 202',7 4ELTARNJ22 9W 8:2 0O 2i°3.354 CM
EPA 2U07 METAIIz M '/620UM05&4G
82A2? 2ME~TA;;2O 9 83 3202t

EPA 10.0 02780 020 A40 i
EPASCO-G77$53V W00 41'20 X
EPA. UoCt 177*3 (311910 IT:,3 JL

EPA 370i WC.082%25 f'Is 0130140 8P

$0123-0 B WCG129F,,0 0&1010A0i 15'52 GS

>w4 120.1 vWCGE2:-0&2 0835331 ;00 3

EPA 200.7 N85TA.S'2E :0W82 0000 CM
EPA 200.7 MV'A85424 (108/3 0283) 0M

EP200? W1ETAOO2w 09/50 8:2 OLx'00 ^:02 A
EPAPO03 MKAOO29 09M/08 x29 ' 180 ? C'M
EPA 3OU V?8 08&2,"1323-43 4.
EPA1 10.0 C7795 3S/19i'03 14;40 JL

EPA V 0iM OVUM3 0& 314:16 4

EPA'i 30.0 '107765 (P0 14,40 SP

81432 4 WGGE2078 G-338152C

1Eesu11t :liiens U Wot Deteotee I = Anlyrie JeteLotod berazen tle L atoratory' Melhod Detecon Lmit aid L ab.-ator4 Reporting Lirt,
Appn ,abole Fi r~da Deartment of Ervbnrneokd! Pr , tect or Gutiers deflned beew. Statement ; f Esternted Lncerb in-ty availbie upon, Mq> eot.

5600 us I North
Fort Pierce, FL. 34940 Sanford, FL 32774

E96083
2,909

E960603

E % 80

E9080

£26083
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A HARBOR BRANCH f
SE VIRONMENA

LABORATORIES, INC.
%oUS Noff t F*$ RI4, P. X4946

Phav , V72) 465-M40, Et 20~ Fag [77) 467 -1'4

QornPanYs&4e_ ~

Chain-of-Cusody

Agi& rnent pi b PvdokSMws]

MTehoWt

Address: 9 (t /~~g~4 ~ g - --- ~

(4't# (04, JLt r,~p:jjp'

PRone;'')Q63i-3j FB:ygIZ

client Contact

?rojecn aa / '/v-
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2031953001 OKF-106#1

Anion!Cation Balance
Referenced in The NALCO WATER HANDOOK (second edition)

Calions
(from HBEL report)

AikainEty
Silica
Chloride
Suifate

100 mgiL as CaCO3
16 mpL as SiO2

670 mgfL
250 mg/L

Anions
(from HB EL Repot)

Sodium 430 rmgL
Potassium 16 rngiL
Magnesium 56 mgiJL
CSlirum 55 mg/L
Iron 0 mgL
"Assumng iron is in solution as Fe+2 (Ferrous)

Anion Total 1317.98

Calciurn Carbonate Equivatent
Muniplier

100 100
0,83 13.28
1.41 944.7
".04 260

Calclum Carbonate Equivalent
Multipl[ier

2.18 937.4
1.28 20.48
4.1 229.6
2.5 37.5

1.79 0

Cation Tosia 1324.98

Percnt Difference:

HBEL Sample:

0,374561



2031953002 OKF-106#2

Anion/Cation Balance
Referenced in The NALCO WATER HAN DOOK (second edon)

Cat ons
(from HBEL report)

Alkalinity
Si!ic
ChIorde
Sulfate

110 m/L as CCO3
16 mgl as SiO2

67 mg/L
250 mg/L

(from HBEL Report)

Scdium 430 mglit
Potassium 16 mg/L
Magnesium 57 mg/L
Calcium 56 mg/L
Iron 0 mg/LL
*Assumin !rrr is in soluti-on as Ft+Z (ferrous)

Anion Total 1327.98

Ca iurn Carbonate Equivalent
Mulplier

1,00 110
0.83 13,28
1.41 944.7
'.04 260

Calcium Carbonate Equivalent
Mutiiplier

2.18 937.4
1 28 20.48
4.1 233.7
2.5 140

1.79 0

Cation Total 1331.58

Percent Difference:

H EL Sample:

0.191429



C
Lithologic Log of

Well Samples

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I



South Florida Water iianagement District
-,i n Oo#kecchobee County

iWfLL NAIIt
PERMiF NUIBERy
sta.t flJh; i M& i 9ZQ 3: g-a49 f

c ~tlti.b

Latc Deptl (W b( Obherver s Dtisecription

00i 0 0 IQuar Sanr l -Unconsidaed dar. v.Lk yllowish brown (t)YR 42 -fine o ncdium

SJ rdinEd; mderatcly sorted; 20?r o ks _tly

7 I20t I1 20 Quartz Sand -Unconsolidated, grayish orange (l YR 7/4)- fine to medium grained;
Smoderately sorted; 20% pors.tsiv

711/2008 30,,, I.,08 30r

30 Quartz Sand - Unconsolidated, gmyrash o t ne(I0YR 74)- fine to rmedirum rained
moderately sorted: 20% porosity

40

50

60

70

gO)

Shell Fragments (50%) - UncrwmmAidaed shell fragments and pieces: Quariz Sand
(40%)- Unconsoidated, grayish ora 4ng (IOYR 7.4)- fine to medium grained;
Phosthale (5-104%) - approx. 1 mom , sub-ounded sub-angular _
Shell Fragments (65%) - Unconsolidated shll fiaginmens and pieces; Quartz Sand
(25%)- Unconsolidated, grayish orange (10YI_ 74)- fine tor medium grained:
Phosphatc f5 -ii '%.) t pio:. I tmmrt sub .roundd to sub-angular _____
Shell Fragments (65%) - nconrsolidated shell fragments and pieces: Quartz Sand
(25 j- Unconsolidated, grayish orange (10YR 74 tine to r miediumn grained;
Shosphatc (5-10%) - app ra. rosa , sub-rounded to sub angular

Shell Fragments (65%) - Unconslidated shell fr.ag-nens. and pieces; Quartz Sand
a( 2 5%)- Unconsoidaltcd. dark yel lowih brown (i OYR 4 2); Phosphate (5-10%) -
a _ mm, sub-rounded to sub-as.u1ar
Shell Fragments ( 65) - Uncot3ridated shell fragments arnd pices; Quartz Sand
(20%)- Unconsolidated, ligt gray (7)- "ine to medium grained; Phoasphate (10-15%) -
agrox_ 1-2 mm, sub-rounded tsu aasrgar

90 Shell F agments (70%) - Unonrsoi~iatud shell fragments and pieces: Quartz Sand

(25%g- Unconsolidated, light gray (7)- fine o medium grained: Pho sphatc (5% -

approx. f-2 mntm sub-rounded to sub-animt t
100 Sh11 Fragment (70%) - Un c~t solid ed ahelI tiragments and pieces; Quar t Sand

(25% - fnaconllsociate, ight gray ('}- tine to aenro l1 greained; tPplowphtC (5%i -
appox. 1-2 mm, sub-:bunded to stbargular Ce axt pien cs evident in ssmple

100 1l 0 Shell Fragment (10%) -Unconsobdate.d s i fragments and piecs Quartz Sand
(25%)- Uncons tidated, light gray (71- fine to nmedium gained; Phosphate (5%) - fine
grained to approx. 1-2 rmna , sub-rounded to stub-angular, Cement pieces evident in
sample

1 0 i120 Shell Fragments (60%} - Unconsolidated slelt f~gmments and pieces; Quartz Sand

(25%)- Unconsoirldaled, lig gray (7)- fine to :dium gmrined; Silt (10%); Phosphate
i(%) - fine grained to pprox. 1 mn ,sub -rounded to 'b-angular

120 t; Shell Fragmfnts (60'% U'..,. =!idad shei fra metas and pices; Quartz Sand"-

.5 Unt :-.ai;e to .t, :.. t -rion d to i:sa lC i

<

7/7 2008

772008
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Date
7/8/2(78

2 008

78/2008
7/8008

160

170

r n

140 150

0 g g p

7'!92008 1 Io

7/i9/2008

7/9/2008

7/9/2008

7/9/2 O08

7/1912008

7'9:2008x,

7/9/2008

'9/2008

190

190 200

200 210

210 O

230

240

250

2330

240

250

gawnr ti " Jt I tr.I..L al.i r _ . _ _. 0 .. .gJ.. ... ... z -r
Unconsolidated, 'ight gray (7)- f~e to medium grained; Phosphate (10) - fie
grained
Clay (50%) - pale olivc (tOY 6/2), moderately to pooirly cohesive; Shei Fragments
( 25% - Unco nsodated shell fragments and pieces; Quart: Sanrd (15%).
Unconsolidated, greenish gray 50 6 !-- fine to medium graiacd; Phosphate (1 6,) -
fine grained
Clay (50%) -pale olive (IOY 6/2). moderately to poorly cohesve; Shell Fragmients
(25%) - Unconsolidated shell fragments and pieces;a Quarkz Sand (15% )-
Unconsolidated, greenish gray 5G 6/i- fine to medium grained; Phosphate (10%) -
finme grained
Clay (55%) -pale olive (_0Y 6/2), modcrately ro poorly cohesive; Shell Fragments
(25%) - Unconsolidated shell fragments and pieces; Quartz Sand (10%)-
Unconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (10) -
fine grained
Clay (50%) - pale olive (t0Y 6/2), moderately to poorly cohesive; Shell Fragments
(25%o) - Unconsolidated shell fragments and pieces; Quartz Sand (15%)-
Unconsolidated, greenish gray 5G 6/1- fine to medium grained; Phosphate (10%o)
fine grained
Clay (55%) -pale olive (IOY 6/2), moderately to poorly cohesive; Shell Fragments
(25%) - Unconsolidated shell fragments and pieces; Quartz Sand (10%)-
Unconsolidated, greenish gray 5G 6/1- fie to medium grained; Phosphate (5-10%) -
Fie grained

Clay (65%) - pale oive (10tOY 6/2), moderately to poorly cohesive: Shell Fragmenrs
(20%) -Uinnsoidated shell lagmients and pieces; Quartz Sand (10%)
Unconso-dated, greenish gray 5G 6/ -ftieI m edium grained; Phosphate (5%) - fine

Clay (70%) - pale olive (10Y 6/2), moderately to poorly cohesive; Shell Fragmncts

(20%)- Unconsolidated shell fragmnents and pieces; Quartz Sand (5%)-
Unconsolidated, greeris, gray 5G 5/1- fine to medium grainedl Phsphale (5%) -fne

260 'Clay (90%) - dusky yellow green (5GY 52), very to moderately cohesive; Sherll
Fragments (5%) - Unconsolidated shell fragments andi pieces; Phosphate (5%) - fine

260 270

Clay (85%) - dusky yellow green (5GY 5/2), moderately cohesive; Shell Fragments

0 5% - Unconsolidated shell fragments and piecesl Phsphate (5% fine gsiredl

Clay (85%) - dusky yellow grcn (5GY 5,2) moderately cohesive; Shell Fragments

- . J Q ~ nonodte tei.rge(uaeptes;?o hn.. (5 - fl~,~~"~n e~ ~amnj

From To4toe S

130 140 ShcH FragmeHts (6 %) - Unconsolidated swell fragments and pieces, Quartz Sand
4(25%)- Uncotnsoidated, light gray (7)- fine to rdiurm gaicd; Silt (10%) , P,-sphate
i f5% - ine grainr io a rox i mm ub-runded to snh-ain-ula

S758;208

160

S170

~

Shci Fragmets (50%) -Unconsolidatcd shell fiagment;s and pieces; Quartz Sand
(20%- Unconsolidated, light gray (7)- fine to medium graincd Silt (1t%)3; Phosphate

0% - fine grained
Shell Fragments (55%) - Unconsolidated shell fragments and pieces. Quatz Sand
(25%)- Uncsolidatjcd, light gray (7)- fine to medium gram;ied Silt (10 ); Phisphate
(1ts fine taifted
Shell Fragmeni (t5%) -Unconsolidated shell fragments and pieces. Quas i Santi
(25%- Unconsolidated, fight gray (7)- ftine to amedium grained; Silt (10%); Phasphate
(l0t%) -fine grained _

Shell~ FrantsH~ (P60%) - Uncsli.?datedC~lr; she fa m os~l and t4ices~~ Cifp (30%),



Date

340

'f-

350

370

370 380

380

390

390

400

420 430

Clay (70%) - dusky yellow green (5GY 5/2), moderately cohcsivc; Shell Fragments
(25%) - Unconsolidated shell fragments and pieces; Phosphate (5%) - fine grained
Clay (45%) - dusky yellow green (5GY 5/2), poor to moderate cohesion; Quartz Sand
(25%)- Unconsolidated, mostly translucent,coarsc to tine grained; Shell Fragments
(20%) - Unconsolidated shell fragments and pieces; Phosphate (10%) - medium to
fine grained
Clay (40%) - dusky yellow green (5GY 5/2), poor to moderate cohesion: Shell
Fragments (30%) - Unconsolidated shell fragments and pieces; Quartz Sand (25%)-

Unconsolidated, mostly translucent,coarse to tine grained; Phosphate (10%) - fine
grained to 1 mm, sub-rounded to sub-angular
Clay (40%) - dusky yellow green (5GY 5/2), poor to moderate cohesion; Shell

Fragments (30%) - Unconsolidated shell fragments and pieces; Quartz Sand (25%)-
Unconsolidated, mostly translucent,coarse to fine grained; Phosphate (10%) - fine
grained to 1-2 mm, sub-rounded to sub-angular
Shell Fragments (45%) - Unconsolidated shell fragments and pieces; Quartz Sand
(30%)- Unconsolidated, mostly translucent,coarse to fine grained; ; Phosphate (15%)
fine grained to 1-2 mm, sub-roundcd to sub-angular; Silty Clay (10%) - dusky yellow
green (5GY 5/2), very poor cohesion
Shell Fragments (40%) - Unconsolidated shell fragments and pieces; Quartz Sand
(30%)- Unconsolidated. mostly translucent,coarse to fine grained; ; Phosphate (15%)
fine grained to 1-2 mm, sub-rounded to sub-angular; Silty Clay (15%) - dusky yellow
green (5GY 5/2), very poor cohesion
Carbonate Sand (40%) - Unconsolidated, grayish orange pink (5YR 7/2), medium
grain size; Shell Fragments (35%) - Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- Unconsolidated, mostly translucent, medium to fine grained;
Phosphate (10%) - medium to fine grained
Carbonate Sand (40%) - Unconsolidated, grayish orange pink (5YR 7/2), medium
grain size; Shell Fragments (30%) - Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- Unconsolidated, mostly translucent, medium to fine grained;
Phosphate (10%) - medium to fine grained; Silty Clay (5%) - dusky yellow green
(5GY 5/2), very poor to no cohesion
Carbonate Sand (45%) - Unconsolidated, grayish orange pink (SYR 7/2), medium
grain size; Shell Fragments (35%) - Unconsolidated shell fragments and pieces;
Quartz Sand (15%)- Unconsolidated, mostly translucent, medium to fine grained;
Phosphate (5%) - medium to fine grained
Carbonate Sand (45%) - Unconsolidated, grayish orange pink (5YR 7/2), medium

grain shize Shell F"agments (35%) - Unrconsolidatted shell fragments and pieces:

Quartz Sand (15%)- Unconsolidated, mostly translucent. medium to fine grained;
Phosphate (5%) - medium to fine grained

2.~sr~~

7/9;2008

7/9/2008

7/9/2008

7/9/2008

7/9/2008

From_I

300

310

320

330

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

7/10/2008

I
01' Observer's Description
To
290 Clay (80%) - dusky yellow green (5GY 5/2), moderately cohesive; Shell Fragments

15%) - Unconsolidated shell fragments and pieces; Phosphate (5%) -fine grained

300 Clay (80%) - dusky yellow green (5GY 5/2), moderately cohesive; Shell Fragments
(15%) -Unconsolidated shell ra ments and pieces; Phosphate (5%) - fine grained

310 Clay (80'%) - grayish olive green (5GY 3/2), moderately cohesive; Shell Fragments
_ (15%) - Unconsolidated shell fra nts and fieces Phosphate (5%) - ine grained

320 Clay (85%) - grayish olive green (5GY 3/2), moderately cohesive; Shell Fragments

1(10%) - Unconsolidated shell fragments and pieces; Phosphate (5%) - fine grained
330 Clay (85%) - grayish olive green (5GY 3'2), moderately cohesive; Shell Fragments

_ (10%) - Unconsolidated shell fragments andieces; Phosphate (5%) - fine grained

340 Clay (85%) - grayish olive green (5GY 3/2), moderately cohesive; Shell Fragments

-I

I

-'~~i"''"-----
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£ate I From T
7:0:2008 ,40 450

7/10/2008 450 460 gained
sandy (lP l45) - e oJibve (1(Y 6:2 .poai- cohmesion; Shell I ragtents (&5 ) -
Ulnc crlidated shell fragmerts and pieces; Carbonate Sand (20%) - Unconsolidatd,
grayish ornge pnk (SYR 7/2), nmedium to fin grin sie; Quart; Sand (5%I
U 3consl x idat+. mostly transaccmntnmdium to fine grained; Phaosphae (5%) - firke

adr->lay 4%-- - t4 pale olive (t10Y 62). poor chcsion:Shell r rai:enrs i~x ~
Uneonsoidated shell fragments and pieces; Carbonate Sand (15%: - Unconsolidated

...... :. . ...... . . .l..t I. -L '- ., ' * -
.

... . -? ... .- --. • - . -... .. g
a

... . ,

irayi'. or'ange p wI 1(r wi , u eL um r irt e goraitrains - uar :vanui i7 ~ l-
£ro_. io d nioqiw rrnsliiccn. .iil-nl to fiqc t (yrAi -'( fin

grained ''...

Sandy Clay (. %) - pale olive )10Y 6 /21, poor to modei'e cohesion. Shell
lrtgments (20%) -Uncnsolidated shell fragments and pieces: Caonatle Sand (t 5%)
-Unconsolidated. grayish orange pirk (5YR 7/2) medium to fine grain size; Quartz
Satd (5%)- Unctnsoidated, mostly tratslucentnedi;um to fine graiued; Phosphate
(5%) fine grained _

Sandy Clay (7S%) " grayish green (10GY 5'2) moderately cohesive, Shell
tragmenls (I 0%t - ~isco-solidated shell fragments and pieces; Quartz Sand (i0%)-

unconsolidated, mostly ralucent, mediupn to fine gtraed; Phosphate (5%) - line
1Yajinfl,
Clay (7%) - grayish gre t (10GY 5:2). moderately cohesive; Limcsttone (10%) -
white (N) to vry pale orange (10 YR 82), moderatdly to poorly indurated; shell
Fragements (5%) - Ulconsolidated shct! fragments and pieces; Quartz Sand (5 ~t)
L nconsulidated, maostly translucen,medium to fine grained; Phonphate (5%) - fine

500 510 ( lay (75%) g-rayish green (10GY 52), well to moderate coheson,; .I imefitom (/10%)
- whit (N9) to very pale orange (l 0 YR 81, moderately to poory iouor rated Shell
f Prgneits (5%) - Uncolnoidated shell &ragnmens and piace ; Qxuar Sand (5% -
Unzcor~lidatcd, mosly tr nshient,nedium to fine grained; Phosphate (5%) - ine

510 520 laY 7i%) - grayish green (1OGY 52), well to mudec cohesio, inmestnne (10%)
- wtnt: (N9) to very pale orange (to YR K612), mederatey to p;or:Iy n iuratet; ltshed
;-ragments (5%) Uncoxrsolidame shell fragments and pieces; Phoshate (10') -
iu rt tod fliwrined;

520 530 iClay (80%) - dusky yellow grecn {5GY 5/2), well t moderate eohesion, Limestone

530

540

55 "S

(t0%) -white (N9) !o very pale orange (10 YR 8/2), moderately to poorly indurated;

Shell Ft-rtens (%) - Unt:onsoldated shell fragments and pieces; Phosphat- 5% -

Imedium to nlae gai ied
q0 Clay (8b% dus- ky yJlow green (5GY 522), well to rmvderte cohesion; Limesone-

(1 0%) white NO) to very pale orange (l0 YR 8 2), moderately to poorly indttrated
ShellI FPgments (Si ) Unconsolidated shei fragmen, and pieces; Fhosphate (5%) -
madium to fine esnned-

550 Clay (8(%) - pane olive (10Y 6:2), we to moderate cohsi; l imeson e (6tI. -
wite (Ng) to very pale orange (10 YR 82), moderately to poorly idurated: Shell
Fragments ( 3 I Unconsolidated slI fragments and pieces. Phszihaste (5:
tedim to tie 'miled_

560 Ct-ly ., pale oltve (1,Y ) , a ' ntdem te cohen i :mrston. (10!0) -
white tN9) to vry pale orange (10 YR 8 2), moderately to pory indurated; Shell
fIragment (5%)1 Uneo) r ,lidated she!. fragments and piece.s; Ptusphte (5%)
.medu in i ne grained..

- ;r5 /

.. b e.r D e......... e.........

UndygkS < ?rw'fy y 6.e t76I<' IF1Y 6/2), p St:l I
Unconsolidalte. shell gments and pieces; Carbonate Sand (20%) -. UrnconxIidated,
grayish aonu pink (SYR 7:2) .mediu l l e grain sire: Qua;z S r id ( 5%)
UJnconsOdaied. mostly trans ucenm.mediuMn to fine grained; Phosphate '%) -finthe
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f
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1
p

Ii;~Y" -~



iept (ft. bs
From re.
560 570

. ..g.

380 590

590 ti6

Observerba Descripin

Clay (30%) -pale olive (i0Y 6/2). well to moderate cohesion: Limestone (i 0%) -
white (N9) to very palec orange (10 YR 8/2). moderately to poorly indurated Shell
1Fragments (5%) -Unconsolidated shell fragments and pieces, Phosphate (5%)-
Imedilm to fine orained
Cay (810%) - pale olive (i 0Y 62), well to moderate cohesion: Lirn:smonc (It ))
white (N9) to very paic orange (10 YR 8/2. mroderately to poorly indurated; ShelI
Fragments (5%) - Unconsoiidated shell fragments and pieces; Phosphate E5%)
medium to fine 2rained
Clay (7%}) - oile olive (IOY 6:2), well to moderate eocstro: Lrresrone (10%) -

.yi _.. . k nrt ' t t sr 2 't -t

Wi t (NV) to .-.t p a k nrange ('J Yr 2;. maod/ tel yv to polty ifld.Medt, iAil
Fragments (5%) - Uncon solidated shell fragments and pieces: Phosphate (0f.) -
medium to fine graied ..
Clay (80%) - pale olive (10Y 6:2), well to moderate cohesion; .intestone (io0% -
lwhtl 1tiN S iTF lr y33 s 3-,aCent' irr ; gr t mor lv ..sj ne:.rlv invarti: r 8rip

2 I208 j6 a 0 s60

61: 0*

630

640

650

660

670

640

650

660

670

60

690

690 I00

710

,d tV A.W T4c I.. 1Sf - F rac in Vl slM A t b'II l rc r.i 4 2f ,A R I .:'1 {). 3t0I,, 5.5 .I; _

I r~l~t1 15rl. rllru lrra

Clay (64%) -pale otive .10CY 6'). wel to moderate cohesion; Limest e:v (30%) -
wh it (Ng) !o very pale orange (10U YR 82), moderately t: poetl y Iturated: Shil
fagmenrts (5%) -:consraidated shell fragents and pi ces: Phophaec (5%) -
mediuan a to ie d _i_<rinc.
Clay (70%) -pale olive (IOY 6i2), well to r~tderxac cohioan: imesstone (20%) .

hite (N9) o ver. pakl orange (10 YR 82), moderately to poorly indus td; Shll
Ftngmeu.t s (5U%,) U1:nconsolidated xhell fiagments and pices; Phosphate I(5)
eedium to fine grined
Clay (70%) -pale olive (I0Y 62), wcl to moderaie cohesion; I imestonle 20%)
white (N9) to very pale orange (10 YR <'2), nimodrately to pooly induralted; Shell
Fragmeunts (5%) - Un consolidated shell f agments and pieces: Phosphate (5%) -
medium to fine grained _

*Clay (70% - pale olive (IOY 6/2), wea lo moderate cohesion: Limcstone: (20%) -
white (Ng) to very pale orange (10 YR 8/2). moderately to poorly indurated: Shell
Fragments (5') -Unconsolidated shell fragments and pieces; Phosphate (5%) -
medium to fine grained
*Clay (70%) al olive (10Y 6/2). well to moderate cohesion: Lmestone (20%) -
wlite (N9) to very pale orange (10 YR 812). moderately to poorly indurated; Shell
Fragments (5%) - Unconsolidated shell fragments and pieces; Phosphate (5%) -

medium to line grained
*Clay (60%) -pale olive( COY 6'2), well to moderate cohesion; Limestone (30%) -
while (N9) to very pale orange (10 YR 8/2), moderately to poorly indurated;
Photsphate (10%)- medium to fine grained
"Clay (6 4U%) -pale olive (I0Y 6/2). well to moderate cohesion; Limestone (35%) -
white (NY) to very pale orange C10 YR 8.2), moderateiy to poorly indurated;
i .sphate (5%) - mediuar to fine grained
*Clay (70%) -pale olive (t1Y 6/2), welt to moderate coheson: Limestone (25%) -

white (NY) to very pale orange (10 YR 8/2). moderaely re poorly induralctd
Phospate (5%) - medium to fine grained

*'LImesatonle (55%) -white (N9) Jo very pale orange (10 YR 8/1), poorly inudated,
chalk: Clay (3 T%) -yeliow ish gray (5Y 72), uell to moderate cohesion; Pho-sphate

(t 5S% -fir- grained to3mm
*imestone (7%) --wtile (N O) to ve v  pale ornnge (10 YR 8 2) poorly indurated.

rhalky Clay (20%) .. yellowish gray (5Y 7.2), well to roderate c~ohesion; PhoThale
SI= ) lite graned toNm3rm

*lImtnt er. (7!:)- - ite (N9) to very pale orange (10 YR: 2), poori indurted
.2.*5_~ FT-. T .ilf l . t~~.. . . .C.- I\ . r' .tt . _.. _ I _. .I11 JII~''Ce~~bI o- ;y ;oltre; - ji-lf ycra v'rss 4C a !I ;~r sow;'u :c~T~ cocs: '-rz. cr'

-, !. W t ine PPyne~d tog~mmi
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Diepth
From
7107/23/2008

8/7/2008

8/13/2008

8/'13/2008

8/13/2008

8.13/2008
6/3!2008

8 13/2008

8/13.2008

780

Date

730

740

150

760

r7/0

ft. hbs - feet below land surface

l. Observer's Descrption
To

720 *Limestone - white (N9) to ve r pale orange (10 YR 8/2), poorly indurated. chalky.
730 Limestone - Very pale orange (10 YR 8.2), moderately indurated, calcareritic, low

intergranular macroporosity, lepidocychna .sp .present, turritella and other shells
pieces and fragments evident

740 Limestone - Very pale orange (10 YR 8/2) to light gray (N8), moderately to poorly
indurated, calcarenitic, moderate macroporosity (mostly moldic and intergranular),
lepidocyclina sp pesent, abundcnt shell pieces and fragments

750 Limestone -Very pale orange (10 YR 8/2), poorly indurated, calcarenitic, highly
friable, abundant lep idocyclina sp . present.

760 Limestone - Very pale orange (10 YR 8/2), poorly indurated, calcarenitic, highly
friable, abundant lepidocycli n. present.

770 Limestone - Very pale orange (10 YR 8/2), poorly indurated, calcarenitic, highly
friablec, abundant lepidocyclina p._ esent. - -

180 LAmieS oae - very paie orange (~, Y l a/2), poorly Imouuraita, caicarenic, agnialy

friable, abundant lepidocyclina sp. present.

790 Limestone - Very pale orange (10 YR 8:2), moderately to poorly indurated.
calcarenitic, moderately friable, abundant lepidocyclina sp. present. _

Limestone - Very pale orange (10 YR 8/2), poorly indurated, calcarenitic, highly
800 friable, abundant lepidocyclina sp. present.

*Due to drill bit configuration, lithologic sample collected may not be completely representative of noted depth interval.

----- -------------- ~----- ----------
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18-Inch Steel Casing

Mill Certificate

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I E-1
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CertainTeed PVC

Casing Specifications

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I F-1
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South FIorida Water MWanagement
L6 Oeec~fhea County~~*,~ Br~~s.~~,-+J~n ~ ~~-&JL-3~

DATE
WiOLL NSUMtBER
PERMIT NUMBER
JOB NUMBER

LENGTH OF SAMPLE
PERCENT RECOVERED

DEPTH INTERVAL
(ft bls) (ft)

730 - 732.75 0 -2.75

i

f

District

8 -12-08
OKr--106
0198641-009-UC
17191.00

8 ft
80%

DESCRIPTION

Limestone: very pale orange 10 YR 8/2, biomicrite; moderately indurated,
calcarenitic, slightly friable, vuggy, good macroporosity (mostly moldic and
ntergranular), lepidocyclina sp. present, abundant shell pieces and
raaments.

2.75 - 7.5 Limestone: very pale orange 10 YR 8/2 to light gray N8, biomicrite;
moderately to poorly indurated, calcarenitic, moderately friable, vuggy,
good to moderate macroporosity (mostly moldic and intergranular),
leridocvclina so. oresent. abundant shell oieces and fraaments.

732.75 -
737.5

737.5 - 8.0 7.5 - 8.0 Limestone: very pale orange 10 YR 8/2, biomicrite; moderately to poorly
indurated, calcarenitic, moderately friable, slightly vuggy, moderate to poor
macroporosity (mostly intergranular), lepidocyclina sp. present, shell

ieces and fragments evident.

framets
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Core Description and
Petrographic Analysis of a
Conventional Core from:

ah

Core Lab
RESERVOIR OPTIMIZATION

South Florida Water
Management District

L63N Core

Okeechobee Co., Florida



Petroleum Servioes Didsion
Reservoir Geology
Houston Advanced Technology Center
8316 Windfern Road
Houston, Texas 77040
71R.R R7f17

November 21, 2008
HOU #080879

South Florida Water Management District
3301 Gun Club Road
West Palm Beach, Florida 33406

Attention: Mr. Clayton McMillan

Subject:

Core Description and Petrography (Thin Section Description and X-Ray
Diffraction) of Conventional Core from:

South Florida Water Management District

L63N Canal Core
Okeechobee Co., Florida

Objectives:

1) Provide a macroscopic description of the core.

2) Describe the petrographic characteristics (fabric, texture, composition, types
and distribution of porosity) of the rock.

CLB

NYSE

urinn. ntFlA

11_1111_1



Introduction

An approximately 7-inch long piece of conventional core was submitted to Core

Laboratories - Reservoir Geology for description and petrographic analysis (thin section

description and x-ray diffraction). The client indicated the core was from the Middle

Eocene, Ocala Formation. The core section was slabbed, photographed and described.

A single thin section (1.5" X 3", blue epoxy impregnated, dual carbonate stain) was

made from near the top part of the core and a sample was taken adjacent to the thin

section sample for XRD analysis.

Core Description

Figure 1. Core Photo

The rock is predominantly friable, light beige to tan, highly porous limestone. The

figure shown above (also enlarged in Plate 1) illustrates the general character of the

core. Left of the red line (indicated by 'G') the rock is predominantly a grainstone. Right

of the red line (indicated by 'P') the rock is primarily a packstone. The large feature

indicated by 'E' is interpreted to be a matrix-filled mold of an echinoid (sea urchin). The

macropores seen at this scale are predominantly interparticle and moldic (shapes of

most of the moldic pores indicate they are likely pores created by the dissolution of

mollusk (bivalve) and other shell fragments. Large orbitoid foraminifers (Lepidocyclina

sp. - e.g. Figure 2) are most abundant and are typically about 10 millimeters in diameter.

Other macrofossils (gastropods, bivalves - e.g. Figure 3, bryozoans) are much less

common.



Figure 2. Lepidocyclina sp. Figure 3. Bivalve

(diameter of test is 7 millimeters) (long dimension of shell is 7 millimeters)

Petrography

Samples chosen for thin section and XRD analysis were taken from near the top

of the core section (left side of Figure 1, grainstone portion of the rock). XRD data

(Table 1) indicates the rock is 100% calcite. Petrographic data indicates this part of the

Table 1.
Sample Whiole Rock Mineralogy Relative ClayAbundance

Information (Weight%) (Normaized to 100%)
Sample Depth Quartz K edspar Plagioclase Calce Dolomte Sidente yre ota Clay mectite Iite/ illite Kaomte Chlonrte

Smectite Mica

1 Unknown Tr 0 0 100 0 0 0 0 0 0 0 0 0

Tr=Trace (<05%)

rock is a bioclastic grainstone (Plate 2, Photo A). The allochems are intraclasts and

various types of bioclasts. The larger bioclasts seen in the thin sections include pieces

of gastropods, mollusk shell fragments (typically bored, e.g. Plate 2, Photo B), and

orbitoid foraminifera tests (e.g. Plate 1, Photo A). The smaller grains include pieces of

mollusk shells, echinoid spines, bryozoans, coralline algae, codiacean algae, and

several kinds of foraminifera (biserial, miliolids, orbitoid fragments). Non-skeletal clasts

are predominantly intraclasts (e.g. Plate 2, Photo A). The typical size of the smaller

grains (bioclasts and non-skeletal) is about 0.209 millimeter (fine sand size on

Wentworth scale). Almost all of the grains have a micrite rim and a subsequent coating



of isopachous/fringing cement (e.g. Plate 3, Photo A). The isopachous/fringing cement

coats the exterior surface of the grains and also chambers and voids in bioclasts such as

miliolid foraminifer tests (e.g. Plate 3, Photo C). Small amounts of sparry calcite cement

occur throughout the thin section. It typically occurs as an interparticle cement, often

attached to larger bioclasts (e.g. Plate 2, Photos B and C). The sparry calcite cement

also occurs as cement filling chambers in some of the foraminifer tests (e.g. Plate 3,

Photo C).

Visually estimated porosity of the thin section is about 30-35%. Pore-types

include moldic, intraparticle, and interparticle. The moldic pores are typically the largest

pores and appear to be the result of the dissolution of mollusk shell fragments (Plate 2,

Photo A). Moldic pores also result from the near-complete dissolution of grains, where

only a micrite rim or isopachous cement remains to indicate the previous existence of a

grain. Intrapartice porosity includes un-cemented chambers in foraminifer tests, pores in

other bioclasts, and partially dissolved intraclasts (e.g. Plate 3, Photo A). Interparticle

pores (e.g. Plate 3, Photo B) are the most abundant pore-type in this rock and account

for about 2/3 of the total porosity.

Reference List

Scholle, P.A., Ulmer-Scholle, D.S., 2003, A Color Guide to the Petrography of
Carbonate Rocks: Grains, textures, porosity, diagenesis; American
Association of Petroleum Geologists Memoir 77, 474p.

Thank you for this opportunity to be of service. If you have any questions, or if we

can be of further assistance, please feel free to give us a call. One copy of this report

was delivered to Mr. Clayton McMillan (South Florida Water Management District, West

Palm Beach, Florida). The remainder of the core and the thin section were returned to

returned to the client, along with the final report.

Barry E. Wawak
Senior Geologist
Reservoir Geology
Core Laboratories

These analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential report is made.
The interpretations or opinions expressed represent the best judgment (all errors and omissions excepted) of Core Laboratories; but Core Laboratories and its officers and
errployees shall not be liabt for any bss or damage resuting from the furnishing of the data reported herein. And Core Laboratories makes no warranties, expressed or
irrp lied, whether of fitness for a partcular purpose, merchantability or otherwise, as to the accuracy of the data reported.



Plate 1

South Florida Water Management District

L63N Core
Okeechobee Co., Florida

XRD Data
Bulk Mineralogy (wt. %)

Quartz - Trace
Calcite - 100%

Core Photo

Approximately 7-inches of conventional core was available for description. The core has a light tan to
beige color and is friable. The upper half of the core (above the red line) has a grainstone texture. This
part of the core consists of macrofossils, broken pieces of fossil shells and clasts, with very little matrix.
Macrofossils include large orbitoid foraminifera (Lepidocyclina sp.), gastropods, and bryozoans. A photo
of a Lepidocyclina sp. test is shown in the inset photo. The diameter of the foraminifer test is 7
millimeters. A large clast-like feature near the base of the grainstone-interval appears to be an echinoid
(sea urchin) mold that is filled with micrite. Moldic pores and interparticle pores are the dominant pore
types in this part of the core. The lower half of the core (below the red line) has a packstone texture
which reflects elevated amounts of micrite in this part of the core. This is indicated by a marked
reduction of open macro-pores. The identifiable macrofossil content of this part of the core is similar to
the upper part. Moldic pores are more abundant than interparticle pores in this part of the core.
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Plate 2

South Florida Water Management District

L63N Core
Okeechobee Co., Florida

XRD Data
Bulk Mineralogy (wt. %)

Quartz - Trace
Calcite - 100%

Thin Section Scan and Photomicrographs

The thin section was made from the grainstone part of the core. The thin sections also contains
scattered, small areas of microcrystalline micrite matrix (not indicated in photomicrographs). Photo A is
a scan of the thin section that shows the texture of the rock and the distribution of the larger skeletal
grains. Note occurrence of large orbitoid foraminifer tests (yellow arrows) and a gastropod cross section
(red arrow). Note also the occurrence of moldic pores that appear to be the result of dissolution of
bivalve shell fragments (green arrows). The higher magnification photos show the details of the
predominant allochems, most of which have micrite coats and isopachous rim cement. The average
size of these smaller grains is about 0.209 millimeters (fine sand size - Wentworth scale). The variety of
grains include intraclasts, rare ooids/coated grains and numerous bioclasts. Identifiable bioclasts
include fragments of coralline algae, codiacean algae (lower left corner, Photo B), echinoderm spines,
mollusk shell fragments (often bored, e.g. M, Photo B), bryozoan fragments, and several different kinds
of foraminifer (biserial, miliolids, as well as fragments of the much larger orbitoids). Sparry calcite
cement is relatively rare, but is typically seen attached to some of the larger mollusk shell fragments
(blue arrows, Photos B and C). Photo B is a good example of an area of the thin sections where the
macroporosity consists predominantly of interparticle pores.



A. (PPL) Thin Section scan

B. (PPL) scale = 1.00 mm C. (PPL) scale = 1.00 mm

South Florida Water Management District
L63N Canal Core, Okeechobee Co., Florida



Plate 3

South Florida Water Management District

L63N Core
Okeechobee Co., Florida

XRD Data
Bulk Mineralogy (wt. %)

Quartz - Trace
Calcite - 100%

Thin Section Photomicrographs

These are higher magnification photomicrographs showing some of the small-scale petrographic
features of the rock. Sparry calcite cement is rare in the thin section. It occurs as scattered interparticle
cement ('C', Photo A) and occasionally fill voids in some of the larger bioclasts (lower right, Photo C,
where the calcite cement fills chambers in a miliolid foraminifer test). Ooids/coated grains ('O', Photo B)
are rare in the thin section. Most of the micrite clasts show varying degrees of dissolution that create
intraparticle pore space ('Cl', Photo A). Almost all of the grains have 1) a micrite rim, probably caused
by algal boring, and 2) and isopachous rim cement coating the micrite rim (e.g. yellow arrow, Photo A).
Photo B shows the two predominant types of macropores; 1) intraparticle pores (IP - Photo B, un-
cemented chambers in a foraminifer test), and 2) interparticle pores (ItP - Photo B), occurring between
the allochems/bioclasts.



A. (PPL) scale = 0.200 mm

South Florida Water Management District
L63N Canal Core

Okeechobee Co., Florida
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Geophysical Logs

and
Video Survey

Note: Video Survey available on DVD.
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OKF-106

COMPANY : APPLIED DRILLING
WELL OKF-106 OTHER SERVICES:

DIL
FIELD

COUNTY : OKEECHOBEE

STATE :FLORIDA

LOCATION

SECTION

TOWNSHIP

RANGE

API NO.

UNIQUE WELL ID.

PERMANENT DATUM : MSL ELEVATION KB:
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ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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X-Y CALIPER GRAY
COMPLETION SUITE

OKF-106

COMPANY : APPLIED DRILLING ENGINEERING
WELL OKF-106 OTHER SERVICES:

VIDEO
FIELD : L63 NORTH CANAL

COUNTY : OKEECHOBEE

STATE

LOCATION : L63 NORTH CANAL

SECTION

TOWNSHIP

RANGE

API NO.

UNIQUE WELL ID.

PERMANENT DATUM : MSL ELEVATION KB:

LOG MEASURED FROM: PAD ELEVATION DF:

DRL MEASURED FROM : GS ELEVATION GL:

DATE

DEPTH DRILLER

BIT SIZE

LOG TOP

LOG BOTTOM

CASING OD

CASING BOTTOM

CASING TYPE

BOREHOLE FLUID

RM TEMPERATURE
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MUD WEIGHT
VVaIH~bUULr.n UI
VIIIYLLV 

/ 
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RECORDED BY

REMARKS1

REMARKS 2

:09.08.08

: 804
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:808.87
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AFB

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS



GAMMA

200 API-GR 4o(

GAMMA

0 API-GR 20[

0 API-GR 20

GAMMA

200 API-GR oC

GAMMA

7

7

7

7

7

7

7

7

7

8

8

'10

'20

'30

'40

'50

'60

'70

'80

'90

800

810

INCH

CALIPER2

o INCH 50

CALIPER1

0 INCH 50

0 INCH 50

CALIPER1

o INCH 50

CALIPER2

INCH

BIT



AB5
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COMPANY : APPLIED DRILLING
OTHER SERVICES:

WELL : OKF106
XY

FIELD

COUNTY : OKEECHOBEE

STATE :FLORIDA

LOCATION

SECTION

TOWNSHIP

RANGE

API NO.

UNIQUE WELL ID,

PERMANENT DATUM : MSL ELEVATION KB:

LOG MEASURED FROM: GS ELEVATION DF:

DRL MEASURED FROM : GS ELEVATION GL:

DATE

DEPTH DRILLER

BIT SIZE

LOG TOP

LOG BOTTOM

CASING OD

CASING BOTTOM

CASING TYPE

BOREHOLE FLUID

RM TEMPERATURE

MUD RES

MUD WEIGHT

VVIII"lOQCU DY

RECORDED BY

REMARKS1

REMARKS 2

:7,25,08

:720

:17

:3,50

:724.25

: 83

:STEEL

:MUD

AFB

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

DUAL INDUCTION-GAMMA RAY

OKF106
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COMPANY : APPLIED ENGINEERING DRILLING
WELL OKF-106 OTHER SERVICES:

COMPL
FIELD : OKEECHOBEE

COUNTY : OKECHOBEE

STATE :FLORIDA

LOCATION

SECTION :NA

TOWNSHIP :NA

RANGE : NA

API NO.

UNIQUE WELL ID.

PERMANENT DATUM : MSL ELEVATION KB: NA

LOG MEASURED FROM: PAD ELEVATIONDF: NA

DRL MEASURED FROM : GS ELEVATION GL: NA

DATE

DEPTH DRILLER

BIT SIZE

LOG TOP

LOG BOTTOM

CASING OD

CASING BOTTOM

CASING TYPE

BOREHOLE FLUID

RM TEMPERATURE

MUD RES

MUD WEIGHT

WITNESSED BY

RECORDED BY

REMARKS1

REMARKS 2

: 09/03/08

:802

:7.8

:687.30

:803.80

:717

: CERTA-L

:FOR

:0

:0

: M BEN

:AFB

: SHUTIN 16HR

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

DUAL INDUCTION-16/64 LSN

OKF-106
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TOOL CALIBRATION OKF-106 09/03/08 09:16
TOOL 8044A TI VERSION 0
SERIAL NUMBER 768

DATE TINE SENSOR STANDARD RESPONSE

Sep29,05 23:16:32 GAMMA Default [CPS] Default [CF
Sep29,05 20:16:32 GAMMA Default [CPS] Default [CI
Auq27,08 15:15:39 RES(FL) 2.900 [OHM M ] 11352.00 [CF
Auq27,08 15:15:39 RES(FL) 54.600 [OHM-M ] 40245.00 [CI
Sep29,05 20:25:53 SP 0.000 [MV ] 59802.00 [CF
Sep29,05 20:25:53 SP 376.000 [MV ] 91209.00 [CI
Jul16,08 15:04:27 RES(16N) 0.000 [OHM M ] 4160.00 [CF
Jut16,08 15:04:27 RES(16N) 1998.000 [OHM-M ] 103127.00 [CI
Jul16,08 15:14:22 RES(64N) 0.000 [OHM M ] 4200.00 [CI
Jul16,08 15:14:22 RES(64N) 1990.000 [OHM-M ] 102076.00 [CI
Auq25,08 22:49:21 TEMP 88.700 [DEG F ] 59023.00 [CI
Auq25,08 22:49:21 TEMP 121.000 [DEG F ] 40240.00 [CF
Sep29,05 20 26:24 RES 0.000 [OHM ] 10075.00 [CI
Sep29,05 20:26:24 RES 988.000 [OHM ] 59049.00 [CF



AB5
AdMd &ynkle .4nes

COMBINATION LOG
STATIC WATER QUALITY

OKF-106

COMPANY : APPLIED ENGINEERING DRILLING
WELL OKF-106 OTHER SERVICES:

COMPL
FIELD : OKEECHOBEE

COUNTY : OKECHOBEE

STATE :FLORIDA

LOCATION

SECTION : NA

TOWNSHIP :NA

RANGE :NA

API NO.

UNIQUE WELL ID,

PERMANENT DATUM : MSL ELEVATION KB: NA

LOG MEASURED FROM: PAD ELEVATIONDF: NA

DRL MEASURED FROM : GS ELEVATION GL: NA

DATE

DEPTH DRILLER

BIT SIZE

LOG TOP

LOG BOTTOM

CASING OD

CASING BOTTOM

CASING TYPE

BOREHOLE FLUID

RM TEMPERATURE

MUD RES

MUD WEIGHT

WITNESSED BY

RECORDED BY

REMARKS1

REMARKS 2

: 09/03/08

:802

:7,8

:702.50

:801.50

:717

: CERTA-L

:FOR

:0

: M BEN

:AFB

: SHUTIN 16HR

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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TOOL CALIBRATION OKF-106 09/03/08 09:16
TOOL 8044A TM VERSION 0
SERIAL NUMBER 768

DATE TIME SENSOR STANDARD RESPONSE

1 Sep29,05 23:16:32 GAMMA Default (CPS) Default (CPS)
Sep29,05 20:16:32 GAMMA Default (CPS) Default (CPS)

2 Aug27,08 15:15:39 RES(FL) 2.900 (OHM-M ) 11352.00 (CPS)
Aug27,08 15:15:39 RES(FL) 54.600 (OHM-M ) 40245.00 (CPS)

3 Sep29,05 20:25:53 SP 0.000 (MV ) 59802.00 (CPS)
Sep29,05 20:25:53 SP 376.000 (MV ) 91209.00 (CPS)

4 Jul 16,08 15:04:27 RES(16N) 0.000 (OHM-M ) 4160.00 (CPS)
Jul 16,08 15:04:27 RES(16N) 1998.000 (OHM-M ) 103127.00 (CPS)

5 Jul 16,08 15:14:22 RES(64N) 0.000 (OHM-M ) 4200.00 (CPS)
Jul 16,08 15:14:22 RES(64N) 1990.000 (OHM-M ) 102076.00 (CPS)

6 Aug25,08 22:49:21 TEMP 88.700 (DEG F ) 59023.00 (CPS)
Aug25,08 22:49:21 TEMP 121.000 (DEG F ) 40240.00 (CPS)

7 Sep29,05 20:26:24 RES 0.000 (OHM ) 10075.00 (CPS)
Sep29,05 20:26:24 RES 988.000 (OHM ) 59049.00 (CPS)



AB5
AdMd &ynkle .4nes

FLOW STATIONS

OKF-106

COMPANY : APPLIED ENGINEERING DRILLING
WELL OKF-106 OTHER SERVICES:

COMPL
FIELD : OKEECHOBEE

COUNTY : OKECHOBEE

STATE :FLORIDA

LOCATION

SECTION : NA

TOWNSHIP :NA

RANGE :NA

API NO.

UNIQUE WELL ID,

PERMANENT DATUM : MSL ELEVATION KB: NA

LOG MEASURED FROM: PAD ELEVATIONDF: NA

DRL MEASURED FROM : GS ELEVATION GL: NA

DATE

DEPTH DRILLER

BIT SIZE

LOG TOP

LOG BOTTOM

CASING OD

CASING BOTTOM

CASING TYPE
MrP., r l i.* 1rm il n .

:09/03/08

: 802

: 7,8

: -0.08

: 2,64

: 730

: CLOCK

DVKRE lUL rLUIlu

RM TEMPERATURE

MUD RES

MUD WEIGHT

WITNESSED BY

RECORDED BY

REMARKS1

REMARKS 2

:0

:0

: AFB

: FLOW@150GPM

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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FLOW STA @750 OKF-106750 0910308
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FLOW STA @800 OKF-106800 0910308
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AB5
AdMd &ynkle .4nes

COMPANY : APPLIED ENGINEERING DRILLING
WELL OKF-106 OTHER SERVICES:

COMPL
FIELD : OKEECHOBEE

COUNTY : OKECHOBEE

STATE :FLORIDA

LOCATION

SECTION : NA

TOWNSHIP : NA

RANGE : NA

API NO.

UNIQUE WELL ID,

PERMANENT DATUM : MSL ELEVATION KB: NA

LOG MEASURED FROM: PAD ELEVATIONDF: NA

DRL MEASURED FROM : GS ELEVATION GL: NA

DATE

DEPTH DRILLER

BIT SIZE

LOG TOP

LOG BOTTOM

CASING OD

CASING BOTTOM

CASING TYPE

BOREHOLE FLUID

RM TEMPERATURE

MUD RES

MUD WEIGHT

WITNESSED BY

RECORDED BY

REMARKS1

REMARKS 2

:09/03/08

:802

:7,8

: 675.00

: 803.00

:730

:CLOCK

:0

:0

:AFB

:FLOWING

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

FLOWING WATER QUALITY

OKF-106

rrrn I
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TOOL CALIBRATION OKF-106 09/03/08 09:39
TOOL 8044A TM VERSION 0
SERIAL NUMBER 768

DATE TIME SENSOR STANDARD RESPONSE

1 Sep29,05 23:16:32 GAMMA Default (CPS) Default (CPS)
Sep29,05 20:16:32 GAMMA Default (CPS) Default (CPS)

2 Aug27,08 15:15:39 RES(FL) 2.900 (OHM-M ) 11352.00 (CPS)
Aug27,08 15:15:39 RES(FL) 54.600 (OHM-M ) 40245.00 (CPS)

3 Sep29,05 20:25:53 SP 0.000 (MV ) 59802.00 (CPS)
Sep29,05 20:25:53 SP 376.000 (MV ) 91209.00 (CPS)

4 Jul 16,08 15:04:27 RES(16N) 0.000 (OHM-M ) 4160.00 (CPS)
Jul 16,08 15:04:27 RES(16N) 1998.000 (OHM-M ) 103127.00 (CPS)

5 Jul 16,08 15:14:22 RES(64N) 0.000 (OHM-M ) 4200.00 (CPS)
Jul 16,08 15:14:22 RES(64N) 1990.000 (OHM-M ) 102076.00 (CPS)

6 Aug25,08 22:49:21 TEMP 88.700 (DEG F ) 59023.00 (CPS)
Aug25,08 22:49:21 TEMP 121.000 (DEG F ) 40240.00 (CPS)

7 Sep29,05 20:26:24 RES 0.000 (OHM ) 10075.00 (CPS)
Sep29,05 20:26:24 RES 988.000 (OHM ) 59049.00 (CPS)
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I~V L./U IIVI UII IlOKF- l I 10 L VII6

OKF-] 06

COMPANY : APPLIED ENGINEERING DRILLING
WELL :OKF-106 OTHER SERVICES:

COMPL
FIELD OKEECHOBEE

COUNTY OKECHOBEE

STATE FLORIDA

LOCATION

SECTION NA

TOWNSHIP : NA

RANGE NA

API NO,

UNIQUE WELL ID,

PERMANENT DATUM : MSL ELEVATION KB: NA

LOG MEASURED FROM: PAD ELEVATION DF: NA

DRL MEASURED FROM : GS ELEVATION GL: NA

DATE :09/03/08

DEPTH DRILLER :802

BIT SIZE :7,8

LOG TOP : 679,25

LOG BOTTOM :808.87

CASING OD

CASING BOTTOM : 730

CASING TYPE : CLOCK

BOREHOLE FLUID FOR

RM TEMPERATURE : 0

MUD RES 0

MUD WEIGHT

WITNESSED BY

RECORDED BY : AFB

REMARKS 1

REMARKS 2

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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SERIAL NUMBER 227

DATE
Apr26,06

Apr26,06
Oct11,06
Oct11,06

20:22:05
17:22:05
14:15:38
14:15:38

SENSOR

DFLOW
DFLOW
UFLOW
UFLOW

STANDARD

30.000 [FT/MIN )
23.000 [FT/MIN )
10.000 (FT/MIN )
40.000 (FT/MIN )



J

Lithology and Geophysical
Correlations

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I J-1



J-2 I Appendix J: Lithology and Geophysical Correlations
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K
Aquifer Pump Test

Data

Step Test ........................................ K-3

Step Test Recovery ........................................................... K-233

8-hour Drawdown Test ............................................................................. K-248

8-hour Drawdown Recovery .................................................................... K-258

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I K-1



K-2 I Aquifer Pump Test Data



STEP TEST

Construction and Testing of L-63N Canal ASR Upper FAS Monitor Well I K-3

~r~



Report Date:
Report User Name:
Report Computer Name:
Log File Properties

File Name
Create Date
Device Properties
Device
Site
Device Name
Serial Number
Firmware Version
Log Configuration

Steps

Step: 1

Level Reference Settings At Log Creation

Log Notes:
Date and Time
8/26/2008 10:26
8/26/2008 13:31
Log Data:
Record Count
Sensor: Pres 100G SN#: 134613

9/15/2008 15:50
Owner
OWNER-PC

Step Test 2008-08-27 07-17-
27.wsl
8/27/2008 7:14

Level TROLL@ 700
L63N (OKF-106)

134613
2.07
Log Name
Created By
Computer Name
Application
Application Version
Create Date
Notes Size(bytes)
Type
Overwrite when full
Scheduled Start Time
Scheduled Stop

Duration

Interval

Level Measurement Mode
Specific Gravity
Level Reference Mode:
Level Reference Value:
Level Reference Head
Pressure
Head Pressure
Temperature
Depth of Probe

Note
Manual Start Command
Manual Stop Command

11149

Step Test 2
SEnglish
USPCT1 LT011
WinSitu. exe
5.6.1.8
8/26/2008 10:22
4096
Step Linear
Disabled
Manual Start
No Stop Time

Days: 0 Hours: 05
Mins: 00 Secs: 00
Days: 0 Hours: 00
Mins: 00 Secs: 01

Level Depth To Water
0.999
Set new reference
0 (ft)

46.3352 (PSI)
46.353 (PSI)
25.9195 (C)
107.028 (ft)



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:26 0.000 26.014 46.680 -0.797
8/26/2008 10:26 1.053 26.021 46.704 -0.853
8/26/2008 10:26 2.001 26.026 46.687 -0.812
8/26/2008 10:26 3.001 26.026 46.689 -0.816
8/26/2008 10:26 4.001 26.026 46.691 -0.821
8/26/2008 10:26 5.001 26.029 46.689 -0.817
8/26/2008 10:26 6.001 26.033 46.683 -0.803
8/26/2008 10:26 7.001 26.046 46.688 -0.816
8/26/2008 10:26 8.001 26.037 46.695 -0.832
8/26/2008 10:26 9.001 26.041 46.696 -0.834
8/26/2008 10:26 10.001 26.054 46.685 -0.807
8/26/2008 10:26 11.001 26.047 46.697 -0.835
8/26/2008 10:26 12.001 26.046 46.701 -0.844
8/26/2008 10:26 13.001 26.044 46.700 -0.843
8/26/2008 10:26 14.001 26.047 46.698 -0.837
8/26/2008 10:26 15.001 26.057 46.688 -0.815
8/26/2008 10:26 16.001 26.050 46.697 -0.835
8/26/2008 10:26 17.001 26.052 46.697 -0.834
8/26/2008 10:26 18.001 26.050 46.696 -0.832
8/26/2008 10:26 19.001 26.052 46.709 -0.864
8/26/2008 10:26 20.001 26.065 46.710 -0.866
8/26/2008 10:26 21.001 26.057 46.701 -0.844
8/26/2008 10:26 22.001 26.058 46.697 -0.834
8/26/2008 10:26 23.001 26.053 46.701 -0.844
8/26/2008 10:26 24.001 26.059 46.704 -0.853
8/26/2008 10:26 25.001 26.068 46.704 -0.852
8/26/2008 10:26 26.001 26.064 46.695 -0.830
8/26/2008 10:26 27.001 26.060 46.700 -0.843
8/26/2008 10:26 28.001 26.063 46.705 -0.855
8/26/2008 10:26 29.001 26.062 46.704 -0.853
8/26/2008 10:26 30.001 26.072 46.699 -0.841
8/26/2008 10:26 31.001 26.067 46.701 -0.845
8/26/2008 10:26 32.001 26.068 46.705 -0.854
8/26/2008 10:26 33.001 26.066 46.712 -0.869
8/26/2008 10:26 34.001 26.068 46.709 -0.862
8/26/2008 10:26 35.001 26.080 46.698 -0.838
8/26/2008 10:26 36.001 26.075 46.708 -0.862
8/26/2008 10:26 37.001 26.070 46.712 -0.871
8/26/2008 10:26 38.001 26.073 46.708 -0.862
8/26/2008 10:26 39.001 26.073 46.706 -0.857
8/26/2008 10:26 40.001 26.087 46.705 -0.855
8/26/2008 10:26 41.001 26.080 46.709 -0.864
8/26/2008 10:26 42.001 26.077 46.713 -0.872
8/26/2008 10:26 43.001 26.079 46.712 -0.869
8/26/2008 10:26 44.001 26.075 46.714 -0.874
8/26/2008 10:26 45.001 26.088 46.705 -0.854
8/26/2008 10:26 46.001 26.083 46.707 -0.858
8/26/2008 10:26 47.001 26.080 46.712 -0.869
8/26/2008 10:26 48.001 26.079 46.713 -0.873



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:26 49.001 26.081 46.718 -0.883
8/26/2008 10:26 50.001 26.092 46.719 -0.886
8/26/2008 10:26 51.001 26.088 46.714 -0.874
8/26/2008 10:26 52.001 26.086 46.713 -0.871
8/26/2008 10:26 53.001 26.086 46.719 -0.886
8/26/2008 10:26 54.001 26.083 46.720 -0.888
8/26/2008 10:26 55.001 26.094 46.712 -0.869
8/26/2008 10:26 56.001 26.091 46.714 -0.876
8/26/2008 10:26 57.001 26.089 46.711 -0.868
8/26/2008 10:27 58.001 26.087 46.713 -0.871
8/26/2008 10:27 59.001 26.089 46.725 -0.901
8/26/2008 10:27 60.076 26.102 46.713 -0.872
8/26/2008 10:27 61.001 26.097 46.710 -0.867
8/26/2008 10:27 62.001 26.094 46.722 -0.892
8/26/2008 10:27 63.001 26.093 46.721 -0.891
8/26/2008 10:27 64.001 26.092 46.721 -0.890
8/26/2008 10:27 65.001 26.104 46.712 -0.870
8/26/2008 10:27 66.001 26.100 46.720 -0.889
8/26/2008 10:27 67.001 26.098 46.723 -0.895
8/26/2008 10:27 68.001 26.095 46.724 -0.897
8/26/2008 10:27 69.001 26.095 46.719 -0.887
8/26/2008 10:27 70.001 26.108 46.726 -0.903
8/26/2008 10:27 71.001 26.100 46.725 -0.899
8/26/2008 10:27 72.001 26.103 46.721 -0.890
8/26/2008 10:27 73.001 26.101 46.725 -0.901
8/26/2008 10:27 74.001 26.099 46.725 -0.900
8/26/2008 10:27 75.001 26.110 46.727 -0.905
8/26/2008 10:27 76.001 26.107 46.724 -0.898
8/26/2008 10:27 77.001 26.103 46.724 -0.898
8/26/2008 10:27 78.001 26.103 46.728 -0.908
8/26/2008 10:27 79.001 26.103 46.729 -0.908
8/26/2008 10:27 80.001 26.120 46.733 -0.919
8/26/2008 10:27 81.001 26.109 46.725 -0.901
8/26/2008 10:27 82.001 26.110 46.728 -0.907
8/26/2008 10:27 83.001 26.108 46.727 -0.905
8/26/2008 10:27 84.001 26.107 46.730 -0.913
8/26/2008 10:27 85.001 26.119 46.732 -0.917
8/26/2008 10:27 86.001 26.111 46.730 -0.911
8/26/2008 10:27 87.001 26.112 46.730 -0.911
8/26/2008 10:27 88.001 26.109 46.725 -0.900
8/26/2008 10:27 89.001 26.110 46.736 -0.926
8/26/2008 10:27 90.001 26.123 46.733 -0.919
8/26/2008 10:27 91.001 26.117 46.727 -0.906
8/26/2008 10:27 92.001 26.113 46.732 -0.916
8/26/2008 10:27 93.001 26.114 46.733 -0.918
8/26/2008 10:27 94.001 26.114 46.737 -0.927
8/26/2008 10:27 95.001 26.126 46.737 -0.927
8/26/2008 10:27 96.001 26.119 46.733 -0.919
8/26/2008 10:27 97.001 26.118 46.739 -0.933



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:27 98.001 26.117 46.735 -0.924
8/26/2008 10:27 99.001 26.117 46.738 -0.931
8/26/2008 10:27 100.001 26.128 46.738 -0.930
8/26/2008 10:27 101.001 26.122 46.737 -0.927
8/26/2008 10:27 102.001 26.121 46.733 -0.919
8/26/2008 10:27 103.001 26.118 46.738 -0.929
8/26/2008 10:27 104.001 26.117 46.736 -0.925
8/26/2008 10:27 105.001 26.129 46.743 -0.941
8/26/2008 10:27 106.001 26.128 46.733 -0.918
8/26/2008 10:27 107.001 26.122 46.740 -0.934
8/26/2008 10:27 108.001 26.122 46.736 -0.925
8/26/2008 10:27 109.001 26.123 46.742 -0.939
8/26/2008 10:27 110.001 26.135 46.744 -0.943
8/26/2008 10:27 111.001 26.126 46.735 -0.924
8/26/2008 10:27 112.001 26.126 46.732 -0.916
8/26/2008 10:27 113.001 26.127 46.737 -0.928
8/26/2008 10:27 114.001 26.124 46.742 -0.940
8/26/2008 10:27 115.001 26.138 46.745 -0.945
8/26/2008 10:27 116.001 26.131 46.737 -0.927
8/26/2008 10:27 117.001 26.129 46.742 -0.940
8/26/2008 10:28 118.001 26.128 46.739 -0.932
8/26/2008 10:28 119.001 26.129 46.738 -0.931
8/26/2008 10:28 120.075 26.139 46.736 -0.926
8/26/2008 10:28 121.001 26.135 46.748 -0.954
8/26/2008 10:28 122.001 26.130 46.739 -0.932
8/26/2008 10:28 123.001 26.129 46.747 -0.950
8/26/2008 10:28 124.001 26.131 46.747 -0.951
8/26/2008 10:28 125.001 26.142 46.737 -0.928
8/26/2008 10:28 126.001 26.136 46.752 -0.962
8/26/2008 10:28 127.001 26.137 46.746 -0.949
8/26/2008 10:28 128.001 26.135 46.748 -0.954
8/26/2008 10:28 129.001 26.133 46.748 -0.952
8/26/2008 10:28 130.001 26.144 46.737 -0.927
8/26/2008 10:28 131.001 26.142 46.740 -0.934
8/26/2008 10:28 132.001 26.140 46.748 -0.952
8/26/2008 10:28 133.001 26.138 46.745 -0.947
8/26/2008 10:28 134.001 26.137 46.747 -0.950
8/26/2008 10:28 135.001 26.149 46.754 -0.968
8/26/2008 10:28 136.001 26.139 46.744 -0.945
8/26/2008 10:28 137.001 26.138 46.752 -0.962
8/26/2008 10:28 138.001 26.139 46.753 -0.965
8/26/2008 10:28 139.001 26.140 46.749 -0.956
8/26/2008 10:28 140.001 26.150 46.751 -0.961
8/26/2008 10:28 141.001 26.147 46.744 -0.945
8/26/2008 10:28 142.001 26.140 46.751 -0.960
8/26/2008 10:28 143.001 26.139 46.746 -0.948
8/26/2008 10:28 144.001 26.140 46.747 -0.952
8/26/2008 10:28 145.001 26.153 46.754 -0.967
8/26/2008 10:28 146.001 26.146 46.749 -0.955



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:28 147.001 26.146 46.753 -0.964
8/26/2008 10:28 148.001 26.144 46.755 -0.969
8/26/2008 10:28 149.001 26.143 46.757 -0.974
8/26/2008 10:28 150.001 26.158 46.759 -0.978
8/26/2008 10:28 151.001 26.146 46.750 -0.959
8/26/2008 10:28 152.001 26.146 46.753 -0.966
8/26/2008 10:28 153.001 26.145 46.756 -0.972
8/26/2008 10:28 154.001 26.144 46.758 -0.976
8/26/2008 10:28 155.001 26.154 46.761 -0.984
8/26/2008 10:28 156.001 26.148 46.749 -0.956
8/26/2008 10:28 157.001 26.148 46.757 -0.973
8/26/2008 10:28 158.001 26.147 46.764 -0.990
8/26/2008 10:28 159.001 26.147 46.754 -0.966
8/26/2008 10:28 160.001 26.155 46.761 -0.983
8/26/2008 10:28 161.001 26.147 46.753 -0.965
8/26/2008 10:28 162.001 26.148 46.756 -0.972
8/26/2008 10:28 163.001 26.149 46.754 -0.968
8/26/2008 10:28 164.001 26.148 46.756 -0.971
8/26/2008 10:28 165.001 26.158 46.753 -0.964
8/26/2008 10:28 166.001 26.152 46.759 -0.978
8/26/2008 10:28 167.001 26.150 46.757 -0.974
8/26/2008 10:28 168.001 26.149 46.762 -0.985
8/26/2008 10:28 169.001 26.149 46.752 -0.963
8/26/2008 10:28 170.001 26.160 46.753 -0.964
8/26/2008 10:28 171.001 26.154 46.747 -0.951
8/26/2008 10:28 172.001 26.153 46.757 -0.974
8/26/2008 10:28 173.001 26.154 46.764 -0.989
8/26/2008 10:28 174.001 26.151 46.760 -0.982
8/26/2008 10:28 175.001 26.161 46.767 -0.997
8/26/2008 10:28 176.001 26.154 46.761 -0.983
8/26/2008 10:28 177.001 26.155 46.763 -0.989
8/26/2008 10:29 178.001 26.154 46.758 -0.977
8/26/2008 10:29 179.001 26.152 46.758 -0.977
8/26/2008 10:29 180.073 26.163 46.752 -0.962
8/26/2008 10:29 181.001 26.157 46.772 -1.009
8/26/2008 10:29 182.001 26.153 46.759 -0.978
8/26/2008 10:29 183.001 26.153 46.766 -0.995
8/26/2008 10:29 184.001 26.153 46.766 -0.995
8/26/2008 10:29 185.001 26.168 46.760 -0.982
8/26/2008 10:29 186.001 26.159 46.763 -0.987
8/26/2008 10:29 187.001 26.159 46.761 -0.983
8/26/2008 10:29 188.001 26.157 46.767 -0.998
8/26/2008 10:29 189.001 26.156 46.764 -0.990
8/26/2008 10:29 190.001 26.169 46.759 -0.979
8/26/2008 10:29 191.001 26.161 46.768 -1.000
8/26/2008 10:29 192.001 26.157 46.765 -0.993
8/26/2008 10:29 193.001 26.158 46.766 -0.994
8/26/2008 10:29 194.001 26.156 46.769 -1.001
8/26/2008 10:29 195.001 26.168 46.759 -0.979



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:29 196.001 26.163 46.768 -0.998
8/26/2008 10:29 197.001 26.163 46.763 -0.988
8/26/2008 10:29 198.001 26.158 46.768 -0.999
8/26/2008 10:29 199.001 26.158 46.774 -1.014
8/26/2008 10:29 200.001 26.170 46.763 -0.987
8/26/2008 10:29 201.001 26.163 46.765 -0.993
8/26/2008 10:29 202.001 26.160 46.769 -1.002
8/26/2008 10:29 203.001 26.163 46.769 -1.003
8/26/2008 10:29 204.001 26.159 46.766 -0.995
8/26/2008 10:29 205.001 26.169 46.771 -1.007
8/26/2008 10:29 206.001 26.165 46.772 -1.009
8/26/2008 10:29 207.001 26.161 46.769 -1.001
8/26/2008 10:29 208.001 26.160 46.770 -1.004
8/26/2008 10:29 209.001 26.159 46.774 -1.013
8/26/2008 10:29 210.001 26.176 46.779 -1.025
8/26/2008 10:29 211.001 26.167 46.764 -0.989
8/26/2008 10:29 212.001 26.162 46.772 -1.009
8/26/2008 10:29 213.001 26.164 46.778 -1.022
8/26/2008 10:29 214.001 26.162 46.771 -1.006
8/26/2008 10:29 215.001 26.175 46.772 -1.008
8/26/2008 10:29 216.001 26.167 46.768 -0.999
8/26/2008 10:29 217.001 26.163 46.772 -1.008
8/26/2008 10:29 218.001 26.164 46.771 -1.007
8/26/2008 10:29 219.001 26.165 46.774 -1.014
8/26/2008 10:29 220.001 26.175 46.783 -1.035
8/26/2008 10:29 221.001 26.171 46.769 -1.002
8/26/2008 10:29 222.001 26.167 46.770 -1.005
8/26/2008 10:29 223.001 26.164 46.771 -1.007
8/26/2008 10:29 224.001 26.166 46.778 -1.023
8/26/2008 10:29 225.001 26.174 46.783 -1.033
8/26/2008 10:29 226.001 26.169 46.775 -1.017
8/26/2008 10:29 227.001 26.168 46.776 -1.017
8/26/2008 10:29 228.001 26.167 46.773 -1.011
8/26/2008 10:29 229.001 26.166 46.777 -1.021
8/26/2008 10:29 230.001 26.177 46.783 -1.034
8/26/2008 10:29 231.001 26.169 46.773 -1.010
8/26/2008 10:29 232.001 26.168 46.776 -1.017
8/26/2008 10:29 233.001 26.163 46.774 -1.013
8/26/2008 10:29 234.001 26.166 46.775 -1.017
8/26/2008 10:29 235.001 26.176 46.767 -0.997
8/26/2008 10:29 236.001 26.172 46.772 -1.008
8/26/2008 10:29 237.001 26.170 46.775 -1.017
8/26/2008 10:30 238.001 26.167 46.778 -1.022
8/26/2008 10:30 239.001 26.167 46.780 -1.027
8/26/2008 10:30 240.072 26.178 46.768 -1.000
8/26/2008 10:30 241.001 26.170 46.777 -1.019
8/26/2008 10:30 242.001 26.172 46.769 -1.001
8/26/2008 10:30 243.001 26.169 46.776 -1.018
8/26/2008 10:30 244.001 26.166 46.779 -1.024



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:30 245.001 26.180 46.772 -1.009
8/26/2008 10:30 246.001 26.171 46.776 -1.019
8/26/2008 10:30 247.001 26.171 46.782 -1.032
8/26/2008 10:30 248.001 26.169 46.781 -1.028
8/26/2008 10:30 249.001 26.170 46.781 -1.028
8/26/2008 10:30 250.001 26.179 46.773 -1.012
8/26/2008 10:30 251.001 26.174 46.783 -1.035
8/26/2008 10:30 252.001 26.170 46.785 -1.038
8/26/2008 10:30 253.001 26.172 46.780 -1.027
8/26/2008 10:30 254.001 26.170 46.785 -1.039
8/26/2008 10:30 255.001 26.179 46.779 -1.024
8/26/2008 10:30 256.001 26.172 46.776 -1.017
8/26/2008 10:30 257.001 26.175 46.780 -1.027
8/26/2008 10:30 258.001 26.170 46.786 -1.041
8/26/2008 10:30 259.001 26.170 46.791 -1.052
8/26/2008 10:30 260.001 26.184 46.776 -1.018
8/26/2008 10:30 261.001 26.173 46.786 -1.040
8/26/2008 10:30 262.001 26.171 46.786 -1.041
8/26/2008 10:30 263.001 26.173 46.787 -1.043
8/26/2008 10:30 264.001 26.171 46.780 -1.027
8/26/2008 10:30 265.001 26.185 46.788 -1.045
8/26/2008 10:30 266.001 26.177 46.781 -1.030
8/26/2008 10:30 267.001 26.175 46.788 -1.045
8/26/2008 10:30 268.001 26.172 46.788 -1.046
8/26/2008 10:30 269.001 26.175 46.787 -1.044
8/26/2008 10:30 270.001 26.182 46.775 -1.016
8/26/2008 10:30 271.001 26.178 46.784 -1.036
8/26/2008 10:30 272.001 26.175 46.790 -1.049
8/26/2008 10:30 273.001 26.173 46.787 -1.044
8/26/2008 10:30 274.001 26.172 46.789 -1.047
8/26/2008 10:30 275.001 26.186 46.776 -1.017
8/26/2008 10:30 276.001 26.176 46.784 -1.037
8/26/2008 10:30 277.001 26.175 46.786 -1.040
8/26/2008 10:30 278.001 26.174 46.784 -1.037
8/26/2008 10:30 279.001 26.177 46.790 -1.050
8/26/2008 10:30 280.001 26.184 46.791 -1.052
8/26/2008 10:30 281.001 26.177 46.783 -1.034
8/26/2008 10:30 282.001 26.175 46.783 -1.033
8/26/2008 10:30 283.001 26.176 46.789 -1.049
8/26/2008 10:30 284.001 26.174 46.792 -1.056
8/26/2008 10:30 285.001 26.186 46.772 -1.008
8/26/2008 10:30 286.001 26.180 46.787 -1.042
8/26/2008 10:30 287.001 26.173 46.792 -1.056
8/26/2008 10:30 288.001 26.176 46.790 -1.051
8/26/2008 10:30 289.001 26.173 46.789 -1.048
8/26/2008 10:30 290.001 26.187 46.781 -1.029
8/26/2008 10:30 291.001 26.177 46.788 -1.046
8/26/2008 10:30 292.001 26.177 46.788 -1.046
8/26/2008 10:30 293.001 26.176 46.785 -1.039



Elaspsed Time Level Depth To
Date and Time (Seconds) Temperature (C) Pressure (PSI) Water (ft)
8/26/2008 10:30 294.001 26.173 46.792 -1.055
8/26/2008 10:30 295.001 26.186 46.789 -1.049
8/26/2008 10:30 296.001 26.181 46.789 -1.047
8/26/2008 10:30 297.001 26.178 46.794 -1.060
8/26/2008 10:31 298.001 26.178 46.791 -1.052
8/26/2008 10:31 299.001 26.179 46.794 -1.060
8/26/2008 10:31 300.071 26.184 46.795 -1.062
8/26/2008 10:31 301.001 26.178 46.791 -1.053
8/26/2008 10:31 302.001 26.181 46.791 -1.052
8/26/2008 10:31 303.001 26.177 46.799 -1.071
8/26/2008 10:31 304.001 26.177 46.799 -1.070
8/26/2008 10:31 305.001 26.185 46.784 -1.037
8/26/2008 10:31 306.001 26.182 46.790 -1.049
8/26/2008 10:31 307.001 26.180 46.790 -1.050
8/26/2008 10:31 308.001 26.179 46.791 -1.052
8/26/2008 10:31 309.001 26.177 46.791 -1.053
8/26/2008 10:31 310.001 26.187 46.785 -1.038
8/26/2008 10:31 311.001 26.182 46.783 -1.035
8/26/2008 10:31 312.001 26.177 46.791 -1.053
8/26/2008 10:31 313.001 26.177 46.799 -1.071
8/26/2008 10:31 314.001 26.177 46.778 -1.023
8/26/2008 10:31 315.001 26.189 46.636 -0.694
8/26/2008 10:31 316.001 26.181 46.709 -0.862
8/26/2008 10:31 317.001 26.180 45.046 2.977
8/26/2008 10:31 318.001 26.179 45.365 2.240
8/26/2008 10:31 319.001 26.178 44.380 4.514
8/26/2008 10:31 320.001 26.186 35.623 24.733
8/26/2008 10:31 321.001 26.185 41.237 11.771
8/26/2008 10:31 322.001 26.180 39.811 15.064
8/26/2008 10:31 323.001 26.180 39.959 14.721
8/26/2008 10:31 324.001 26.177 39.890 14.881
8/26/2008 10:31 325.001 26.189 39.873 14.921
8/26/2008 10:31 326.001 26.183 39.796 15.099
8/26/2008 10:31 327.001 26.180 39.757 15.189
8/26/2008 10:31 328.001 26.179 39.650 15.436
8/26/2008 10:31 329.001 26.180 39.635 15.470
8/26/2008 10:31 330.001 26.191 39.578 15.603
8/26/2008 10:31 331.001 26.179 39.627 15.488
8/26/2008 10:31 332.001 26.179 39.397 16.020
8/26/2008 10:31 333.001 26.179 39.534 15.703
8/26/2008 10:31 334.001 26.180 39.455 15.886
8/26/2008 10:31 335.001 26.188 39.475 15.839
8/26/2008 10:31 336.001 26.180 39.546 15.675
8/26/2008 10:31 337.001 26.178 39.589 15.576
8/26/2008 10:31 338.001 26.177 39.451 15.896
8/26/2008 10:31 339.001 26.176 39.362 16.101
8/26/2008 10:31 340.001 26.189 39.347 16.136
8/26/2008 10:31 341.001 26.180 39.320 16.198
8/26/2008 10:31 342.001 26.180 39.298 16.248
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