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SECTION |
INTRODUCTION
1.0 INTRODUCTION

Gerhardt M. Wit & Associates. lnc, ("GM W& AT, with the concurrence of the South FFlorida Water
Management District ("SFWMD™ ). agreed Lo remove Lost Tree Club, Ine.'s (“LTC™ requirement
10 utilize effluent revse water, and to apply for a Flordan aquifer waler use permit. This eliminates
the need for LTC to use effluent reuse water, and removes LTU s role as a poriton of a pollution
control facility,

GMW&A was contracted by LTC to assist w ith the mstababon ofone (1) new Floridan aquifer well,
the abandonment of cight (8) Surficial aquifer wells. the installation of the Florida Department of
Environmental Protection ("FDEP™) required monitor wells for concentrate disposal. and the
designation of surface water stations and sample points (Figare 1-1: well Location Map).
( Additionalty, GMW&A provided a technical administrative overview of installing a reverse
osmosis ("RO™Y system. building. and concentration disposal trench.) This report covers the
construction of the RO Floridan aquiler production well, the abandonment of cight (8) Surficial
aquifer production wefls. and the installation of the FDEP momitor welis for monitoring concentrate
disposal water guality impacts. LTC applhied for and was granted a SFWMD Water Use Permit
(Permit No. 50-00421-W) to withdraw 221 million gallons per year from the Floridan aquifer with
the assistance of GMW&A under a scparate contract, The raw water from the Floridan well is
processed through a reverse osmosis plant. Approximately 759 of the raw water becomes product
water (permeate), and 25% becomes concentrate (reject). The concentrate is disposed of through
an infiltration trench (FDEP Permit No. FLA472913). Water from the Flondan aquifer climinated
the need 1o utilize lower qualit effluent reuse water and/or Surficial aquifer water for irrigation
purposes. GMWE&A's work included technical well specifications, bidding services, hydrogeologic
ficld services. and preparation of the well completion and abandonment report.

Prior to the installation of the Floridan aquifer well. LTC was being supplicd approximately 500,000
gallons of effluent reuse water a day from Scacoast Utility Authority (*SUA"). The amount of water
supplied by SUA was insufficient to meet the actual demand for irrigation water, let alone the
calculated amount allowed by the SFWMD. in addition, the Florida Department of Transportation
(*FDOT™) informed LTC that the FDOT was to dig up the ctfluent transmission line (composed of
ashestos), which was owned by LTC, and LTC would have to replace it at a cost ot $2.060,000+.
During this time, LT would only be able to irrigate for three (3) weeks with potable water at a rate
of 300,000 gallons per day (“gpd™). This quantity of water is insufticient to sustain the golf course

l - 1 Fint omplipt apd




W elt Location Map

FLAMINGO RN

B\_)RNS,‘}D .o

[m]

x

¥

o

L4

Wl

£,

£,

CRPGABLVD &
o’ —
¥
RCA BLVD MONE TR

T -

o]
x
Y
¥
<
z, VUNJV['RM BlLAvD
@) B
@ h
- f;_.
W T
e
o 7
o "
Q
ltu M
13
» s

2 o pbamtaned
asmaty
m
[

0sh

Qv I NOS IV N

A

o

)

ﬂm % Atlantic Ocean
v. ‘Q 4 ’
& ‘ﬁm\

PALM BEACH

L]

1.egend
Ronuds

1 | 250

1 ost bree Clab ne

200

37500 3000

Surficnal Wells

New Flondan Well
Exfilrtion Vrench
Comphance Momtor Well
Surface Waler

Samphing Pomnt

Figure 1

Feat

Gerhardt M.

Witt

& Assonates. .




Gerhardt M.

Witt

& Asvoies, o

(without augmentation by rainfall, which obviously could not be assumed). which is most critical
to LTC.

GMW& A, Jafier Assoctates Corporation (Jafter™), Alternative H,C Solutions (*"H,0 Solutions™ ),
East Bay Group (*EBG"), and Eckler Engincering (*EE™) permitted, designed, and built the well,
and designed and built the RO system in cight (8) months to provide water to LTC to meet the
FDOT deadline. The project was completed on time and within budget. Legal assistance, when
necessary, was provided by Derrevere, Hawkes, & Black.
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SECTION 2
GEOLOGY AND HYDROGFEOLOGY
2.0  REGIONAL GEOLOGY AND HYDROGEOLOGY

The geology of southeast Florida consists of approximately 16,000 vertical feet of sedimentary rocks
ranging in age from Holoeene {recent o 10,000 vears ago) to Cretaceous (65 to 140 mullion years
in age). Underlying the sedimentary rock is a complex sequence of older igneous and metamorphic
cock that makes up the base (or basement comiplex) of the Florida Peninsula. Since the geology
oceurring within 4,000 feet below Jand surtace (bls™) is the unit of primary interest 10 the peaple
i sautheast Florida. this geologic section is brietly described.

Generally, in northeastern Paim Beach County. the first 350 teet bls cousist of a series of Late
Pleistocene to Miocene formations composed of limestone. sandstone, sand, and clay. The
formations consist (from top to bottom) of the Pamlico Sand. the Anastasia Formation, and the upper
portton of the Tumiami Farmation. These formations comprise the Surficial (Biscayne) aquifer,
which serves as the source of most irrigation and potable water for the people of Palm Beach
County.

Underlyimg the Surticial Aquiter System is a Miocene aquiclude/aquitard consisting of the lower
units of the Tamiami and the Hawthorn Formations, refered to as the Hawthom Group. The
aquiclude consists of clay, marl, lintestone. and chert from depths of approximately 350 to 850 fect
bls. The major significance of this unit i< that it is the contimny bed sequence that scparates the
Surficia! Aquifer System trom the Floridan Aquifer System.  Also present is the Suwannee
Limestor.e Formation from depths of approximately 850 to 950 feet bls. The Suwannee Limestone
Formation is Oligocene in age, and is described as follows by Reese, 1994:

The lower part of the Suwannee Limestone contain: beds of marlstone and limestone with
as much as 30 pereent black phosphate sand (Camyp> Dresser and McKee (Witt), 1987, app.
1. Most of the phosphate generally ocours within a 20- 1o 30-ft thick zone us shown by high
watwral radioactivity on the gamma ray logs (as Teigh as 150 APHunits). This zone has been
locally called the phosphate rubble zane, hut ix referred to as the phosphatic zone in this
report (fig. 3). The top of the phosphatic zone usually coincides with a correlation made in
the upper to middle part of the Suwamnee Limestone, referred to as the Suwannee Limestone
correlation and given in able 1. Some limestone beds in the lower part of the Suwannee
Limestone below the phosphatic zone contain quartz suned.

hiig 14740 CumplEp w b
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Reese. 1999 states that the Suwannee Limestone only oceurs in western Palm Beach County, and
that phosphatic mineral grains are rare to absent in the Suwannee Limestone . However, due to data
that has been collected by GMW&A since 1999, GMWE&A believes that the Suwannce Limestone
g Formation may be present where LTC is located.

=)

I'he upper Flondan Aquiter System is compuosed o several geologic units of Eocene age. the most
prominent being (from top to bottom) the Ocala Gioup, the Avon Park Limestone, and the Lake City
Limestone. Current convention is that the upper aquifer extends from 900 feet bls to a depth of
approximately 2,300 fect bls.  Underlying the Lake City Limestone is the Eocene Oldsmar
Formation. which consists of two {2} units, the upperOldsmar 2,300 to 3,000 feet bis) and the lower
Oldsmar (from X 000 to 4.000 feet bls). The vpper Oldsmar is a confining unit that separates the
upper Floridan aaaifer from the lower Oldsmar Formation and the lower Floridan aquifer. The
Jower Oldsmar, commonly cailed the Boulder Zone. is highly transmissive, contains non-potable
water, and has been used for the disposal of waste products such as industrial by-preducts (including
R() concentrate) and treated wastewater. Below the lower Oldsmar is the Paleocene Cedar Keys
Limestone that acts as a lower confining unit for the Boulder Zone. Figure 2-1: General Lithotogy
shows the lithotogy of the Palim Beach County area.

e

2.1 SURFICIAL AQUIFER SYSTEM

The Surticial Aquifer System in the LTC area is considered o water tabie aquifer exhibiting a
delayed yicld response. This means tht the aquiter is stratified and that water moves faster laterally
than vertically (downward and or upward). Therefore. total drawdown of the aquifer is “delayed”
as waler moves vertically through the aguifer. Drawdown in a Surficial aquifer well will continue
until the cone of depression smpression reaches a recharge boundary such as the Intracoastal
Waterway andfor the Atkntic Qcean.

Ea B8 2= =2

The Surficial aquifer water at the site contains fresh, brackish, and saline water. The aquifer exists
from approximately two {2) feet bl to approximatety 350 feet bls. Because water levels change in
f; the Surficial aquifer, thereby affecting the saturated thickness of the aquifer, the aquifer’s
" characteristics (transmissivity, specific yield. sterage coefficient, and delayed yield) change with
time. However, these changes are small and tor the most part are considered negligible.

% At one (1) time. the Surficial Aquifer System at LTC was used for withdrawal of irrigation water.
The water quality underlying the LTC golf course is brackisk to saline, and the surtace water ponds
% are brackish to saline. and are tidal. They approximately reflect the depth from land surface to the
top of the water table. The wells (with the exception of Well No. 1E) were located west of UST on
the East side of the intracoastal Waterway, These wells exhibit impacts from saline water intrusion
andror upeoning. Well No. 1F existed on the golf course near the maintenance area. This well

3.0
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produzed saline witer. and pumped dry within davs, LTC had planned 1o investigate the use of
shatlow horizontal well{s) on LTC golf course property. but never proceeded once LTC was
provided with eftluent reuse W ater. Due to the state of disrepair of the Surficial aquifer wells, and
because of the concern of saline water encroachment and upconing. all of the Surficial aquifer wells
were abandoned afier instatlation and operation of the new. Floridan aquifer productiott well.

2.2 FLORIDAN AQUIFER SYSTEM

The Floridan aquiter 1s considered a leaky artesian aquiter. Inessence. this means that ihe aquifer
is under artesian pressure. in the case of the LTC well. the pressure is significant enough that under
non-pumping conditions, the well water level should rise to approximately 35 fect above mean sea
tevel "mslT). Sinee the clevatiun of LTC's Floridan well is approximately 7 feet above msl, this
well should flow under non-pumpng conditions. Therefore, the flowing conditions in the well must
he controlled or suppressed at all Umes.

In the leaky antesian, Floridan aquifer. the drawdown in a well will continue until flow from the
aquifer and the amount of leakance (water leaking in from above and below) is ¢qual to the amount
being removed {pumped). Thecone of depression, widening and deepening, witl continue outward

until equilibrium is met.

The water in the upper Floridan Agiter Systeris brackish. with a chioride concentiation of 1,700
mg/L.. sutfates of 190 mg/L, and total dissolved solids (*TDS ) 0t 3,500 m/L inthe new LTC well.
These concentrations generally ncrease with depth. eventually reaching the average TDS
concentration of vcean water.
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SECTION 3
WELL CONSTRUCTTION AND ABANDONMENT
3.0 WELL CONSTRUCTICON AND ABANDONMENT

LTC obtained bids from two (2). heensed, water well contrictors, Jalfer Associates Corperation
("Jafter”) was the low, respensible bidder. The Floridan aquiver well was constructed by Jafter
between February and June 2006, The maximum monthly ras water sHocation for LTC is 33.8
million gallons, or approximately 772 gallons per mainute ¢gpm”}. The LTC water treatment plant
will run approximately 12 hours each day for average trrigation requirements, and 24 hours each day
for maximum irrigation requirements. The well was designed to supply approximately 875 gpm.
Jaffer abandoned the Surficial squiter wells in July 2006, A chrorology of well construction and
abandonment events 1s given in Appendix A: Well Construction and Abanduvnment Chronology.

31 FLORIDAN AGi IFER WELL CONSTRUCTION

Using mud rotary technigues, Jafter drifled a 42-inch diameter bole to 22 feet below land surface
(*'bls™) and set the 36-inch outside diameter, 0.375-inch wall thickness, steel surface casing to 20
feet ble. The 36-incli casing was cemented in place using 77 cubic feet of ASTM C-150, Type 11,
sulfate-resistant cement. A 32-inch diameter hole was drilied trom 22 feet bls to 345 {zetbls. The
24-inch outside diameier, 0 373-inch wall thickness. steel casing was installed 10 239 feet bis. The
24-inch diameter casing was cemented in place using 864 cubic feet of ASTM C-150, Type I,
ulfate-resistant cement down 16 345 feet bis. A 12%s-inch diameter pilot hole was drilled from 345
to 1.070 teet bls. Afier geophysical logging. the hole was reamed to 1,032 feet bls with a 22-inch
diameter bit. The 12-inch diameter (12.750-inch outside diameter, 11.670-inch minimum tnside
diameter). SDR 17. PVC casing was installed 10 a depth of 1.032 feet bls and cemented in place
using 1.296 cubic feet of ASTM C-150, Type 1. sulfate resistant, 50-50 Pozmix cement. The plan
to include a two (2)-inch diameter. monitor tube was eliminated due 10 the use of a centrifugal pump
to operate the well. A monitor tube would have caused a break in the suction of the pump on the
well water. The open hole was drilled with a 10%-mch diameter bit using mud rotary drilling
methods to 1.070 feet bls, and then dritled with a 10%-inch diameter bit using reverse air drilling
methods 1o 1.168 feet bls. The well was peophysically logged and television surveyed. Figure 3-1:
Floridan Aquifer Well shows the construction details for the production well. The well was
disinfected prior to installing the well head

The theoretical volume of the annular space between the 24-inch outside diamaer casing and the
32-inch diameter borehole to a depth of 345 feet bls was calculated 10 be approxinitely 862 cubic
feel. Jaffer used 864 cubic feet of cement to grout the 24-inch diameter casing i place.

3-1
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Lost Tree Club, Inc.
Floridan Well
Construction Details
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The theoretical volume of the annuiar space butween the 12-inch diameter casing and the 22-inch
diameter borehole o n depth of 1,032 fect bls was catcutated to be approximately 1.914 cubic feet.
Jaffer used 1,296 cubic feet of cemerr, to grout the 1Y.inch dameter casing in place.

12 FLORIDAN AQUIFER WELL DEVELOPMENT

The well was developed during the duiiling of the open hole using reverse-air methods, a centrifugal
pump. natural artesian flow, and the submersible west pump until the well was free of sand (based
- visual observations). The compressed af method consisted of using the drill-rig mounted air
compressor. Over pumping the well as a means of development wis limited to the submersible
pump due 10 the volume of {low naturally issued from the formation.

The geologist’s estimate of needed development time was B0 hours. Thirty-six (36) hours of pump
development oceurred prior to and Juring well testing. This development time was 44 hours under
the original estinale for the well. The well water Ueared o sediment, sand, silt. and colloidal
material in less time than anticipated.

3.3 SURFICIAL AQUIFER WELL ABANDONMENT

Duc o the dilapidated natute of LT s existing Surficial aquifer welbls, it was Jecided that all of the
Surficial aquifer wells would be abandoned after ¢ smpletion of the Floridan aquifer production well.
Each of the Surficial aquifer wells were disinfected with calciumhypochlorite priorto abandonment.
Wwith the exception of Well No. 1E, all of the Surficial aquifer wells were disinfected and filled by
pumping Type 11 (ASTM C-150) sulfate reststant, neat, portland cement {using the tremie pipe
method) from the bottom of the well to land surface. Well No. |E was filled manually by pouring
cement into the top of the well, Seven (7) sacks of cement (approximately %.3 cubic feet) were used
1o fill Well No. 1E. Table 3-1: Well Abandonment Data lists the Jata for cach of the abandoned
wells.

34 MONITOR WELL CONSTRUCTION

The two monitor wells { Background. MWEB-01 and Compliance, MWC-02) were constructed on
May 17 2006. They were drilied with a hollow stenysplit spoon auger. The two monitor wells
were constructed with ten t10) feet of two (2)-inch diameter PVC pipe. and five (5) feet of two (2)-
inch diameter mill slot well screen. The annulus was filied with gravel pack 1o approximately two
(2) feet above the top of the screen, and grouted 10 land surface. The total depth of MWB-01 was
approximately 15.07 feet bls, and the total depth of MWC-02 was approximately 14.64 fzet bls.
According to the tield survey perlormed by Lidberg Land Surveying, Inc. on December 21, 20006,
the top of the casing of MWB-01 was 10.6Y feet National Geodetic Vertical Datum ¢ 'NGVD").and

22
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the top ot the casing of MWC-02 was 447 feet NGV, Figure 3-2: Monitor Wetls shows the
general construction details for the two (2) monitor wells,

Table 3-1

Well Data

Well No.

Casing Inside
Diameter
(inches)

Total Depth
(feet)

Theoretical
Well Volume
{cubic feet)

Approximate
Grout Used
{cubic feet)

156

7674

X1.0

KRG 41

620

adond

81.0

156

N5.0%

94.5

Unhnown

U'nknown

40.5

R

S4.0

8.3

Test Well

2.75

A0.5

Total

5361.80

* Mote: The total depth ol Well No. 3 could nor be determined due to an obstruction it the well.
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Lost Tree Club, Inc.
Monitor Wells
Generalized Construction Details
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SECTION 4
WELL TESTING

4.0 WELL TESTING

Testing of the pilot hole consisted of cotlecting geologic sampics and performing geophysical
fogging. Testing of the new production well consisted o t step-drawdown, sand concentration, stli
density index, water quality. and microbiological testing. os well as geophysical logging and color
television surveying.

4.1 GEOLOGIC LOGGING
4.1.1 FLORIDAN AQUIFER WELL

Geolugic logging consisted of the colicction of lithologic samples at ten (10)-foot intervals,
or ut fornation changes. throu~hout the drilling of the reamed 44.inch diameter hole from
0 to 24 feet bls, the 32-inch dian. 2ter hale 1o 345 feet bls, the 12 1/4-inch pilot hole to
1.076 feet Ms, and the 10 3/4-inch hole 1o 1.168 feet bls. The samples were described to
compile a geclogic log and to ascertain the physical characteristics of the rock.

The geology enceuntered during the drilling of the Floridan aquifer irngation well at LTC
consisted of sand with whole and frogmetited shel's from zero {0y 1o approximately scven
(7) feet bls. From sevea (7) to 30 fect bls, the geology consisted mainly of coquina with
shell fragments and sand. The geelogy from 30 to 130 feet bls consisted of varying
percentages of sand. shell fragments, and limestone with shell fragments often the largest
constituent. The interval from 130 to 220 feet bls was largely friable to moderately hard
limestone with silt 10 coarse-grained sand and fragmented shells, ostracads, and echinoderm
spines. The samples for the 220 10 240-foot bls interval were inadveriently missed. From
240 10 320 feet bls, the geology was comprised of friable to hard limestone, shell frapments.
and sand. The transition ‘rom the Biscayne aquiter to the Hawthom Group formation began
around the depth of 320 feet bls, with the geology comprised of fossil fragments (shells,
cchinoderm spines, and tubules), hard limestonc, and some sand. By 380 feet bls, the
lithology was comprised mainly of clay to coarse-grained sand, soft 1o moderately hard
limestone, and shell fragments. The geotog/ remained consistent until the 441 1o 469-foot
bls interval, where pelagic and benthic {oraminifera commonly contained in the Hawthorn
Group matrix bega to be present. Erom 469 to 500 feet bis, the geology consisied of silt
to medium grained sand with anproximately 3% sheil fragments and foraminifera, The
lithology oT'the hole was quartz. calcium carbonate. and phosphate sand with shetl fragments
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and foraminifera trom 500 to 755 teet bls. The samples trom 755 10 795 feet bls were
Mssing. but a formation change does not ippear to have occurred in that interval because
from 795 to 832 feet bls, the geology appeared to be the same as the 500 to 755-fout bls
mterval.  During the drilling of the pilot hule. there were problems associated with
circulating the cutiings In addition, drill pipe became clogyed. lntervals were not sampled
if cuttings were known to be contaminated (non-representative samples). At 835 feetbls, a
formation change occurred. The geology became soft to moderately hard limestone with
sand (guartz, calerum carbonate, and phosphate) and trace amounts of shell fragments and
foraminifera from 835 to 867 feet bls. The samples for the 867 to 897-foot bls interval were
not present. The formation did notappear o change in this interval because from 89710952
feet bls. the geology was the same as the 835 o 867-foot bls interval. From 952 to 1,077
feet bis. the geology consisted mainly of shell fragments, foraminifera, soit to moderately
hard hmestone. and caleium carbonate sund. The lithology in the 1,070 to 1,140-foat bls
interval was comprised ol moderately hard limestone with fossil fragments (including
Lepidocveling sp. foraninifera upto 1.4 cmin diameter) and calcium carbonate sand. From
1,140 to 1.160 feet bis, the zeology was mainly toraminifera, shelt, and rect fossil fragments
with moderazly hard limestone and calcium carbonate sand. The 1,160 to 1,168-fuot bls

interval showed a formauon cirange with the appearance of phosphatic siltstone, present with
moderately hard limestone, caleium carbonate sand. and foranvinifera. This depth was where
the drilling was tenming ed. and where the hole reaches its Total Depth (T.D.}.

A pereralized. geologic cross-section has been drawn from the lithologic information
L £ £ " | | ! i )
obtained during the drill ng of the pilot holes and is presented in Figure 4-1: Floridan Well
Lithotogy. Detailed gelogic logs are provided in Appendix B: Geologic Logs.

4,1.2 MONITOR WELLS

The geology encountered during the drilling of the Background Monitor Well (MWB-01)
was largely siit to medium grained quartz sand with a small amount of limestone and a large
amount of organics from zero {0 to four (4) feet bls. From four {4) to six (6) fect bls, there
was only silt to coarse-grained quartz sand. From six (6) to tifteen( 15) fzet bls, the geology
was largely clay 1o coarse-grained quartz and calcium carbonate sand with varying
percentages of fine to medium grained sandstone with 1 calcium carbonate matrix.

The geology encountered during the drilling of the Compliance Monitor Well (MW(C-02)
was largely very fine o medium grained quartz and caletum carbonate sand with a small
percentage ot shell fragments from zero (0} to two (2) feet bls. From two (2) 1o four (4) feet
bls. the eology wis approximately 60 percent shell fragments with 40 percent clay to coarse
grained quartz and caleiwm carbonate sand. From four (4) to six {0} feet bls, there was only

12
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hard coquina rock. From six {0) tosixteen 16) feet bls, the geology was approximateiy half
clay to coarse grained quartz and calcium carbonate sand. and half micritic limestone.

4.2 GEOPHYSICAL LOGGING

After the 12va-inch diameter pilot hole was diilled, the hole was geophysically logged by MV
Geophysical Surveys, Ine. The completed w ellwas never properly logged from 1,036 feetbls to the
total depth of the Tole (116X feet bls) due to an obsiruction (pieces of broken cinent grout that
appear to have come from around the bortom of the casing) in the open bore hole portion of the well
at approximately [036 feet bls. Noattempt (o remose the obstruction from the bore hole occurred
due to a number of reasons. The [irst reason was timing (drilling delays trom Jaffer, and the need
to get the drilling rig out of the way of the RO conctractor. Alternative H,O Solutions, by June 30,
2006). There were also tining detays that oceurred i actually getting the geophysical logging iruck
on-site (Augusi 22, 2000} to discover the concern. After discovering the obstruction, there was not
much concern about the condition of the well because ithadonly been producing negligible amounts
of sand. silt. clay. and or cofloidals. In addition, the water chemistry and microbial results were
better than anticipated. Based on all ot these reasons, GMW&: A recommended that nothing be done
1o remove the obstruction in the wetl. However, it was decided that Jafter should extend the
warranty for two years. (Appendix C: Well Warranty) Geophysical logging of the pilot hole
from approximately 340 fect bls toa depth of 1060 teet bls was performed, and included natural
gamma ray, electric (spontancous potential and dual induction), and caliper logs. The geophysical
jogs are included as Appendix D: Geophysical Logs. Geophysical logging of the pilot holw was
completed on Aprit 28, 20006.

4.2.1 GEOPHYSICAL LOGS

Geopitysical well Togging {(testing) uses @ sensing device, fowered into a well and/or
borehole. to record various physical parameters. The physical parameters/measurements
indicate characteristics of the rock, the fluid contained in the rock and borehole, and/or the
construction characteristics of the well. The followmg is a brief technical description of the
function of cach geophysical log and its purpose in the fogging program of this project.

Caliper Log - The caliper log 15 a tool that determines the average gauge of'the borehole, i.e.,
measures the diameter of the borehole. The caliper ool is used to find cavities, washouts,
and fractures in the borehole. The Jog can be used to deternmne the proper casing seat or
the well and 10 determine more aceurate volumetric caleulations for cementing and gravel
packing of a well. The log can also be used to assist in tinding holes, splits. and separations
in well casings. The caliper tool measurement in these logs is in inches.
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Gamma Ray Loy - The gamnma ray log measures the amount of radioactivity naturaily
present in the Formation. Gamma radiation is emitted trom formation material such as clays
and sands with heavy phosphatie constituents. The gamma ray log is usually effective in
determining formation breaks and may be utlizedin stratigraphic correlation over relatively
arcally extensive arcas. Gamma ray logs are measured in gamma ray counts, recorded as
APL-GR (American Petroleum Tnstitute-Gammi Ray) units,

Flectrie Lous - The clectric fogs are i swily of logs consisting, in this casc. of spontancous
potential, single point resistivity. and long and short normal resistivity.

Spontancous Potential Loy - The spontancous potential (S.P.} 15 a small electric
voltage generated at the boundaries of permeable rock units, especially between such
strata and less permeable units, The contact between drilling mud and formation
fluid is another area where S.P. may be generated.  Generally, in limestones and
sandstones of similar water quality in the Biscayne/Turnpike aquifer, the S.P. log
generates little useful or correlatable data. The logging tool can pick up clay units
that might otherwise not be noted dunng the driling of the tormation. Spontancous
potential log readings are in millivolts ("MV7).

Dual Induction_Log - In induction logging. the rocks surrounding the tool are
energized by an induced clectromagnetic ficld. Sceondary effects of the
clectromagnetic ficld that are related to the resistivity of the strata arc measured,
producing a log of the formation resistivities. The induction log tool sends clectrical
energy into the strata horizontally and therefore measures only thy resistivity of the
strata opposite the mstrument. The induction logging systems can proy ide resistivity
measurements regardless ot whether ornot a conductive medium exists between the
instrument and the formation. They canbe used to provide resistivity measurements
in oil-based dritlling muds, air, and fresh mud as well as in conductive fluids like
saline water. Three (3) ditferent measures are taken by the dual induction tool:

RLL3: This log measures the borchole wall conductivities where the
maxiaum sensitivity of the tool is at a distance of approximately three (3)
feet from the tool.

RILM: The radial induction log medium measures formation conductivities
in a four (4) foot 1o six (6) toat radius froim the tool.

RILD. The radial induction log deep measures formation conductivities in
1 four (4) foot to ten (10 foot radius from the tool.

3-4
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4.2.2 GEOPHYSICAL LOG INTERPRETATIONS

Piiot Hole Geophysics

Jaffer drilled a 12%-inch diameter pilot hole from 345 feet bls to 1,070 feet bls. The purpose
of the pilot hole was to determine the extent of the Hawthorn Group and the phosphatic
Rubble Zone of the Suwannee Limestone Formation. The Hawthorn Group consists of
squeezing calearcous clays of the Arcadia Formation and the Hawthorn Formation. The
Suwannee Limestone Formation consists of poorly indurated limestone with unconsolidated
quartz and phosphatic sand, silts, and clays. All of these materials must be cased off to
mitigate the potential of fine-grained material adversely impacting the operation of areverse
osmosis system. In addition, the phosphatic material releases aipha, beta, and gamma
radiation, which, in significant concentrations, could adversely impact the disposal of the
concentrate. However, itis important for the client, the general public. and the regulatory
agencies 1o know that these concentrations are not significant as a pubiic hicalth concern.
The geophysical logs performed on April 28, 2006, were caliper, gamnia ray. and electrie
logs.

amt ) M EE BN EE B3
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Caliper Log: The caliper log for this hole indicated that the 24-inch diameter outer casing
extended to approximately 340 feet bls. The pilot hole diameter remained between 12.25
inches (zauged hole) and td-inches from 340 to 895 teet bls, which was predominantly the
Hawthom Group. The diameter increased to 16 inches from 895 10 925 feet bls. From 925
10 960 feet bls, the diameter of the pilot hole decreased to 13.5 inches. The diameter peaked
to a4 maximum of 16.5 inches from 960 to 1,060 feet bis. This was in the production zone
of the well,

[~

Gamma Ray Log: From the bottom of the 24-inch diameter outer casing (approximately 340
feet bis) to 820 feet bls, the ganuna ray log remained in the range of 30 to 60 GAPL. The
higher readings correlated to the location of the Hawthorn Group. From 820 to 860 feet bls,
the gamma ray reading spiked oft the scale. This correlated to the presence of phosphatic
minerals in the Rubble Zone of the Suwannee Limestone Formation. The gamma ray log
decreased to 30 GAPI from 860 to 910 feet bls. A peak to 70 GAPI occurred between 910
and 930 feet bls, The log then decreased to a range of 10 to 30 GAPI from 930 to 1,660 feet
bls.

Spuntancous Poteutial:  No sigmficant or correlatable changes were observed in the
spontancous potential log, s is generally the case in himestones of South Florida. This s
especially true in the Floridan aquiter, but a spontancous potential fog is run, as a matter of
practice, with the dual induction log.
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Dual Induction Logs: From below the 24-inch diameter outer casing (approximately 340 feet
bls) to 830 feet bis. the dual induction log remained in a range of 13 to 19 Ohm-m. This
correlated to the Hawthorn Group. From 830 to 894 feet bls. the duat induction log peaked
t0 S0 ohm-m, correlating to he gamny ray log spike. which was due to phosphatic minerals
in the Suwannee Limestone Format'va, The Suwannee Limestone Formation is a water
bearing formation: however, the fornrtion does not consist of welt indurated materials and
would likely require a weil sereen. Obtaining water from this zone requires consideration
of the radiation associuted with the phosphates: theretore. the Suwannce Limestone
Formation in this area is 4ot practical as a production zone. The dual induction log reduced

hm-m in the 890 1o 930 feet bls interval.  From 930 to 1,060 feet bls, the dual

on log remained at approxinmately 19 Ohme-m. This is the production zone of the well.

Well Casing Seat Selection

GMW&A s reccommended casing seat was 1,032 10 1,040 feet bls. This selection way liased
on data from the geologic log of tne formation, drill cuttings, penetration information.
borchole geophysics. and borehole fluid loss. Inaddition, borehole geophysics from several
coastal Floridan aquifer wells located in Palm Beach County were also reviewed. Another
concern associated with casing seat selection that was considered was how far into the
Floridan aguifer the casing seat was. The casing seat has to be at a sufficient depth below
the phosphatic Rubble Zone to aveid the radioactive nuchides and sands, silts, clays. and
colloidals of the Hawthorn Formation and Suwannee Limestone Formation. The casing seat
must be set in a conopeicnt, well indurated, and gauged hole to avoid washouts around the
casing.

2
g
2

Production Well Geophysics

Production well geophysics were not complewed due to an obstruction encountered at
1,036 feet bls that kept the logging tools from going deeper than 1,034 feet bls.

Flit ompl Wl




Gerhardt M.

Witt
§ ssociaes. ne.

S e —————————— T T e

4.3 STEP-DRAWDOWN TESTING

Step-drawdown testing was performed on the production well, Normally, the step-drawdowr testing
is performed in conjunction with sand testing.  However, the sample pump used during the siep-
drawdown test did not produce sufficient pressure to perfori the test. The sand testing was
performed the followine day. The purpose of step-drawdown testing is to evaluate the pertormance
of the well. A step-drawdown test is performed on a well in order to determine aquifer
characteristics and to quantify the deterioration in well performance overtime. Step-drawdown ests
vield information regarding well efficiency. w clt development, and well screen/borehole clogging.
The results also help determine possible rehabilitative procedures and optimum pumping rates The
data collected during the step-drawdown tests arc used in the evaluation of the periormance.
efficiency, and specific capacity of the well at the different pumping, ratcs, and for the calculation
of the transmissivity of the aquiter.

Step-drawdown testing involves pumping a well fura predetermined amount oftime (anproximately
60 minutes), until water level stabilization is reached. at cach of three (3) increasing puimping rates
Tdeally, the three (3) rates should be at 50. 100, and 150 percent of the design pumping rate. Foa

instance. it the design production rate is 1.400 gpm, then the three (3) rates for the step-drawdown
rest would be 700 gpm. 1,300 gpm, and 2.100 gpm. Before cach increase in pumping rate. water
levels are alfowed to recover to static levels for at least the same amount of timie as \he weil was
pumped. The changes in water levels within the well are measured with an elewric wuter level
prebe (*M-scope”') during both the drawdown and recovery periods.  The time merements for
MCASUreInents arc as follows: one (1) minute readings for the first ten (103 minutes, two (2) minute
readings from 10 0 20 minutes. and five ($) minute readings from 20 to 60 minutes and/or the end
of the test. For the LTC well, a pressuie wransduceridata logger was uscd 10 measure the water
levels. The time increment for the readings from the data logger was iwo (2) scconds. Appendix
E: Step-Drawdown Test Results gives the step-drawdown testing results for the newly installed
production well at 30 second intervals. Please note that because the Floridan aquifer is artesian, the
static water levels are measured above land surface (*als”).

4.3.1 DRAWDOWN

The total drawdown (measursd in the field) in a well is a function of the drawdown due to
aquifer characteristics and the dravdown due 1o the toss f efficiency from the well, Total
drawdownis) can be written iy e following equation (1Da-vson and [stok, 1991):
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where: § = Jrawdown in the well casing. feet
(263 T) bog (03T (°S)]. gallons per day per foot

pumping rate. gallons per minute

well loss coefticient, second’ per foot’

(ransmissivity. gallons per day per foot

time, minutes

radius of the well. feet

storage voetticient, dimensionless

Because the (ransmissivity and storage coctticient of an artesian aquiferanda Jeaky aquifer
are constant, the BQ term in the equation does not affect the determination of well loss using
the Jacob method discussed in equation 4.4. Assuming that the well is not developing, the
total drawdown can be used to determine transmissivity. Howcver, this method gives lower

wransmissivity values than those calculated without accounting for drawdown due to well
loss. The drawdowns observed in the LTC well are shown in Table 4-1: Step-Drawdown
Test Results.

4.3.2 SPECIFIC CAPACITY
The productivity (quantity of watct produced) ofa production well can be expressed i terms

of specific capacity. The specitic capacity of a well is defined as the ratio of the pumping
rate to the drawdown ata given time:

4.2)

where: ' - specific capacity of the well, gallons per minute per foot of
drawdown at a unit of time
pumping rate, gallons per minute
drawdown, feet
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stimating the specific capacity of a well requires determining the drawdown from a static water
ovel to 2 pumping water level within the well at a known pumping rate after a known span of time.
Specific capacity is measured in gallons per minute per foot of drimvdown at a given period of tinwe
{1 flata up. ot ime) and is used to calculate well effiziency. The higher the specific capacity.
the more effic tent the well. as long asail other factors are equal. Specific capacity changes inanon-
“near dshion with inereased pumping rates becanse a well cannot, in reality, be one-hundred
per ent(’ 00%) ethicient. Shight decreases inthe specific capacity with increased pu Mping rates are
to be expected in wells that have been fully stabilized and arc no longer developing. Specific
capacites increasing at highor pumping rates indicatc that the well is developing. The specific
capacities for the well are shown in Table 4-1: Step-Drawdown Test Results, These dataindicate
that the well flowing at a rate of 437 gpm has a tow friction loss through the well bore with low
turbulent flow caused by the obstruction in the bore hole. When the well was pumping at higher
rates, significant efticiency tosses indicated both in steps two and three were probubly caused by
wrbulent flow in the well from the bore hole obstruction. However. the well can still meet the
maximum demand flow (875 gpm) of the RO system with the use of a centi ifugal pump.

The unusually high specitic capacity seen during Step | was due to the natural Artesian flow
without significant impacts of turbulent flow.
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Table 4-1

Step-Drawdown Test Results

Well Number Floridan
Step 1 2 3
Pumping Rate (gpm) 437 878 1.300
Drawdown {ft) 1.50 3140 51.90
Specific Capacity -
- J1.33 2787 2505
{(gpm/Aft at 60 min) 2491 78 34
Welk Loss 1 and 2 4
{sec’/it') 14.924
Well Loss 2 and 3
N 4,678
(sec?/ft') 3,673
Well Loss (1+2) and 3 1913
(seci/it") o
Well Loss | and (2+3)
517
(seci/fth) k31
Average Well Loss
Constant 5170
(sec’ift’)
Well Loss (ft) 4.90 19.65 43.38
Well Efficiency (%a) -226.77 3742 16.42

4.3.3 WELL LOSS COEFFICIENT

Well foss is defined as head toss attributable to well inefficiency due to the turbulent flow
of water through the well screen and/or inside the casing to the pump intake (Jacob, 1946.)
Well loss can be expressed as a well loss constant (C) and the well loss in feet (S,).

The well loss constant is derived from a comparison of the drawdown data at the various
pumping rates of the step-drawdown test. This constant is in turn expressed as well loss in
feet or as well efficiency. The value of C may be computed from step-drawdown test data
using the following equation (Jacob, 1946):

(As “AQ)-{AsAQ, )
AQ[ |*IKQJ

4.3)
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where: ¢ ; walt Toss constant, second” per teet’
i : any given pumping step
Ay = incrementat drawdown associated with step £ feet
AQ, ‘ incremental pumping that produces incremental drawdown
(v associated with step 1. feet’ per second

Changes in € values are affected by changes in discharge rates, shifting of the gravel outside
the wells. andior development of the formation.

Equation 4.3 assumes that the production well was stable and that the value of C did not
change during the well production test. New wells, improperly designed and/or constructed
wells, and old wells can be unstable. and the calculated value of € can be affected by
changes in the discharge rate. The value of C calculated for steps | und 2 of the step-
drawdown Lest may be greater or ess than that caleulated for steps 2 and 3. Sand and gravel
often shift outside the production well during discharge periods under the influence of high
discharge rates. This may result in cither the developmiot on clogging of the pores of the
well face. 1f the value of € for steps 2 and 3 is considerak ly less than the value of C for steps
i and 2. it is probable that development has occurred during the well production (step-
drawdown) tesl. A large increasc in the value of C with higher dischargc rates indicates
clogging has occurred during the production well test. Clogging may be a function of'a
number of items: fine-grained material clogging boreholes, the presence of bacteria, and/or
formation coltapse. Formation collapse muy be an indication of sink hole formation.
Negative C values indicate that the well was developing during testing. 1f the production
well is unstable. ¢ may be calcu'ated with Equation 4.3 and data from steps 1+2 and 3, or
2+3and 1.

Borchole clogging due to incomplete well development or well deterioration by bacteria or
other concerns is generally negligibie when Cis less than 5.0 see”/itt, Values of Chetween
5.0 and 10.0 sec$ indicate mild clogging or well deterioration, and clogging or well
deterioration is severe when C is greater thun 40.0 sect/ftt (Waiton, 1962, p. 27).
Deteriorated wells may be returned to near original yields by one (1) of several rehabilitation
methods. The success of the rehabilitation can be appraised with the results of well
production tests conducted prior to and after rchabilitation.

The average well loss coefticient for LTC's Floridan Well was 5.170 sec¥ft’. The values
of C for the well arc presented in Table 4-1: Step-Drawdown Test Results. Results of the
well 1oss caleulations indicated mild clogging or wrbulent flow, which was probabiy due to
the blockuge observed at 1,036 feet bls in the video survey.

4-11
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4.3.4 WELL LOSS

Well loss in feet is the approximate head foss infest due 10 the well s inetficiency. Wellloss
in fect may be computed using the following equation {Jacob, 194063

CQ* (4.4)

where: 5 well loss, feet
) well loss coetfictent, second” per feet’
production weil discharge. feet' per second

Well Joss is used to calculate the well cfficiency. The well losses for LTCs Floridun well
at each tested rate are shown in Table 4-1: Step-Drawdown Test Results, The well Toss
for the Floridan well was 43,38 ceetat 1,300 gpm.

435 WELL EFFICIENCY
well efticiency is defined as the pereentage of total drawdown that is attributable to well

loss. This number can be obtained by dividing the theoretica: drawdown by the total
drawdown, and multiplying by 100 percent.

s
25100 - Porcent Efficiency
5

where: $ hcoretical drawdown, feet
actual drawdown, feet

The theoretical drawdown is calculated as the total {measurad) drawdown minus the well
loss. The name “well efficiency,” in this context. can be misleading because it does not
confer that the efficiency (productivity)1s due to both the well characteristics (well loss)and
aquifer characteristics (theoretical drawdown). Therefore. wells with lower welt efficiencies
should not be thought of as necessarily inferior to wells with higher well efficiencies. well
efficiencies of greater than 100% indicate that the wells are developing. The well
cfficiencies for LTC's Floridan well are shown Table 4-1: Step-Drawdown Test
Results. The well efficiencies for the Floncan well increase from Step | to Step 2 and
decrease from Step 2 to Step 3. This mdicates that turbulent flow due to the higher water
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velocitios decreases the efficiency of the well. The obstruction observed in the video survey
could also cause the water to hecome even more turbulent. decreasing the efficiency at
higher pump rates. Therelore, the pump rate usedd during Step 2 {875 gpm) meets the one
(1) MGD of permeate demand of e systeny using a centrifugal pump. without causing the
pump to exceed its lift imitations (approximately 21 feet bls) while supplying maximum day
demands of water,

cpd O = e S =

4.3.6 AQUIFER TRANSMISSIVITY

From the data gathered during the step-dras down tests, o was possible 1o caleulate aquifer
ransmissivity using the Jacob method falso cailed the Cooper-Jacob method). The criteria
for this method are as follows:

1. Flow is entirely horizontal, radial. and laminar.

2. The well fully penetrates the aquiter.

3 There are no vertical components of flow,

4. No water is stored in the well {1.c., drawdown and recovery data arc not affected by

wel} storage capacity).

5. The uniformly porous aquifer is overlain and underlain by aquicludes. with
negligibie vertical hydraulic conductivity {except in a water table aquifer that is of
uniform grain size. i.c.. no delayed-yield respunsc. Under this condition the Jacob
method can apply to water table . nditions).

0. The aquifer is homogenous, isotronie, infinite in arcal extent, and has a constant
thickness throughout.

7. Wwells hive infinitesimal diameter, and discharge ts constant,
8. There are no boundaries and/or discontnuitics.

9, Retore pumping. the piezometric surtace is horizontal.

10.  There is nu wecharge to the aquiler.

1. The groundw ater density and viscosity are constant.
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Groundw ater flow can be described by Darcy’s Law.

13. Uead losses through the wetl sereen and pumip intake are negligible.

[ 25 ]

14. The aquiter is compressible and completely clastic.

These conditions must be met for the duration of the pumpage and i the area of influence
ot the well(s) during the time of pumpage, and or corrections must be made to account for
conditions not met. The following remarks note for each criterion ho'w the aguifer and/or
well(s) meet the conditions and/or how corrections were made:

o2 T 2t

1. The majority of flow for the duration of pumping was horizontal, s adial, and laminar.
(Because of the blockage, this was not true in Steps 2 and 3.)

2. The wells fully penetrate the producing unit of the aquiter.

3. The vertical components of flow have a leakance response, and are seen in the
- ‘. p " - +
production well, but do not aftect the semilog caleniations of transmissivity.

The water stored in the well was negligible compared to the amount withdrawn.
This statement was valid.

For the arca tested. over the duration of the test. this statement was valid, as
evidenced by the drawdown data.

7. Discharge was constant. Well diameter does not effect the calculation of the
transmissivity in this equation. only the storage cocfficient.

i 8. No boundary conditions are indicated in the drawdown data during the duration of
. the test.

Lecause the hydraulic gradient was negligible over the area impacted. this statement
was valid.

Based on the step-drawdown data, recharge leakance occurring at steady state does
not effect the semilog transmussivity calculation.

1. Based on cnemical analysis, this does not appear to be a concern,
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i2. This statement was valia,
13, Thehead losses were constant at a given pumping rate and therefore do not affect the
calculation of transmuissivity. i.c.. head losses do not affect the change in drawdown,
As, between log cyeles. This well foss was accounted for in the calculations.
4. This statement was valid, based on the information available.

The Jacob method uses the equation:

where: r

¢

As

| 0

™ 4.6)

transmissivity, galions per day per foot

pumping rate. gailons per minute

the slope of the time-drawdown graph expressed as the
change in drawdown between any two values of time on the

fog scale whoase ratio is 10,

Recovery data was used to determine the transmissivity results. The time-drawdown graphs
are shown in Appendix F: Step-Drawdow 1 Craphs. Transmissivity values are given in
Table 4-2: Transmissivity Results,

Table 4-2

Transmissivity Results

Drawduwn Recovery Average
Well Number Rate (gpm) Cransmissivity | Transmissivity | Transmissivity
(gpd/ft) (gpd/ft) {gpd/ft)
417 124.051.6 96,140.0 110,095.8
Floridan 875 223188 12,157.9 17.238.4

1.300

45.039.4

14,300.0

29,669.7

Average

63,8033

40.866.0

52,334.6

Bie 1A

Fiod mnptige wpet




Gerhardt M.

Witt

& Assocaes e,

Due tn the low well efficiency caused by the obstruction 10 the bore hole. even attempting
10 account for head loss vas extremely difficult,  Thercfore, GMW&A believes the
pansmissivity caleutated in the first step to be the more accurate value. and 1s comparable
10 other transmissivity data for the Floridan aquifer, inchuding seminale Golf Cluk, Inc.’'s
average ransmissivity of 211,318 gpdiit.

44 SAND TESTING

Sand testing was performed on the production well using a Lakos Laval Sand Separator. Although
the Rossum Sand Tester is the American Water Works Association (“FAWWAT) standard to measure
sand concentration, GMW &A has found the Lakos Laval Sand Separator to provide a more accurate
sand concentration due to the greater volume of water that flows through the separator. GMW&A
used a Lakos Laval Sand Separator to obtain sand concentration data discussed in this report.

The purpose of sand testing is to determine the amount of sand being pumped from a well. This is
important because sand. especially quartz sand, can adversely affect the longevity of pumps, motors.
cotumn pipes, and pipe lines due to its ability to abrade steel. The abrasion then has the ability to
create points of potential corrosivn by both clectrolysis and bacteria. In a membranc plant, sand can
also clog pre-filters (it present in the plant, or the membranes themselves if no pre-filters exist), and
therefore sand production should be avoided.
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4.4.1 SAND STANDARDS

Under normal operating conditions, the concentration of sand produced by a water supply
well should be less than the AWWA Standard for Water Wells A100-97 of 5.0 mg/L. Any
recommendations for limiting sediment concentration must take into account the water usc,
the method of treatment. the ype of sediment, and the source of the sediment, The U.S
Environmental Protection Agency and the National Water Well Assaciation (1975) have
recommended the following limits:

A. 1 mg/L. -~ water to be used directly in contact with. or it the processiag of, food ard
beverages.

5 mg/L — water for homes, institutions, municipalities, and industrics.

10 mg'L -— water for sprinkler irrigation systems, industrial evaporative cooling
systems, and other uses where a moderate amount of sand is not especially harmful,

time'L - water for Jood-type irrigation and where the nature of the watr -beuring
formations and the overlying strata are such that pumping this amount of san- will
not seriously shorten the useful hie of the well.

The limits suggest reasonable goals that can be achieved if pood well design, construction,
and developmient practices are followed. Inolder wells or wells in problem aquifers, a well
may pump unacceptable amounts of sediment. If the well cannot be redeveloped by
conventional techniques, a special sand separator can be installed as a permanent part of the
well system. Although sand separators are efficient, they may not remove all sediment and
should not be used as a substitute for good well design and construction practices. In
addition. removal of sufticient sand could cause catastrophic collapsc of the formation.

There is no current standard for sand production for a membrane process well. However,
the antount of sand can adversely impact the life expectancy of the pre-filters. Good well
design and velocity control (less than 2.5 Ips in a membrane plant, and less than 5.0 {ps in
anon-membrane plant) may linut sand productionina well. GMW&A recommends that the
sand concentration be maintained helow 1.0 mgrL for production wells.
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4.4.2 LAKOS LAVAL SAND SEPARATOR

While the Rossum Sand Tester is the instrument accepted by the AWWA, GMW&A'S
experience has indicated that the use of a Lakos Laval Sand Separator provides a better
method of quantifying sand produced from a well, This is primarily due to the farger
volunies of water tested over a greater period of time with the Lakos Laval sund separator.
In this procedure, sand testing was performed the day after step-drawdown testing.
Approximately ten (10} to fifteen {15) gallons per minute of wat it were diverted through the
sand separator during the test. Upon completion of the test, the sand was removed from the
sand separator. These sand samples were dried and analyzed for weight.

1t should be noted that the Lakos Laval Sand Separator only remaves sand particles in the
range of 6.35 mm to 74 microns, with ninety-cight percent (98%) efficiency. This means
that particles less than 74 microns will pass through the sand separator and into a pre-filter
in a membrane plant, which screens particles that are greater than 5.0 microns in sizec.

4.4.2.1 CALCULATIONS

The amount of sand produced in mitligrams per liter for the pumping rate is
determined by the following equation:

§_(1000)
§ - M @mn
37851

where: S : sand content, milligrams per hter
S. weight of sand, grams
LOO0 equaticn constant, milligrants per gram
37RS = cquation constant, liters per gallon
¢ rate through the sand separator, vallons per minute
t ' time, minutes

The well was pumped at its design rate for two (2) hours. and sand samples were
collected at 5, 30, 60, and 120 minutes without stopping the pumping. The amount
of sand pumped during normal operation is retlected in the fourth (120 minutes) sand
sample. This sample 15 a realistic figure for the quantity of sand which will be
produced during normal well operations.
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Large discrepancics in the amount of sand collected at the five (5)-minute sample as
compared to the amount of the 120-minute sample are of concern and are an
indication of water hammer to the formation. Therefore. it is imperative that
appropriate epgineering is provided in the well pump and valving design to mitigate
these concerns,

44.3 RESULTS OF SAND TESTING

The sand tests were serformed on LTC's Floridan well using a Lakos Level Sand Separator.
The sand concentration was fess than the standard of 1.0 mg/L after 60 minutes of pumping
at the design rate. The only instance of the concentration being higher than 1.0 mg/l.
oceurred in the five (5) minute test, and the concentration was stifl very low (<1.3 mg/L).
The accuracy limitations of the scale used to weigh the samples (accurate 1o 0.1 gy is the
reason all the values arc given as less than (<) values.

Table 4-3: Sand Test Results presents the quantitics of sand collected during sand testing
on the production well.

Table 4-3

Sand Test Results

Sand
Concentration

(mg/L)
5 min <1.3
30 min <().2
60 min <().2
L_120 min <01

Test
Number

LTC must understand that even though virtually no sand was observed at the design pump
rate. LTC must follow the “Lost Tree Club, Inc. Wellfield Operations Manua!” provided by
GMW&A. in addition to making sure the cartridge filters are changed in accordance with
the RO system manufacturer’s Operations and Maintenance manual requirements.
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45  SILT DENSITY INDEX TESTING

Silt Density Index ("SDI7) testing, A5TM Standard D-4189, is an empirical measurement to test for
the potential of silt, cotleidals, bacteria. and other substances to foul a membrane. SDI testing 1%
used to predict the tendency of a water supply to foul membranes,

The SDI test simply measures the decay in flow rate through a 47-millimeter {'mm”} diameter. 0.45-
micron ("um”) pore size membrane. The 0.45-micron membrane was used because it is more
susceptible to clogging from colloidal matter than from hard particles such as sand and scale.
Furthermore. the 0.45-micron size is smaller than the 5.U-micron size of the pre-filter and therefore
measures particles that would pass through the pre-filter and clog the membrane. (The membrane
is approximately 0.5 microns in size.) The measured decay in flow rate is converted to a number
between | and 100.

The SDI number is a function of the rate at which the filter (membrane) clogs with colloidal
material. The larger the SDI number, the greater the fouling tendency of the water. “Generally, RO
systems operating on feed water supplics with SDI values less than [ run for years without
problenis, and those operating on supplies with SDI values less than 3 run for months without need
of membrane cleaning. However, sysiems operating on supplics with values between 3 and § are
cleaned regularly and are ofien considered problem systems. SDI values greater than § are not
acceptable at this time.” (Amjad, 1993)

During SDI testing of the production well, a colloidal filter was installed and SDI's were taken
before and after the water had passed through the colloidal filter. The filter pore spaces are 5.0
microns in size. This filter size allows the capturc of most clay- and silt-sized particles.

4.51 CALCULATIONS

In orde- to caleulate the SDI ot a given water, the following formula is used:

7
spt = [ 1-=L x0T, (4.8)
T,

where: Silt Density Index (an empirical number between 1 and 100)
- the initiat time to fill 500 milliliters, scconds
the final time to fill 500 milliliters, scconds
the total time test is performed, minutes
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4.5.2 RESULTS OF SDI TESTING

SDI's were obtained both before and afier weter passed through the 5.0 micron colloidal
filler. Table d-4: SD Results presents the results of the SDI testing.

Pre- and post-colloidal tilter SDI's were obtained during the two (2)-hour pump test. The
SDI value for Test 3 was the only result above the desired 3.00. The SDI's ranged from
1.13103.49. The SDI values of (.o pre- ofloidal filier test compared to the corresponding
post-colloidal filter test indicate that the size of a great majority of the particles flowing
through the testing apparatus was greater than 5.0 microns.

Based on the SDI test results. membrane fouling due to these silt sized particles may be a .
signiticant concern if pre-filters are not used to trap these particies prior (o their entering the
membrane. Continued development of the well as it is pumped may decrease the SDI
values. however this will not be certain until the well has been in production for some time.

Table 4-4

SDI Results

Test Number Pre / Past Filter SDI
Pre 2.68

2 Post 1.65

3 Pre 149

4 1’ust 1.13

LTC must continue to perform SDI tests in accordance with the “Lost Tree Clyo, Inc.
Wellficld Operations Manual” provided by GMW&A, and the RO system manufacturer’s
Operations and Maintenance manual.

S

453 UPHOLE VELOCITY
One method of controlling the $3i 15 through the regulation of the uphole veloeity of water
in the well. Decreasing the velocity decreases the SDI of the water. For membrane

processes, an uphole velocity of less than 2.5 feet per second (“fps”) is recommended. The
following formula is used to calcutate the uphole velocity (Heald, 1994):
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b — ¢ 4.9)
d-
where: ¥ = uphole velocity, feet per second
Q = pumpage rate. gallons per minute
d = inner diameter oi' the well, inches .
Using the design pumping rate of 875 gpm and a pipe minimum inner diaineter of 11.070 .

inches, the calculation yields an uphole velocity of 2.91 fps for the new production well. In
order for the velocity not to rise above th. recommended 2.5 fps for a membrane plant, the
pumpage rate should not be greater than 750 gpm. This reduction of rate should be
implemented only if high SDI values become a concern.

4.6  WATER QUALITY TESTING

Field water quality sampling was performed during the driiling of the open hole section of the well.
The samples were analyzed for tempermure in degrees Centigrade (*°C™), conductivity in micro-
Siemens per centimeter (“wS/cm™), salinity in parts per thousand (“ppt™). total dissolved solids
("TDS™) in milligrams per liter ("mg/L), and chloride in mg/L. The results of these tests are
presente-' in Table 4-5: Field Water Quality.

Additional composite water guality tic.J testing for the Floridan well were obtained on June 6, 2006,
The samples were analyzed for temperature (°C), conductivity («8/cm), salinity {ppt). and iron,
chioride. hydrogen sulfide, and sultate (mg/1). These results are presented in Table 4-6: Additional
2 Field Water Quality.

Raw water, permeate, and concentrate water samples were also obtained for RO water quality
anatysis. The results were compared to the design RO owtput specifications. These results are
presented in Table 4-7: RO Water Quality, and also in Appendix G: RO Water Quality.

. Samples of the two monitor wells (MWB-01 and MWC-02) were taken for background data to be
used for permit compliance purposes. These results are presented in Table 4-8: Monitor Waells
Water Quality, and also in Appendix H: Monitor Wells Water Quality.
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Samples of the two surface water stations SW1 (Background. Little Lake Worth) and Swl
(Complionee. Lake No. 3) were taken for packground data to be used for permit compliance
puir-cv. These results are presented in Table 4-9: Surface Water Quality, and also in Appendix
1: Surtace Water Quality.

Tabte 4-10: SW1 Field Water Quality (December 19, 2005) ana Table 4-11: SW1 Field Water
Quality (July 11, 2006) display the rosults from field water quality 1ests performed on water from
Little Lake Worth. Table 4-12: SW2 Field Water Quality (December 19, 2005) and Table 4-13:
SW2 Field Water Quality (July i1, 2006) display the results from ficld water quality tests
performed on water from Lake No. 3. Appendix J: Discharge Monitoring Reports is the letter
sent to Mr. Paul Sz¢ of the FDEP regarding the Discharge Monitoring Reports.  This letter also
includes field water quality.

Table 4-5

Ficld Water Quality

Temperature Conductivity Salinity TDS Chloride
) (uSiem) (pnt) (mg/l.) (mg/L)
1,070 257 2,670 1.8 3,270 2,000
1,080 244 4151 2. 1.370 2,000
1.091 2406 4056 . 3.340 2,000

Depth (1)

10 4,254 ] 3,450 2,000
.10 . TNP 2. 3.501 2,000
1.120 23 4.215 . 31,450 2,000
1,130 kR 4,447 . 3450 2,500
1.140 . 4.402 . 3.650 2,500
1,151 3. 4,437 . 1310 2,500

P lo0 23, 4,519 J. 38530 2.5(0)
TNP = Test not Performed
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Table 4-6

Additional Field Water Quality

Parameter

June 6, 2006

Temperature ¢ "C)

229

Salinity (ppt)

24

Concuctivity (u8/cm)

4,374

fron {mg/L)

0.05

Chloride (mg/L)

2,000

Hydrogen Sulfide ( mg/L)

5.35

Sulfute (mg/L)

=200
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Table 4-7

RO Water Quality

Parameter Unit

Limit

Permeate’

Concentrate®

Nitrate Ppm

10

u

Phosphate ppn

U

Potassium ppm

19

Magnestum ppm

100

Caleum ppm

41

Chlonde ppm

1400

4500

Sodium ppin

770

440

Sulfate ppm

ARO

13006

Manganese ppm

0.013

U

Iron ppm

0.5

0.029

Alkalinity (CaCO3) ppm

160

490

CationAnion Rate NA

TNP

TNP

Residual Sodium

("arbonate ppm

TNP

13

Hydroxide ppm

TNP

Boron ppin

NP

U

pH pH units

6.0-6.8

7.6

7.5

Hardness npm

145

NP

3800

Bicarbonae Fpatt

120

NP

4490

Curbonate ppm

]

'™

TNP

Conductivity nithios, ¢

149

19

Total Dissolved Sohids ppm

SiM1

IRO0

11006

Sodium Adsorption Ratio l Meg'l

\
3o

NP

81

U = Below detection limit of instrument.
TNP = Test Not Performed
NA = Not Applicab'c

= Non-ad;usted
2 = Adjusted
A = Samiphe taken on September 22, 2006,
B = Sample taken on June 29, 2006,
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Table 4-8

Monitor Wells Water Quality

Parameter

Lnit

MWB-01

MV C-02

Total Dissobved Solias

mg L

KR4

5800

Gross Alpha

plr L

4R -2

128 44410

pH

su

6.7

6.8

Fluorile

mg 'L

0.50

196

Linionized Ammonia me-i. (.00029 0.0056
lydropen Sulfide my L 10010 v.0010 |

Samples taken on Sepleniber 22, 2606.

Surface Water Quality

Table 4-9

Paramet:t

Unit

SWi

Fluonide

mgii.

4.0

Lniotized Amimonia

mgL

0.027

1.076

Gross Alpha

pCirL

14+t

2.7 0.6

hile 14740

Samples sken on September 22, 2006.
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Table 4-10

SW1 Field Water Quality (December 19, 2005)

Parameter

Units

v alue st Surface

Value ut Liepth

Temperature

Celstus

bk
RN

216

Conductivity

md cm

ERE

365

Salimty

mg 1

2470

24490

Dissohed Oaygen

niy L.

33

Speaitic Condactance

mS cm

pH

sSU

¥.2

TS

my L.

900

9.900

Chlonde

my L

12,000)

19,000
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Tabic 4-11

W1 Field Water Quality (Juis 11, 2006)

Parameter LUnits Value

Tenyperature C ebsius 29.00

Specific Conductivity LS em 50.21

T

Turbidity NTU 547

pH su

TS mg kL

Dissolved Oxygen my L

Hydrogen Sulfide mg L.

Sulfate mg L

Chie. + my |

HOE mg'L

b *Chlorine my .
TNP = Tes: Not Performed
BD = Below Detection
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Table 4-12

SW2 Field Water Qualits (Decen:ber 19, 2005)

Parameter Units Volue 3t Surface Value at Depth

24

Temperature Celsius

813

Condur-tivin ms em

Saliity my L 4,800

Dissolved Oaygen mgl. 207

557

Specific Conductance mS cm

sSuU Y 7.8

6.740 00
3000 7.804)

rH
TS myg L

Chloride my L.

it ompakpt wal
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Table 4-13
SW2 Fiedd Water Quality (July 11, 2006)
Parameter Units Value
o

Tenperature Cueisues 29.29

Specific Conductivity ~Sem 6,604

Turbidny NTU 3o6

pli SU 782

TDS nip i 4,008

Dissolyed Oxygen g 1. 597

Hydrogen Sultide mg 'L BD)

Sulfate g I »200

Chloride my'l 1900

Iron mg/l 0.35

Free Chlorine my'l 1.75

BD = Below Detection

Water swinples obtained at depth differ from composite samples. The water szmsples obtained at
depth relate specificatly to the water produced at that portion of the vater bearing formation.
Composite water samples, those obtained once the well wos allowed to dow ., are a mixuire of the
water produced from all of the water bearing rock in he open hole.

In general, water quality decreases deeper into the Floridan aquiier. However, with the ex:eption
of the most shallow sanple (1,070 feet bls), there was very little change in the water quality with
Jdepth.

Water chemistry measurements conducted on composite saniples obtained on June 6, 2006, showed
relatively high concentrations of hydrogen sulfide and sulfates, but this is typical of the Floridan
aquifer,

A raw water sample f.om the production well was obtained and analvzed by Jupiter Environmental
Laboratories, Inc., a licensed, Florida Plepartment of Environmental Protection (“FDEP™) certified
laboratory. Of the parameters tested, the following were above the maximum contaminant level

4‘30 Fid onip R wpd
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(“MCL") for paimury or secondary drinking water standards: chloride, color, iron. odor. sulfate,
TDS, and tesbidity. Al other tested parameters vere below the MCL for cach parameter. High
levels of chloride, sulfate. and total dissolved solids are expected in this aquifer, and shatl be
managed by membrane treatment. Odor may be due to the presence of hydrogen sulfide. Qdor and
turbidity will also he reduced by the treatment process. The raw water contains barium, strontium,
and radium, although none are above the MCL.  However. these radioactive elements are
concentrated in the reject and may cawse permitting probtems with disposal of the concenirate. The
water is slightly encrusting (non-corrosiver. This water 1s not for human consumption and therefore
does not need to meet drinking water stardards. However, for aesthetic concerns and because of the
potential for human contact, the water quahity should be monitored and maintained.

The results of the raw water guality tests performed by Jupiter Environmental Laboratories, Inc. are
presented in Appendin K: Water Quality Results.

4.7  MICROBIOLOGICAL TESTING

On June 29, 2006, and August 10, 2006, personnel from GMW& 1 iected water samples from
LTC's Floridan well. The samples were collected aseptically and dehivered 1o Micrim Labs, Inc.
(*Micrim”™) for analysis. Results of the microbiological sompling are included in Appendix L:
Microbiological Sample Results.

4.7.1 EXPLANATION OF MICROBIOLOGICAL TEST PARAMETERS

HPC Heterotrophic Plate Count.  This is an estimate of the number of
hete otrophic bacteria found in the water sample. Heterotrophic bacteria are
bacteria that utilize vrganic substances as principal sources of energy for
growth and reproduction, This includes most bacteria encountered innature.
The HPC is reported in colony forming units per milhliter (“CFU/mL") and
represents the number of viable orgenisms per mifliliter of water. (Standard
Methods 9215B)

TCC: Total Coliform Count. This is an estimate of the number of coliform bacteria
present in the water sample.  Coliform bacteria are defined as bacteria
capable of fermenting lactose to acid and gas within 48 hours at 35°C

(95°F).  The presence ol colitform bacteria ‘ndicates the presence of

contaminating waste in the water sample. The TCC 1s measured in colony

forming units per 100 milititers of water (“"CFU/00mL™).  (Standard

Methods 9222B)
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FCC: Fecal Coliform Count. This is an estimate of the number of fecal coliform
bacteria present in the water sample.  Fecal coliform bacteria are
differentiated from total colitorm bacteria by the fermentation of factose to
acid and gas within 24 hours at 44.5°C (112°F). The most widely known
and often isolated fecal coliform is Escherichia coli (7E. coli). Fecal
coliforms are ar indication of fecal contamination of the water sample. The
FCC is measured in colony forming units per 106 milliliters of water
CCFUA00ML™Y. (Standard Methods 92221)

o lt S v N v B

Bacterial 1.1, This is adist ofal! of the bacterial species that were isolated (grown) from the
sample.

(e S 1 N - R

Total Fungal Count. This is an estimate of the number of the fungal
organisms found in the water sample. The TFC is measured in colony
forming units per 100 miitiliters of water (“CFU/100mL™). (Standard
Methods 92151

Fungal LD.: This is a list of all of the fungal specics that were isolated from the sample.
Certain types of fungi are considered pathogenic organisms.

Algal LD..  This is a hat of the algal morphologics that were identified by direct
microscopic xamination of the sample. The presence ot algae in a water
sample trom a well usualty indicates that there is a direct connection between
the well and a surface water source. In addition 1o algae. bacterial species
that are difticull to grow in the laboratory environment but are
distinguishable by microscopic examination (such as the iron bacteria
Gallionella ferruginea and Sphaerotilus natans) will also be identified in this
section, i noted in the sample.

4.7.2 MICROBIOLOGICAL SAMPLE RESULTS

Seven bacterial species were isulated from the two (2) samples. Chr, omonas luteola,
Enterobacter cloacae. Klebsiclla ppeumoniae, Pantova agglomerans, Pscudomonas
aceruginosa. and Pseudomonas stzeri were isolated from the June 29, 2006, sample.
Chrvseomonas lucola, Pseudimonas alcaligences.and Pserwdomaonas sttzeri were isolated
from the August 10, 2006, sample. Chryseomonas lcola is an environmental contaminant
and should be of little or no concern. Four {4) of the bacterial species isolated, Enterobacter
cloacae v Siclla prewmoniae, Pantaca agglomerans, and Pseudomonas aeruginosa are

17
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considered opportunistic pathogens capable of causing disease in debilitated or susceptible
people.  Six (6) of the bacterial species isolated, Enterobacter eloacace, Klebsiella
preumoniae, Pseudomonas aeruginosa. Pseudomonas alcaligenes., Pscudomonas stuizeri,
and Pantoca agglomerans are considered biofouling organisms capable of producing
biofilms by the production of extraceltular polymeric substances such as alginate and
capsules.

The June 29, 2006. sample had an HPC of 400 CFU/mL a TCC of 63 CFU/mL, and an FCC
and TFC of less than one (<1) CFU/100mL.  These counts are normally concidzred
unacceprable for an RO membrane supply well. However, the August 10, 2006, sample had
an HPC of 8 CFU/mL, and a TCC, FCC. and TFC of'less than one (<1) CFU/100mL. The
bacterial counts in the second sample are acceptable for an RG membrane supply well.
Furthermore. the latter sample did not indicate the presence ol any coliform or
opportunisticatly pathogenic bacterial species, and only two (2) potentiaily biofouling
species were isolated (as opposed to five (5) biofouling isolates in the initial sample).
However, routine bacterial sampling shoutd be performed as outlined in Section 5 of this
report.

4.8 TELEVISION SURVEYING

On August 22, 2006, a downhole, color, television video of the well was performed by MV
Geophysical Surveys. Ine. using a downhole and side view camera. The survey was performed
under static conditions. The video logged from land surface to 1,039 feet, 10 inches bls. The total
depth of the well is 1,105 teet, however, an obstruction observed at 1,036 fect bls kept the camera
from going deeper thun 1,039 feet, 10 inches bis. Casing joints occurred at approximately twenty
(20)-foot intervals. All joints appeared to be sound. The bottom of the casing was encountered at
1 035 feet bls. The obstruction encountered st approximately 1.036 feet bls appeared to be pieces
of grout that had broken from the casing seat seal. At the time of the video survey, the obstruction
did not appear to be causing any sanding problems, or seriously affecting the flow of water in the
well.

This television survey presents the condition of the well at the time of installment and should be
used for comparison when future video surveys arc performed. A copy of the video survey is
presented 1 Appendix M: Television Video Survey.
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SECTION §
WELLFIELD MAINTENANCE AND OPERATION
£.0 WELLFIELD MAINTENANCE AND OPERATION

In order to maintain well performance and increase wetl life. LTC should monitor and evaluate the
performance of its new well through specific testing procedures and regular maintenance. It is
important that LTC staff recognize changes in the well and notify the appropriate personnel of these
changes. GMW&A has provided an operations and maintenance manual to LTC for the new
Floridan aquifer well entitled, Lost Tree Club, Inc. Wellfield Opcrations Manual submitted to LTC
in July, 2006. This is a summary of the procedures required to maintain the Floridan aquifer well,

B Em e 8 em B s8EH e

5.1 RECOMMENDED TESTING AND MAINTENANCE PROCEDURES

GMWE&A strongly recommends that LTC's regular maintenance program inelude the following
testing and preventative maintenance procedures to enhance well life and well efficiency:

5.1.1 MONTHLY
Each month LTC staff should:

A. Maintain records such as static water level, drawdown, and water quality (as per
Hach field test kits).

Physically inspect the well to determine the following:

Flow meters are functioning properly.

All valves are operating under design parameters.

No leaks andior damage to the well has occurred.

All pressure gauges are operating as designed.

Any and all repairs arc noted and reported to SUPCTViSOrs.
Take SDIU's on the weli.

Run a bacterial scan for coliform and tecal coliform bacteria in the production well.

Record static water levels in the well. (LTC should obtain a proper measuring
device [pressure transducer].)

Fint wmplRpt wiw
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Record the drawdowns from the static water levels after 60 minutes of continuous
pumping at the design pumping rate of the production well.

Record the pumping rate of the well {gpm}.

Calculate the specific capacity using the following formuia:

specific Capacity (gpmift) = Pumping Rate (gpm) ~ drawdown (feer) 5.1

The original specific capacity of LTC's Floridan well was 27.87 gpm per foot of drawdown
after 60 minutes of pumping at 875 gpm. [f the specific capacity drops by 20% or more of
the original specific capacity. then LTC staff should:

5.1.2

Contact a hydrogeologist.

Take water samples as described in this repeut to be analyzed for total bacterial
(including total coliform). algal, and fungal. as performed by Micrim Labs, Inc. of
Fort Lauderdale, Florida.

Perform a step-drawdown test as described in this report,

Perform a sand test as deseribed in this report.

Perform Silt Density Index testing as described in this report.

Send all data to a qualified hydrogeologisi for analysis.

YEARLY

Each year LTC staff <hould:

A

Tak. water samples from the well to be analy zed for te1al bacterial (including total
coirtorm), algal, and fungal, as performed by Micrim Labs, Inc. of Fort Lauderdale,
Florida.

Take water samples from the well to be analyzed for Priority Poltutants.

Perform a step-drawdown test on the well.

Perform a sand test on the well.

Shock chiorinate the well with a 6,000 mg/L solution of calcium hypochlorite and
dispose to waste. Chlorine must not come in contact with the metnbranes.

5.2
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5.1.3 EVERY FIVE YEARS
Every five (5) years LTC staff should:
A. Pull and visually inspect the well pump for wear‘corrosion,

B. Television survey the well,

[t should be noted that this procedure should be considered minimal. Operational data on
the well will further determine how frequently disinfection and certain tests are performed.
It is imperative that LTC staft maintain records as scheduled testing is done.

52 RECOR:} KEEPING

it is extremely important for LTC staff to maintain records on step-drawdov n testing and specific
capaciwy, sard concentration. silt density index. microbiological, and water quality testing.

aaintain an individual file on the well. This file should contain all records of
aance performed on the v el

521 PERMIT REQUIREMENTS

GMW&A has provided a letter to Mr. Stephen Ehrbar, C.G.C.S.. Golf Course
Superinizndent of Lost Tree Club, Inc., dated December 22, 2006. (Appendix N: Permit
Roequirements) This fetter lis. the requirements ot both the SFWMD and the FDEP. LTC
should keep all fikes conwaining information sent 1o and received from the FDEP and the
SFWMD, und have them readily available.

5.2.2 PERMIT COMPLIANCE
Appendix O: Permit Compliance Letter, dated December 21, 2006, is the official

submission of the previously overtooked permit compliance requirements to Mr. Bill
Rasperger. All requirements have now been submitted.
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SECTION G

CONCLUSIONS, RECOMMENDATIONS, AND SUMMARY

0 CONCLUSIONS, RECOMMENDATIONS, AND SUMMARY

this report. GMWE&A has made conclusions and

Based on the findings subnutted in
w. Floridun aquifer production well.

recommendations regarding the LTC s ne
6.1 CORNCLUSIONS
The following is the summary of relevant findings of this project.
1. The drilling of the produciion w s\l proceeded as expected. The well was constructed
in accordance with AWWA and FDEP standards.

sical logging indicated that there was an obstruction in the

Television and geophy
he well appeared 1o be functioningtoan acceprable

well at 1,036 feet bls, L rowever, 1
degree, even with the obstructior:.

[\9]

3 Step-drawdown testing indicated that the well was relatively stable aud should
function as expected at the needed pumping rate. The average transmissivity
calculated from the step: drawdown testing was 5.2.334.6 gpd/ft, however, this value
was probably lower than the actual transmissivity of the aquifer due to the

obstruction in the well.

The sand concentration results mect the standard of less than 1.0 mg/L after 60

minuies of pumping at the < gn rate.

4s

the $DI test results, membrane fouling aue 1o silt sized purticles niay be a

Based o
silt-sized particles should decrease with well use.

concern. however. the amount of

hn

ated for the new production weil. In order

0. An uphole veloeity of 3.0 fps was calcul
d 2.5 fp: for a membrane plant, the

for the velocity not to rise above the require
pumpage rate should not be greater than 750 gpr.

1ts arc above the maximum contaminant level ("MCL") for

7. ‘The tollowing constituct
tandards: total Jdicsolved sohds, chlerides,

primary or sccondary drinking water §

()' l Fird amipilpy wipd
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6.2

9.

10,

sulfates, odor, and turbidity,  However. these paramicters should diminish with
treatment.

The fimished water was appropriate tor irmigation purposes, provided proper
agrononic practices re carried out for the water quadity, soil typeds), and turfprass
typels).

There was no stgniticant population of bictena present in the well,

The well should be able 10 functien within its design parameters, however, it should
be monitored to ensure the obstruction does not cause any concerns.

RECOMMENDATIONS

GMWE&A recommends LTC take the following actions:

6.3

[ )

The purmping rate should be lowered if high SDI values becoine a concern.

As a minimum, LT should perform the recommended testing and maintenance
procedures cutlined in Section 5 of this report. Routine maintenance and testing will
most likely detect a possible problem before it causes failure of the well, the
wellfield, av Jor the water production system.

SUMMARY

The weli, as constructed by Jafter, shouid function wivnin the final design parameters of the well,
provided | TC maintains. operates, and tests the well as recommended.

This report is respectfully submitied to the Lost Tree Club. ine. CMW& A wants tu express our
thanks to the Lost Tree Club, Inc. for ihe opportunity to provide our knowledge and expertise to this
project.
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February 3. 2006 Jafter begins mobilization.

February 17, 2006 Drill 42-inch diameter borehole to 19 feet bls.

February 20, 2000 Drill 42-inch borehole from 19 to 22 feet bls.

February 21-22, 2006 Install and cement 36-inch diameter sieel surface casing o 22 feet bls
with 162 cubic feet of ASTM C-150. Type Il sulfate-resistant
cement.

March 1, 2006 Drill 32-inck diameter borehole from 22 1o 46 feet bls.

March 3, 2006 Dritl 32-inch diameter borchole from 46 to 77 feet bls.

March 6. 2006 Drilt 32-inch diameter borchole from 77 to 109 fect bis.

March 7, 2006 Dritl 32-inch diameter borehole trom 109 to 180 feet bls.

March 8, 2006 Drill 32-inch diamgter borehole from 180 to 226 feet bls.
March 9. 2006 Drill 32-inch diameter borehole from 226 to 251 feet bls.

March 1{). 2006 Drill 32-inch diameter borehole from 251 to 320 fect bls.

March 112006 Drill 32-inch diameter borchole from 320 to 345 feet bls.
March 15, 20006 [nstall 24-inch diameter steel casing to 339 feet bls.

March 16-26. 2000 24-inch diameter stec) casing cemented into place with 864 cubic feet
of ASTM C-150, Type 11, sulfate-resistant cement.

March 28, 20006 Drill 9%-inch diameter pilot hole from 3438 to 330 feet bls,
March 29, 2006 Drill 97s-inch diameter pilot hole from 380 to 532 feet bls.
April 15, 20006 Drill 12'%-inch diameter pilot hole from 345 to 411 feet bls.
April 17,2006 Drill 12%-inch diameter pilot hole from 411 10 627 feet bls.

April 18, 200¢ Drill 12-inch diameter pilot hole from 627 to 713 feet bls.
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April 19, 2000
April 20, 2006
April 21, 2000
April 24 2000
Aprif 25, 2006
April 26, 2006

April 28, 2006

April 29- May 17. 2006

May 21,2006

May 22, 2000

May 23-30, 2006

June 2, 2000
June §, 2006
June 6-8, 2006
June 9, 2006

June 10, 2006

June 27- 29, 2006

Drill 12V4-inch diameter pilot hole from 713 to 785 feet bls.
Drill 12 4-inch diameter pilot hole from 785 to 837 feet bls.
Drill 12-inch diameter pilot hole from 837 to %97 feet bls.
Drill 12" -inch diameter pitot hole from 897 to 987 feet bls.
Drill 12v-inch diameter pilot hote from Y87 1o 1,047 feet bls,
Drilt 12%-inch diameter pilot hole fram 1.047 t0 1,076 {eet bls.

MYV Geophysical Surveys. Inc. performs geophysical logging of pilot
hole.
Ream 12V4-inch diameter pilot hole with 22-inch bit to 1.052 fect bls.

hstall 12-inch diameter, CertainTeed, Certa-Lok casingto 1,032 feet
bls.

Begin cementing 12-inch diameter casing to 780 feet bls (Stage 1)
with 324 cubic feet of 50:50 Pozmix cemient.

12-inch diameter PVC casine cemented into place with 1,296 cubic
feet of ASTM C-150, Type il snlfate-resistant, 50-50 Pozmix
cenent.

Dritl 10%%-inch diameter borchole from 1,003 to 1.020 feet bls.
Drill 10%-inch diameter borehole from 1,020 to 1.070 feet bls.
Switched trom nud rotary drilling to reverse air drilling.

Drill 10%6-inch diameter borehale from 1,070 to 1.126 feet bls.

Drill 10%a-inch diameter borehole from 1,120 to 1,168 feet bls.

Develop well for 36 hours.




)

£z

fone)

==l

(S I ST

(rernardr M.

Witt
& iaciges, b

June 28229, 2006

July 11. 2006

July 14, 2006

July 21, 20006

July 25,2006

August 22, 2000

Conduct step-draw down. sand concentration, SDI, and constant rate
testing. Jupiter Eny ironmental Laboratory, Inc. collects samples for
laboratory water quality analyses. Collect water sample  for
micrubiological analvsis.

Abandoned Well No. TE by pouring 8.3 cubic feet (seven (7) sacks)
of concrete mto the top of the well.

Chlorinated Wells Nos. 1. 2, 3.4, 5. 7. and the test well.

Abandoned Well No. 4 with 94.5 cubic feet of Type H{ASTM C-
150), sulfate resistant. neat. Portland cement. Pumped 148.5 cubic
feet of Type 1 (AT 72150), sulfate resistant. ncat, Porland
cement into Wel' o i“ar, 154 cubic feetof Type IT{ASTM C-
150), sulfate = wistor .t rland cement into Well No, L.
Pumped 13.5 abie oov ot Foooln ASTM C-150). sulfate resistant,
neat, Portland vt o 00 o vell,

Abandoncd Welr © » 7w cubic feet of Type [T {ASTM C-150),
sulfate resistant, new . aand cement, Abandoned Well No. 3 witl.
8] cubic feet of Type 1 (ASTM C-150). sulfate resistant, neat,
Portland cement. Ahandoned Well No. 3 with 40.5 cubic feet of Type
H{ASTM C-150), sulfate resistant, neat, Poriland cement. Finished
abandoning test well with 27 cubic feet of Type I (ASTM C-150),
sulfate iesistan, neat, Ponland ¢ement. Finished abandoning Well
No. 2 with 13.5 cubic feet of Type Il (ASTM C-130), sulfate
resistant, neat, Portland cement.  Finished abandoning Well Nao, 1
with 27 cubic feet of Type I (ASTM C-150), sulfate resistant, neat,
Portland cement.

MV Geophysical Surveys, Inc. performed television logging of the
completed well.
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Gieologic Log
LI

Well No b

0 To

857
SAND

25%
FOSSILS
(Fragments)
20 %4
FOSSILS
(Whale)

Camments:

S Feel

Drilling Methnd:  Mod itotan

Calor:

Size:

Minersl:

10WR A 2 Pale vellsh brosor o 10YR 42 DRy Brown

Quarne, calemm carhonane

Fine - Coarse

Rit 1ype: Rutton

Date Collectou: 2:17/2006

Raundness:
Sphericity

Frosting:

Round - Subaneular
Moderaie

Frosted

Type:

Shell

Wenthering:

1 xtreme

Type:

Shel

Weathering:

Maoderate

Moderate HCL reachion w .
Organics present Some or,

taming present on shch Senn seandy doln

3 To

i0 %
SAND

20 %
FOSSILS
(Fragments)

70 %
LIMESTONE

Commenint

10 Feet

Drilling Methoat- Mud Rotany

itic fype: Hutin

Caotar:

Size:

Mineral:

TOYR K2 Ven pale omanpe 10 IDYR A 7 Pale sellowisty hrow

Calcium carbonate, yuarty

S -- Coarse

Date Collected: 241772000

Roundness:
Sphereit:

Frowring:

Subround -- Subangolar
Moderate

NG oed

Type:

Shelt

Weathering:

Fxireme

Color:
Martriv
Clasts:

Textur

1Y R 62 Pale sellow sh brown
: Sparne
Hhologesl

ez Cryplocn stalline

Forosity:
{ ementriion

Hardness:

100w
ot Discernibic

l+2rd

Strong HC reacuon.

Sheli fragments are from hmestone

10 To

0%
SAND

20 %
FOSSILS
(Fragments)

70 %
LIMESTONE

15 Feet

Drilling Method: M Rotary

Bit Type: Butten

Date ¢ nllccted: 2112006

Color:

Size:

Miperal:

10 YR 872 Very pate orange 1o 107 R 6 2 Pale vellowish brown

Calcium carbonnte, quarty

Silt -- Coarse

Roundness:
Sphericity:

Frosting:

Subroitnd -- Suhangular
Moderate
Mixed

Sheh

Weathering:

Extreme

Matric

Clasty:

Vexture.

10YR 872 Very pale arm, -
: Spante
Biologica:

Cnypocrystaliine

Porosity:
’emenintion

Hardmess:

Poor
Not Discemible

Hard

Comments:  Strong §{C] reaction

Shell frarments afe from lime.t e
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L
Well Nl F

15 To 20 Feet

15 Calar:
SAND Mineral:

Size:

Drilling Method: Yfod oaan

TOYR K2 Ven pale orngs

flit Fype: Datea

Cateimm earbonate, gty

Silt - Coprse

Roundness:
Sprhericity:

Frosting:

Irate Collected:

Subanpying
“ewderale

(RN

R

27202006

R

FOSSILS
(Frapments)

Type:

Shel

Weathering:

I'xteeme

Color:
80 %
LIMFSTONE

Matrix:
Clasts:

Texture:

1Y R K2 Ver nale onnpe
Sparnitc
Intraciasts - Rinlomical

Crvptoerystalting

Poresily:
Cementation

Hardness:

Pt
Choudd

and

Comments:

Strang 1HCi reaction

20 Ta 22 Feet

Drilling Methad:  Mad Rotary

Bt Uype: Ttutten

Date Collerted:

22072008

10% Color:

SAND Mineral:

Sire:

10 R 8.2 Very pale omange
Ceicium carhonate, quart?

Sitf -- Coarte

Rouniiness:
Sphericity:

Frosting:

suthround -- Subangular
Fow -~ Hiph
Mived

25 %
FOSSILS
(Fragments)

Tyvpe:

Shetl

Weathering:

Fafreme

{olor:
65 % Matrix:
LIMESTONFE. | ¢1qss:

Teuture:

IOYR K2 Ven pale orange
Sparite
Intraclast, -- Budogical

Cryptocrystalline

Parasity:
( cmentatinn

Nardaess:

Ponr
Gand

Hard

Comments!

Stroag [ICI reaction

22 To 23 Fenl

Drilling Method:  Mud Rotary

Bit Type: Bntton

DPate Collected:

272072006

™ Calort

SAND Mineral:

Size:

SY R/} Yeilowish pray
Catcium carbonaie, quan?

Silt - Coarse

Mounidness:
Spherieity:

Frasting:

Subround -- Angular
|ow -- Moderate

Mixed

=

5
FOSSILS
(Fragments)

Type:

Shefl

\Westhering:

Exrremne

{ alor:

90 %
LIMESTONE

Matrix:
Clasts:

Texture:

WY R 8/2 Very pale orange
Sparite -~ Micrite
Intractasts - Biological

Cryptocrystalling - Sandy

Porosity:
Cementation

Nardness:

Poor = Faw
Fair -« Ciond

Hard

Comments:

Strong Nl reaction.

Tharsday, January 18,2007
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Geologic Log
e
Wert o 1L

M W Vet

Prifling Metlod:

ANird Rotany Rir Typer Dunan

TOVR 82 Ve pale oranie to 2y K Yeloweh s

Color:
HE %

SAND

Minerat  Calvinm carbonate, quart?

Size: Oty -- £ 0arse

Rowndness:
Sphericity:

Frosting:

Date Collecte)
b st - subangidar
Soderate

Mived

1006

Hi"a

FOSSILS
{Frapments)

Fype: Shelt

Weathering:

I'xtyeme

Calor: VR B2 Ver pale spanpe to S8 Ven fierht eray
0

CIMESTONF

Mawrar Soanite - diente

Clasis: futructasts - Hotepical

Ferwure:  Covprocrystathne - Samdy

Poarosity:

PPoor

Cementating (iood

Wariness:

1Tard

Comments: 310 np iU redction

1Y & 82 limestony 15 e ceystaliine with spasite matrix N8 limestone has 3 micrite mateiy

W Te A0 Teet Drilling Method:

lr_(:ﬂnr:

VOYR R 2 Very pale orange

Mnd Rotary

Rit Type: Dunon

3G %%

SAND Minersl:

Calcim carhorate, qian?

Size: Clay -- Coarse

Roundness:
Sphericity:

Frosting:

Pate Collected:

3712006

Rownd -- Subanpuiar
1.ow -- Modlerate

Mixed

35 %

FOSSILS
(Fragments}

Type: Shelt

Wepthering:

Fxtrenwe

Color: §Y H1 Yellowish pray
38"

LIMESTONE

Matrix:  Micrite

Clasts: tntraclasts - Biologivel

Texture:

Silty - Sandy

Porasitt ¢

Poar

Cementation Eair — (iood

Pardness:

Maderately Hard - Tard

Comments:  Strong 11C1 eaction

40 Tn S0 Feet Drifling Method:  Mud Rotany Bt Yype: Dunon

Date Collected:

3132006

{nlor: I0YR 872 Very pale orange

25 %

SAND Mineral:

Calcitm carbonate, quany

Sires Silt -- Coarse

Roundness:
Sphericity:

Frosting:

Subround -- Subangular
1 ow - Maoderate

Mixed

50 %
FOSSILS
(Fragments)

Type: Shell

Weathering:

foxtyeme

Colnr: Y a/1 Light olive pray
25%

LIMESTONE

Matriv:  Micrite

Clasts: Inuaclasts

Texture: Cryprocrystafling - Silty

Parosity:

Pror

Cementation Cood

Vlardness:

Solt - Moderately [ard

Strong HCH renction with <and and sheil

Moderate reaction with limestone

Limestone contd he scratched vy knife and finpemail
smaller pieces were friahle. Very fine grained

Cominents:

page 3 of 23




Geologic Log
1.4C
Well No bl

0 Tn A0 Teet Drifling Methiod: Mud Rotin Itir bype: Huten

Date Cnllected: 112000

254 LOYR K Y Ven pale erange fonedness:  Subround -- Suhangutar
»

SAND Ainerals  Calonm eart nategrant/ Sphericity: 1 ow - “doderate

sire: (s .- Coanse Frostimg: Mined

559
FOSSILS Tvpe: Weathrring: 1 vtieme
(Frag.nents)

10 %
FOSSILS Fypr: Shell Weathering: Fxirene

(Wholc)

Cofort sy 1 Yellowish g s Porosity: [Paer
10 % Ajatriv:  Mievile Cemcattinn Good
LIMESTONE | (lasts: Intraciasts -- Thiolomical Hardness: Moide rately Hard

Texiure:  Samfy

Commends:  Strong 11Clreacticn
L.imestone is friable

60 To 70 Feet Drilling Method:  Mud Ronwry Rit Type:  hdton Nate Collected: 332006

Colar: Sy R 1 yelowsh pay Roundness:  Subround - Subangular

150,

~AND Minerl:  Calens arbanmie, quart” Sphericity:  Tow - Moaernic

Sive: Sift - Coarse Frosting: Mixed

189
FOSSIHLS Type: Shell Weathering: I'xtreme
(Fragments)

{alor: &Y 871 Y Howish pray Porosity : Fair
0% Malrix:  Micnie Cementstion Tair
LIMESTON Clasts: Inteaclasts - Piological Hardaess:  Soft - Moderately Hard

Texture:  Sandy - Chathy

Comments:  Strong HC reacrion,
Limestone is friable

70 To  BO Feet Drilling Methud:  Mud Rotary Bit Type: futten Date Collected: 3/6/2006

£y &1 Yellowi gras Monndness:  Rennd -- Subangula

3%
SAND Minerak  Oua.tz, coicitm carbonate Srhericity: tosw - Tlgh

Sirve: Silt -~ Coarse Frostiog: Mixed

65 %
FOSSILS Type: Shelt Weathering: 1xtrenic
(Fragments)

(Color: <y K| Yellowsh gray Porosity: fonr
5 Matrin:  Mirite Comentatinn Caond

LIMESTONE | Ciasts: Intraclast- - Pkagicial flardresss Hard

Tertre:  Cryptocrystaliing

Comments:  Strong HCLreacnon.
L.imestone is prosent in very small fragments

Thursday, January 18, 2007




Geologic Log
Pre
Well No Fl

gh Ta 90 Feet ridting Method:  Wlud Rolan Ris Type: Dutton Date Collected: 362000

{"nlor: 1OYR R’2 Ven pale orange 1o sy R 1 Velloweh g Roupdness:  Round - Subangutar -‘1

5%

SAND Mineral:  Calomm carhonnte, guart/ Sphericity:  Tow - High

Sire: Clay - Coarse Frosting: Mixed

H5 ™
FOSSILS Type: Shell Weathering: P'xireme
(Fragments)

{olor: <y &/1 Yellawish prav Poresity: onr == Fair

10 %% Matrix:  Micrite Cementatinn 1air - Gond

LIMESTONE | Ctasts: Intraclasts -- Bialogical Hardness:  Maderatel, Hard

Texture:  Sandy - Chalky

Comments:  Sirnag HCl reaction,
A few Targer fragments n* shell arc extremely runded and polished
A few fragments of fimestone are axtrencly munded and polished

%) To 100 Feet Drilling Meihod:  Mud Rotary Mt Typr:  Buiton Date Collected: 16720086

35 9 Color: 10:WR R/2 Very pate oranec Ronndness:  Subround - Subangulas
5%

SAND Mineral:  Ouarty, calcinm carhonate Sphericity:  [aw - Maderate

Size: Silt - Coarse Frosting: Mixed

35 %
FOSSILS Type: Sheft Weathering: Fxtreme
(Fragments)

Color: SV R/1 Vellowsh gy 1o SY a1 Laght adive pray Porasily: Po r - Tuir

30 % Matrit:  Micrite Cementation Tair — (iood

LIMESTONE | (gasts:  Intraclasts - Riological Hardnesss  Moderaiely Hard - ilard

Texturet  Sandy - Chalky

Comments:  Strong HC! reaction.
Some limestone is {riable
A few fragments ol limestone are very rounded and polished (pebble shaped)

100 To 110 Feet DPritling Method:  Mud Rotary Bit Type: Hution DNate Crllecied: 31672006

30 % Color: SY 8/} Yellowish gray Ronnidness:  Round - Subanguiat
o

SAND Mineral: Calcium carhoaate, quartz Spheririty:  Loaw - Moderste

Size: Clay -- Coarse Frostingt Mixed

a0 %
FOSSILS Type: Shells, echinoderm spines wWenthering: Ixtreme
(Fragments)

Color: SY R/t Yellowish gray Porosity: Poot - 'atr

0% Matrix:  Micrite Cementation Fait

LIMESTONE | Clasts: Inttaclasts - Diological Hardness:  Moderately Hard

Textare:  Sandy -- Chalky

Comments:  Strong HC| reaction.
f.imestonc is frable

Thursday, Tanuary 18, 2007 Page S ol 23
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Geologic log
1o
Well No. )

HO To 120 Feet Drilling Methad:  Aud Rotan Rit Fype: Botion

Coloy: SY R Yellowish greay

251,

SAND

Mineral:  Caleram cathunate, quarty

Sire: St -- Coarse

Roundness:
Sphecicity:

Frosting:

Date € ollected:

3672004

Raund -- Subanpular
I - Hagh

Mixed

4504
FOSSILS Type:
{Fragments)

Shells, coral

Weathering:

Materate -- Pxneme

Color; SY R Vellowsh pray

3 % Matriv:  Micrite

LIMFSTONF.

Clasts: Intraclasts -- twolapcal

Terture:  Samddy - Chalky

Porasily:
{ementation

IMarvdness:

1or - Fair
Tair

NModerntely Hand

Comments:  Strong HC reaction
Timesiong is friable.

120 To 130 Feet Drilting Method:  Mud Rotary Rit Type: Dutton

Date Callected:

K2 4TS

Colnr: 5 B Yellowish pray

0%
SAND

Mineral:  Calcinm carbonate, quans

Sire: Siit - Coarse

Ronndnese:
Sphericity:

Frosting:

Subronnd - Cubangular
I ow -~ Muoderate

Mixed

—

150,
FOSSILS Type: Sheli
{Fragments)

Weathering:

Extreme

Color: SY BT Yellowsh pray

35% Matrix:  Micnte
LIMESTONT. | ()qis:

Intraclasts -- Buodogical

Texture:  Sandy - Chalky

Pornsity:
Cementation

Thardness:

P'aor -- Fair
Fair

Moderanely Turd

Comments:  Strong FICI reaction.

13 Ta 140 Feet Urilling Method:  Mud Rotary fit Type: Button

Date Collected:

31772006

Colar: 5Y 8/1 YcHowish gray

5%

SAND Mineral:  Calcinm carhonate, quanz

Size: Silt <« Coarse

Roundness:
Spheririty:

Frosting:

Round ~ Subanguiar
FLow - High

Mived

15%

FOSSILS Type:
(Fragments)

Shells, Ostracods

Weatheriup:

Pxtreme

Cator: S5Y R/T Yeltowish gray
50 % Matrix:

LEMESTONE | cigate:

Micrite
Intraclacts - Rinlogical

Texture:  Sandv -- Chalky

Parasity:
Cementation

Hardness:

Foor
Fae

Moder ‘. Hard

Comments:  Siong HC reaction.
Lirnestone is friahle

Thursday, Jannary 18, 2007
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Geologic Log
Lic
Well No 1l

{ E 140 T 150 Teet prilling Methad: Mud ey #it Lype; Nten Date Collected: 1771006
TS e e T e
L “5 0 Color: 1OYR &2 Very prle orange to TOVR 472 I"ale velloweb hrown Ronndness:  Round -- Snhangular
15 9%
o SAND Migeral:  Calomm cabanate, qunsz wphericity:  fow - High
Ei Size: Silt -~ Conrse Frosting: Mived
5%
FOSSILS Type: Shedt Wrathering: bxtreme
(Fragments)
Cotor: 3y 871 Yellowish gray PFarnvity: oar -- Fair
[ Matriv:  Macrile Cementation Fair
LIMESTONE | ¢lags: Inimactasts - Piokogical Nardness:  Soft -- Moderately flard
Texture: Sandy -- Chalky

Comments:  Strong 11C1 reaction.
|imestong is friable
Sand contains Inrge amonnts of ostracods and round foramimfera,

150 To 160 Feet Prrilling Method:  Mud Rotary Rit Type: Button Date Collected: 31172006
30 % Color: &y 772 Yllowish grav Roundness:  Round -- Suhangular
SAND Mineral:  Calcinm cathonate, quanz Spherici Low -« High
Size: Silt -- Coarse frostinp: Mixed
20 %
FOSSILS Type: Shells, echinnderm spines Weathering: Extreme
(Fragments)
Colar: &Y &1 Yellowish pray Porasity: Ponr
60 %% Matriv:  Micrite Cementation I'nir
TAMESTONFE. | st Intractasts -- Bivlogical Nardness:  Soft -- Moderately 1lard
L’ﬂt Sandy -- Chalky

Comments:  Strong HClreaction
Gand comtains 1arge amonnt of astracads and foram wicra
Limestonc is friable.

160 Ta 170 Feet Drilling Method:  Mad Rotary Rit Type: Hutton Date Collected: 37772006
20 % ("nlor: sy 772 Yellowish gray Roundness:  Round - Subzngular
a
SAND Mineral:  Calcium carbonate, qeartz Sphericity:  Low - High
Size: Silt -- {oarse Frosting: Mixed
5%
FOSSILS Type: Sheil Weatherinp: Fxireme
(Fragments)
{olar: 5y R4 Yellowish gray Pornvity: Poor
45 % Matriv:  Micrie Cementation Vair - Good
LIMESTONE | Ciasts: Intractosts - Biological Hardness:  Sofl - Hard
Teturer  Sandy — Chatly

Comments:  Stroog HC! reaction.
< snd contains ostracads sod forammifern.
* sme limestone has heen smoothed
~ome limestone is frable

Thursday, January 18, 2007 Page 7of 23
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Geologic og
L1C
well Mo Fl

170 T 18D Feet Sl Rotary

Drilling Methnd:

Catoy: 2y &7 Veljowich pray

15 %%
GAND Mineral:  {alcwnm carhanate, quarty

Sire: Silt -- Coarse

Date Collected:

Roundness:  Fornd - Subangniar

Sphericity:  Tow - High

Frosting: Mived

[N,

1742006

20"

FOSSH.S
(Fragments)

Type: Shells, nstracuds

Weathering: Fxiremne

Volor: SY R0 Yeltwish gras
68 "

LIMESTONFE

Natein: Mierite

Clasts: Intraclasis - Bdegical

Texture:  Sandy -- Chalky

Porosity: Pany -« Fan
Cementation Fair

Hardness:  Moderaiely iland

Comments:  Strong HCl reaction

Sand containg astracods and foraminifiti.

180 To 190 Feet Dritling Methad:  Mnd Rotary nit Type: Buuon

Date Collected:

/872006

Color: SY 8.1 Yellowish pray

25 %

SAND Mineral:

Crleinin carhouate, quanz

Sire: Silt - Coarse

Roundness:  Round - Sybangular

Sphericityr  Low - High

Trosting: Mived

35%

FOSSILS
(Fragments)

Type: Khell, stracods

Weathering: Moternic -- bxtreme

Caolar: Y 871 Yellowish gray
40 %

LIMESTONE

Matrix:  Micriw

CTasts: Intrachasts - Bote -al

Texture:

Sandy -- Chalky

Porosity: Fair
Cementation Tair

Iavdaess:  Maderately Hord

Comments:  Strong 11Cl reaction.

Sand contains stracods and foramanifera.

190 To 200 Feet Drifling Method:  Mud Rotary Rit Type: Bution

Pate Collected:

3/872006

Color: LY ®/1 Yellowish gray

10 %

SAND Calcium carhonate, quart.

Mineral:

Size: Silt -- Coarse

Roumdness:  Round .- Snhangular
Low - lligh

Mixed

Sphericity:

Frosting:

15%
FOSSILS
(Fragments)

Type: Shell

Weathering: Fxtreme

Color: Y B/t Yellowish gray
75 %

LIMESTONE

Matrix: | Micrite

Clasts: Intraclasts - Rinlogical

Textnre: Sandy -- Chalky

Porpsity: Poor
Cementation Cod

Hardness:  Moderately Hard

Comments:  Strong §1C] reaction

Ostracods and foraminifera present in sainple

Thursday, January 18, 2007
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Geologic Log
e
well No. V1

Hanen

Mud Retan

prilling Metiind:

SY K1 Yellowish pran

00 Fe 210 Feet Rit Type:

Colur:
15

SAND alciimm eathonate, quart?

Mineral:

Size: Silt = {oarse

Dale Cottected: 3

Roundness:  Ronnd -- Suharmula

Sphericity:  Tow - JREN

Trosting: Mixed

‘RN

10%
TFOSSILS
(Fragments)

i Tveper Shell

Weatherinp: b xtremd

Jrlare Sy ®¢1 Yeilowish gray to 7Y A 1L b alive gray

TS srine Micrite

LIMESTONE

Al
Clasts: Intgrinsts - Riolopical

Texmre:  Sandy -- Chatky

Porosity: Poer - Past
Cementatian Uair -- Gond

lardness: Moderntely 1Hard

Strong O teac, n
Sands contain 4 smali amaonnt of
Limestone is somewlhat [riable

Comments:
fossitized organisms sich as astracds

Rit Type:  Dumon

Drifling M thad:  Mud Raotary

Patr Collected: VR2006

210 o 220 Feet

Color: sy 871 Yellowivh geay to SY 6711 ight ohive gray

20 %
SAND

Aineval:  Calcinm cathonate quart?

Size: Tine -- Coarse

Roundness  Round - Angular

Sphericity:  Tow - high

Frasting: Mixed

20 %
FOSSILS
{Fragments}

Type: Shel!

Weathering: Fxtreme

Calor: 5y &1 Yellowish gray to NR Very light grav

&0 % Matriv:  Micrite

LIMESTONE | ctaste: Intractasts - Bintogical

Testure:  Cryptoacrystailine -- Chalky

rarnsity: Fair
Cementntion Fair - Gond

Fardoess:  Moderately flard - 1and

Comments:  Strong 1HC1 reaction

%and conlains many lossilized orzanisms such as ostracods and foraminifera. Many fossils appear

Some of the limestonc is very friable

1 have heen recrvstallized

240 Ta 250 Feet Drilling Methad:  Mud Rotary Bit Type: Putton

Date Callected:

31972006

Cotor: 5¥ 81 Velowish gray

20 %
SAND

Mineral:  Calcium cathonate, quanz

Size: Silt -- Coarse

Roundness: Round - Sulrangular

Sphericity:  low-- High

Frosting: Mived

20%
FOSSILS
(Fragments)

Type: Sheil

Weathering: Uxtreme

Color: 5Y &/1 Yellowish gray

60 % Matriz:  Micrite

LIMESTONE | Clasts:  tnisachasts -- Biological

Tevtnre:

Cryptncrysialline — Chalky

Porosity: Poor
Cemenation Tair - Good

Itardness:  Modermtely Hard

Commentss  Swong J1CH reaction

Thursday, January {8, 2007
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Geologic Log
e
Well No. Tl

250 Ta 260 Feet Drifling Methnd:  Mud Rotan Bit Type:  DBuotion

Nate Collected: 31072006

Colar: SY 8 1 Yellowish pray

Mineral:  Calecinm catbonute, guant?

Size: Silt - Conrse

Roundness:
Sphericity:

Frosting:

Spbronnd - Subangnlar

AModeraie

Mixerd

FOSSILS Shelt

{Frapmenss)y

Type:

Weathering:

I'xtreme

Color: SY KA Yellowish aray
§5%

LIMESTONFE

Matriv:  Micnte

Clasts: Intraclasts - Binlagical

Texture:  Crvptocrvstalhne -« Chatky

Porosity:
Cementation

tlardness:

Poor
Fair

Moderatsly Hacd

Comments: Strong HClreaction

Qe me timestone ic very frinhle.

260 To 270 Teet Mud Rotary Bit V'yper Bution

Drilling Method:

Nate Collected: 3/10:2006

Calnr: SY B/ Yellowish gray

20

SANT Mineral:

Calgium carbnnate, quart?

Sire: Very Fine —- Coarse

Roundness:
Sphiericity:

Frosting:

Subrotmd - Subangular
NModerate

Mixeo

30 %
FOSSILS
(Frapments)

Type: Shell

Weathering:

Fxire ne

Color: SY 81 Yellowish gray
N%

LIMESTONE

Matriv:  Migrite

Clasts: Traclasts — Niological

Texture:  Crypocrystaliine -- Chalky

Porasity:
Cementation

Havilness:

I*oor
Iair .- Good

Mod smutely 1ard

Comments:  Strong HCl reaction,

Some limestone is friable,

270 To 280 Feet Drilling Method:  Mud Rotary Bit Type: Button

Date Collected: V104706

Color: SY #/1 Yellowish pray

25 %

SAND Mineral:

Caleinn carbonate, quartz.

Size: Silt -- Coarse

Roundness:
Spheririy:

Frosting:

Suke und -~ Subangytar
Low - Moderate

Mixed

20 %
FOSSILS
(Fragments)

Type: Sheld

Wenthering:

Fatreme

Calor: 5Y B/1 Yellowish gray
55 %

LIMESTONE

Matriv:  Mictite

Clasts: Intraciasts - Piological

Texture:  Chalky

Parosity:

Poot

Cementation Good

fiardness:

Muoderately Hard -- Hard

Comments:  Strong HCl reaction,

Thursday, sanuary 18, 2007
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Gieologic Log
fIC
Well No. Il

280 Tn 2940 Feet Prilling Method:  Mud Rotan Rit Type: Nutton

Date Collected:

31072006

{alor: Y 81 Yelowish prav

30°%
SAND Mineral:  Culeium carhonate, quart7

Size: Silt -- Coarse

Roundness;  Subround -- Subangnlar
Sphericity:  Tow - Maoderate

Frosting: Mined

15 %
FOSSILS Type: Shell
(Fragmenis}

Weatherinp: Fxtreme

Color: SY B Yellowish gray
55°% Matrix:  Micyite
LIMESTONE | c5asts:

Intraclasts — Miological

Texture:  Chalky

Parasity: Pony -« Fair
Cementation Fair

Hinrdness: Modetately Hard

Comments:  Strong HCl reaction

200 To 300 Feet Drilling Methadd:  Mud Rotary Bis Type: Dutinn

Date Collected:

31072006

209 Colar: SY 81 Yeliowish pray

SAND Mineral:  Calcinm carbonate. quart?

Size: SHlt - Coarse

Roundness:  Subround -- Subangular
Sphericity:  Low - Mnderate

Frasting: Mixed

0%
FOSSILS Type: Shelt
(Fragments)

Weatherinp: Hxtreme

Color: sy 81 Yellowish gray
60 ™ Murixv:  Micrite
LIMESTONE { Clasts: Tnraclasts - Banlagical

Texture:  Sandy - Chalky

Porosity: Poor
(ewmentation Fair

Hardness:  Moderately Hard

Comments:  Strong HCl reaction,
Sand contpins farmminifera and other organism fossils

300 To 310 Feet Drilling Methad:  Mud Rotary Rit Type: Dutton

Date Colleeted:

/102006

20 % Color: SY Rl Yellowish gray

SAND ainers!:  Caleium carbonate, quarz

Size: Sitt -- Coarse

Roundness:  Subround - Subangnlar
Sphericity:  Low - Moderate

Frosting: Mixed

EUA
FOSSILS Type: Shell
(Fragments)

Weathering: Fxtreme

Color: SY ©1 Yellowish gray
60 % Matriv:  Micrie

LIMESTONE | (vian: Inteaclasts - Hiological

teoarer Chalky
1

Porosity: Poor -- Fair
Cementating 1'air

Hardness:  Solt - Moderately Hard

Comments:  suen; HCHreaction

Thursday, January 18, 2007

Page 11 of 23




ey R BED)  GER BEg

¢
B
0
g
g
g

Geologic Log
L
Wl No. 1

31D Te 320 Feet

- — e

Calor: sy &4 Yellowish era.

Drifling Methnd:  Mud Rotary

Bit Iypes Bmlen

15 %

SAND Minerat:

t"alcium carbonate. goarty

Size: Silt -- Cramse

Date Collected:

Ronundness:  Subrouad == Subangular

Sphericin:  Low - Maodernte

Trosling: “ived

316/2004
]

15 %

FOSSILS
(Fragments)

Type! Shell

Weathering: Pxreme

Color: Y 8/1 YeHowish pray
™ %

LIMESTONE

Matris:  Micrite

Clasts: [nteaclasts -- Wiological

Texwure:  Sandy -- Chalky

Parnsity: Voor-- Fair
Cemenlztion Fair - Gond

Hardnoss:  Moderately Tard - i el

Comments:  Strong HCl reaction

320 Ta 330 Feet Drilling Method:  Mud Rotary Rit Type: Notton

Date Collected:

31072006

Color: 5Y 5/1 Yellowish pray

20%

SAND Calcium carbonate, quart?

Mineral:

Size: Sill - Coarse

Roundness:  Suhrouied - Subanpular
Sphevicitv:  Low -- Mndernte

Fraosting: Mixed

- 7

40 %

FOSSILS
(Fragments)

Type: Shells, spines, tubules

Weathering: V'xtreme

Calor: AV 8/1 Yellowish gray

40 %
LIMESTONE

Matrig:  Micrite

Cinstst Intraciasts — Niological

Texture:  Silty -- Sandy

Parnsity: Poor
Cementation Poor - Gond

Hardness:  1lard

Comments:  Strong HCl reaction.

30 Te 340 Feel Prilling Methodl:  Mud Rotary Rit Type: Button

Date Collected:

3/1172006

Color: 5Y 8/1 Yellowish gray 1o 3Y 6/1 Light olive gray

0%

SAND Mineval:

(Ca‘cium carbenate, quen?

Size: Silt - Coarse

Roundness:  Roung -- Subangular

Sphericity:  Moderate

Frosting: M- ed

0%
FOSSILS
(Fragments)

Type: Shell

Weatherinu: livireme

Color: $y 871 Yellowich gray 1o §Y 671 Light oliwve gray

30 % Micrite

LIMESTONE

Matrix:
Clasts: Intraclasts - Biological

Texture:  Silty -- Sandy

Torasity: Poor
Cementation Ciond

Hardnesy'  Hatd

Comments:  Strang HCLresction.

Thursday, January 18, 2007
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Gieologic log
Lre
Well No. 171

40 Ta 350 Teet Rit Type: Button

Drilting Method:  Mud Rotany

oy Calar: 5V 772 Yellowish gray
s Te
SAND Mineral: {alcium carbanate, quart?

Sire: SHt - Coarse

Nate Collected:

1172006

Ronndness:  Ronnd - Subaagular
Spheririt:  Mnderate

Frostion: Mived

15%

FOSSILS
(Fragments)

Type: Shell

Weatlering: Fxtrome

Color: Y B'1 Yellowish gray
6} Ve Matrix:  Micrite
IIMESTONE | Ctasts: Inrraclasts -- Binlogcal

Texture:  Sandy -- Chalky

Porosin: *oor
Cementation Good

Nardness:  lard

Comments:  Strong HC| reaction

3RO To 411 Feet p-itling Methed:  Mud Rotary Rit Type: DButton

Date Callected:

3292006

80 % Colnr: SY 8/1 Yellowish gray
n

SAND Mineral: (uartz, calciuni carbonate

Size: Clay -- Coarse

Roundness:  Round - Subangular
Spheririty:  Moderate

Frosting: Mirxed

5%
FOSSILS Type:
(Fragments)

Shetts, spincs

Wenthering: Fxtreme

Calar: N8 Very tight gray to 5Y /41 ¥ ellowish pray
15 % Matrix:  Micrite
LIMESTONE | Clants: [nt-aclnsts - Bialngical

Texture:  Chalky

Parosity: Taor
Cementation Good

Hardness:  Soft - Mederaiely Hard

Comments:  Strong 1 reaction
Small shart tnofh nresent
Limestone 15 very easily scratched

411 Te  A44] Feet Nrilling Method:  Mud Retary Rit Typs: Button

Date Collecied:

312972006

RO % Color: SY '3 Yelowish gray
SAND Mineral:  Calcium carbonate, quanz

Size: Silt -~ Crearse

Roundness:  Round -- Subargular
Sphericity:  Mademte

¥rosting: Mixed

5%
FOSSILS Type:
(Fragments)

Shell, spines

Weathering: Lxtreme

Color: MNE Very tight gray to 5Y 81 Yellowish gray
15 % Matrix:  Micrite
LIMESTONE 1 Clasts: Intraclasts - Binlogical

Texture:  Sandy -- Chalky

Pornsity: Poor
Cementition Cood

Hardaess:  Soft — W derately o rard

Comments:  Strong HCl reaction.
Small shark 100th present.
1.imestone is very easily scrutched

Thursday, January 18§, 2007
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ic

Well No, |l

441 Tu 460 Feet Drilling Method:  Mod Rotny

YR Yellnwish prav

Calor:
80 %%
SAND

Mineral:  Calcinn carhanate, guarty

Sire: Clay - Afedium

Rit Type: Butien

Date Callected-

Raundness:
Sphericity:

rosting:

Subround - Subanpular
1oty «- Mo lerate

Sixed

32737006

I8
FOSSILS
{Fragments)

Type: Shells, tissaminifera

Wenthering:

Muoderare -- Iixtreme

Cobor: SY R Yellowsh gry

17 % Mntrin:  Micrite

LIMESTONE | Ctasts: Intraclasts - Hinlogical

Texture:  Sandy -- Chalky

Porosity:
{ementatinn

Hardness:

Poor
o -~ Fair

Safh

Comments:  Strong 11C] reaction.

469 Ta SO} TFeet Drilling Method:  Mud Kotary Bit Type:

1titron

Date Coliected:

372972006

Color: SY 772 Yellowish grav to §Y 572 Lipht olive gray

97 %
SAND

Mineral:  Ouanz, calcivm carhonate

Size: Silt - Medinm

Raw dress:
Sphericity:

Frosting:

Srhrmd - Suhagngular
Moderate

Mixed

RS

3%

FOSSILS Type:
{Fragments)

Shells, foraminifera

Weathering:

Extreme

Comments:  Strong HCl reaction

00 Ta 532 Feet Drilling Method: Mud Rotary Rit Type:

DNutten

Date Collected:

1292006

Calor: 5Y 772 Yellowish gray

95 %
SAND

Mineral: Calciutn carhonate, quanz, phosphaic

Size: Sift -- Medium

Roundness:
Sphericity:

Frosting:

Rewund - Subangutar
Modcerate
Mixed

5%

FOSSILS
(Fragments)

Shells, foraminifera

Type:

Weathering:

Ixtreme

Commenrs:  Strong B! reaction.

Sorie of the sediment is "cemented™ from drying.

532 To 565 Feet Dritling Method:  Mud Rotary Rit Type:

Button

Date Colleeted:

4/17/2006

Color: SY 572 Light olive gray

100 %
SAND

Mineral:  Calcium carhonate, ynartz, phosphate

Size: Silt -- Medivm

Houndness:
Sphericity:

I'rosting:

Sabronnd -- Subangular
Moderate

Mised

Strong HC) reaction
Feraminifera present in scdiment
Some sediment is "cemented” from drying

Comments:

Thursday, January 18, 2007
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Geologic Log
11t
Well No ¢

SA5 To S04 Peet Nrifling Methed:  Aad Ponan

Riv Type: Thunten
Coalor: SY 37 Laphr nlive pray
Qq ll,;' H

SAND

Minerak: 1 aluram carhonate, quantz, phasplte

Sise: Silt - Medmm

Date Cotlected:

A17IH00A

Roundness:  Snbioapd - Sabangular
Sphericity:  Moderare

Frosting: Mixved

R

FOSSILS Type:
{(Fragments)

snelts, forannmifers

Weathering: Pxtiane

Camments:  Strong HOireachion
Some sediment i "cemened” from drving

596 Ta 627 Feet Drittiag Method:  Mud Rotan Rit Vype:  Ttumton

Date Collected:

44772006

97 % Color: sy 822 Lipht ahve gray
o

SAND Mineral:  Calciumt carhonate, quartz, phasphate

Sire: Sitt -- Mediim

Roondness:  Round -- Subangular
Sphericity:  Low - Thgh

Frosting: Mixed

1%
FOSSILS Type:
{Fragments)

Foraminifera, shetls

Weathering: Maodmte - Fxtreme

Comments:  Sirong HCY reaction
Some sediment is "cemented” from drymg

627 Ta 657 Feet Prifling Method:  Mnd Rotary Rit Type: Hutton

Pate (Cotlected:

Cator: 5Y 772 Yellowish pray
50 %,

SAND Mineral:  Calcinm carhonate, quarty, phusphate

Size: Sill - Cparse

et

471R/2006

toundness:  Ruund — Subiangnlar
Sphericity:  1aw = Viederate

Frosting: Mot

0%
FOSSILS Type:
{Fragments)

Shells, foraminfera

Wenthering:

Comuents:  Strong 1C1 reaction

687 Ta 715 T'eet Drilting Method:  Mud Rotary Rit Type:  Button

Date Colke coed:

4/182706

80 91 Calor: &Y 772 Yelowish gray to 5Y 872 Light olive pray
%

SAND Minersl:  Calcium carhonate, quarts phesphate

Size Selt -- Medn

Raundness:  Round -- Subangvlar
Sphericity:  Mixlerate - 1o.gh

Frosting: Mixcd

20%
FOSSILS Type:
(Fragme ms} L

Sheil, faramnriers

Wenthering: fixmeme

N
|
|

Commepts:  Stong HCHenciion
“en re sediment is "cemented” frum drying.

TIS To 55 deet Drilling Method:  Mud Rotary Bt 1ype: Butlon

Date Colleted:

41972416

S0 9% Colur: Y 2 Yellowish griv
1%

SAND Mine al:  Calzioe carbanate, quartz, pho . =
SA]

Nize* it - Coare

Roundness:  Subround -~ Subongnlar
Sphericity:  Low -- Moderate

Frosting: Mixed

20 % ]

ol e amemefuca

FOSSILS Type:
{(Fragments} l_

Weathering: 1ctreme

Comments:  Stronp 'PCEresction
Some sediment v “centented” coe T onong

Thursday, Janvary 18, 2007
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Geologic Log
RIS
Weli No.

79 To RIS Veet Drilling Methots  Mud Rotan Rutton

onn, <clor: <1 73 Yellnwel o 10 35 30 it olne grn
SAND

AMineral:s  CCaleinm carbonale, quatts phonphiate

Size: qlp -- oatse

Nate Callected:

Roundness:  Stpronnd - Suhangniar

Sphericity? Noderafe

Frosting: Aaved

41912006

e

1044

FOSSILS
{Froyments)

Type: Shell, foraminifera

Weathering: V' vreny

|
]

Comments:  Stropg HCT reaction

Some sedimend 18 "cemented” fom drymp

%17 To 867 Feet RBit Type:  Buton

Drilting Methad:  Mud Revtary

Color: 5y 72 Yellowish pray

25 %

SAND Mineral:

Caleinmn carhanate, quirts. phospliate

Size: Sily - Medium

Pate Colleeted:

472172006

Roundness:  Round - Suhangnlar

Sphericity: Modemie

Frusting: Mxed

.

2%
FOSSILS
(Fragments)

Type: Shell, foraminifera

Weathering: Fxtreme

—

Calor: Y 12 Yellaw b gray

3%
LIMESTONE

Matriv:  Micrite

Ctasts: Intraciasis - Mhotogical

Textvre: ryplocn «alline - Sty

«OrOSIY: Poor
Cementition Poot

Tardnesss  Soft-- Moderarely Hard

|

Comments:  Strong HCL reaction.

Tiny crystals present in Iimestone anj sand

7 el —

Re7 Ta 928 Feet Drifting Method: Mud Retay Ri, Type: Putton

—_——————

Calor: §Y 772 Yelhewi h gy

20 %

SAND AMineral:

(Catcinm carhonate, gHam.s Phosphate

Sire: Silt - Coarse

Date Collerted:

Roundness:  Round - Suhanguiar

Sphericify: Maderate

I'rosting: Mixed

~

10 %
FOSSILS
(Fragmenis}

Type: Shells, spines, Toraminifers

Weathering: Fxiremc

Color: &Y 772 Yellowish gray
70 %

LIMESTONE

Matri:  Micrite

Cinst: Intraclasts -- Hinlogieat

Texture:  Cryptocrystaltine - Silty

Porosity: Ponr - T2l
Ce wentation Fair

Jiardness: Mo, eratcly 1aed

Commenty:  Strong HCl reaction.

Thwisday January 1K, 2007
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Gieologic Log

1 Te
Well Mo Y

QIR To 952 Ferl firitting Method:  Mod Batan

Rit Typer Dutton

Cotor: ) T Vellownh eray
1S M
SAND Afineral:  {alciam carhonnte, quartz, phosphale

Rire: il - Cearse

Date {ollected:

e e T T T U

Moundness:  Snbangular
Sphericiny:  Maderate

Frosting: Mived

42472006

§%
FOSSILS Type: Chell
(Fragments)

Weatherinp: [ vpreme

Color: =y R4 Yellowish gray
R0 %% Matri:  Blicoie
LIMESTONE | Clasts: tntr, clants - Biologieal

Teuure:  Cryptocrystalline - Sifty

Parasity: Poor
{ ementation lar

Iordness:  Molerately Hard

Commeats:  Strong HC reaction

952 To OR6 Feet Drilling Method:  Muod Rotary

Bil Type: Datton

Nate Collerted:

Color: <Y 7/ Yellowish gray
20 % )

i 1;  Calcinm carbs trac artz, {rac sphate
SAND Minera Icipm carbonmie. trace quart’z, {race phosphi

Size: Silt -+ Coarse

Ronndness:  Round -- Subsnpilar
Spheririty:  1ow - Thigh

Frosting: Mixed

472472006

7

40 %
FOSSILS Type:
(Fragments)

foramimifera, !

Weathering: I'xtreme

Colart SY 712 Yellowish prav
4% Matrin:  Micrite
LIMESTONE | Clastu:

Intraclasts -- Binlogical

Texture:  Criprocrystalline -- Sandy

Porosity: Paos -- Fair
Cementation Far

Hurdness: Naderately lard

Comments:  Strong HOT reaction.

986 To F+03 Feet Drilling Methnd:  Mud Rotary Rit Type: Dutton

Dnte Collected:

Calor: SY 772 Yellowish gray
10 % ’

SAND Afinerat:  Colcium carbonate, quan’

Size: Silt - Meduim

Ranudness:  Round -- Subangular
Spherieity:  Moderate

Frosting: Mied

30 %
FOSSILS Type:
(Fragments)

Foraminifera, shells, spines

Weathering: Fxtreme

Calor: 4Y 7/2 Yellowish eray
60 % Matrin:  Micnie

LIMESTONE | clasts:  Biolorical

‘Fexture: Sandy -- Chulky

Porosity: Penr -« Fair
Cementation oot

Harduese:  Sult— Moderately lard

Comments:  Strong HIC] reaction

Thursday, Jaauary 18, 2007
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e
Well No.

F+03 To 1'+03 Fert Drilling Method:

5Y 777 Yellowsh pray

Mt oan Rit Type:  Bubton

(% t
10 % olar
SAND

Mineral:  Calonm carbonate, quart/

Size: it - Coarse

Date { ollecied:

Roundness:  Hound - Subanpuiar

112572006

B U

Sphericity: [ ow -~ High

Frosting: Miad

a5 %

FOSSILS
(Frapments)

Type: { araminifern, shells

Wenthering: 'xtiene

Colnr: &y 77 Yellowish pran
45 %

LIMESTONE

Matriv:  Moerile

Clasts: Intraclasts - Molog.cal

Texture:  Sandy -« Chalky

Porosity: Pont -- Ian
Cementation oo

Havdness:  Soft - Moderstely Hard

Comments:  Strong 1iChreaction.

A few round grains of 8 magnetic mineral prosent

. To E+NY Feet Drilling Methack:  Mud Ratary Rit TYvpe: Dtion

Date Collected:

472572006

10" Colar: <y 712 Yeltowish gray

SAND Mineral:

(algsum carbanale, guarty

Size: St -- Coarse

Roupdness:  Round - Subangulsr

Sphericity:  Low.- theh

Frosting: Mned

—

45

FOSSHLS
{Fragments}

Tvpe: toramimifira, shells, spines

Weathering: 1'uireme

Caolor: £Y 742 Yellowish grav
45

LIMESTONE

Matriv:  Vhorile

Clasta: Intraclasts - Diological

Testure: Sandy - Chatky

Paeosity: Paar - Vaw
Cementation Pnor

Hardness:  Soft - Moderatety Hurd

Comments:  Strong HCl reaction

40} To E401 Feet Drifling Method:  Mud Rotary it Type: Nution

Color: &Y 772 Yeliowish gray

10 °%

SAND ( zlciym carhanate

Minernl:

Size: Sift - Coarse

Date Collected:

472572006

Roundness:  Round -- Subangulac

Spherivity:  Low - Moderate

Frosting: Mixed

4515
FOSSILS
{Fragments)

Type: Faramintcra, spines

Weathering: Extreme

Color: §% 72 Yellowish gray
45 %

LIMESTONE

Matriv:  Micnite

Clants: Intrachasts - Riological

Texture: Sandy -- Chatky

Porosity: Poor -- Fai
Cementation oot

Nardress:  Soft - Moderatedy Hard

Comments:  Srrong HClreaction

Thursday, Janoary 1§, 2007
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Leologic Log

i
Wel Nao 1)

Fend Io b 03 Feet

H *4

SAND

15w,

FOSSH S
(Fragments)

550,
LIMESTONE

Comments:

Y T Yellvwsh pray

t sior:
Minerel:  Calom carhoeate, e

Nire: NI e e

Driling Method:  Mod Rotan

Bit Type: Buthon

Diate Cotlected:

Reunders:  Found - Subanpnlar

Spherieits: Low - ek

Frosting: AMixed

4252006

Foranvnifera, «helin

Type:

Weathering: Pytreme

Calar: Y T2 Yellowish pray

Matrix: iee
Claars: Intragtasts -« Rwobopsenl

Texture:

Sandy - Chalky

Parasity: Powst -+ Faii
Cementation or

Iaardnew:  Moderately Har!

Strong 1l reaction

Metal frecks present in sample Possthly from dnll bt

E+GY Ta I'+03 Feet

15 %

SAND

40 %

FOSSILS
(Frapments)

159
LIM 5 TONE

Commeats: Stro

Drilling Methad:

Mud Rotan

Rit Type: Ranon

Calor: 5Y R Yeltowish gray

Mineral: ¢ alcimm carbounate, quartz

Size: Silt - Coarze

Dute Collected:

472572006

Roundness; Porrd - Subanputar

Sphericity: 1 ow -~ Moderate

Frosting: Mixed

Foraminifera, shells

Wentheriup: Fytreme

Cotor: Y K1 Yellowish pray

Matric:  Micnire
Clasts: Intraclasts - inlogicai

Texture:  Sendy - halky

Porosity: st - 1A
Cementation ['w

Hardpess: o

ng HCl reaction

F+03 To F-03 Feet

20%
SAND

5%
FOSSILS
(Fragments)

AS %
LIMESTONE

Comments:

Drilling Method:

Mud Rotary

Bit Type: Dutton

Nate Collected:

Color:
Mineral:

Size:

SY B'1 Yellawish pray
Calciam carbonnie, guanz

Salt - Cogrse

Ronndness:  Round - Subangular

Sphericity:  Low -- Maderste

Frosting: Mixed

Type: Foraminifera, shells

Weathering: [xireme

Color: SY R/1 Yellowish gray

Matrix:  Micrite
Clasts: Intractasts -- Riological

Tevture:  Sandy -- Chalky

Paraudy: 'oor - Fair
Cementatinn Mony -- Fair

Hardness:  Soft -- Maderarely 1lard

Strong HCl reaction.

Thursde;, January 18, 2007
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Geologic Log
e
Welt Now 1

F40? Ta F+01 Feet Drifling Method:  Reverse Arr Bii Fype:  Tlution Date Collected: 602006

i e et e e s = e — e s . - - —

¢ nar: YR 872 Very pale arange 10 [0YR # 2 Pale vellowish hrown Reundness:  Round -- Subangular

10 %
SAND Mineral: alciam carthonme, trace gquans Spherisitv: T ow - Moderate

Size: Sty - Coarce 1 rosting: Mined

10
FOSSHOS Type: Shells, spines, fornrmnifera Weathering: 1'xtreme
(Fragments)

Color: TOYR 82 Very pale crange 10 SY K 1 Yellowsh gray Porosity: Poarr -~ Tair
75 %% Matriv:  Sparnite -« Micrite ( ementation Far
LIMESTONFE. | ctagte: intraclasts - Binlogical Hardness: Moderarehy Harnd

Texture:  {nyplocrvstaliine — Salty

Commenty:  Sirong 1Y reaction
Lossils have heea reaiysialtized
1imestone has been broken info sandl-sized graiing

Fa03 To 1403 Feet Drilling Methad:  Reverse Air Nit Fype:  Rutton Hie Colleeten 6/972006

10 % Colur: T0YR B72 Very pale orange 10 10YR 672 Tale vellowish hrown Roundness:  "eunid -- Su. meslar
h
SAND Mineral:  Calcimm carhonate, fiace quanz Spleeririty:  Tow - Moderak

Nire: Silt - Conrse Frosting: Mixer

208
FOSSILS Tvpe: Foran.imfora. sprnes shells, coral Weathering: “voneme
(Fragments)

Color: YR R Verv pale omanpe to SY 841 Yellowish grav Farosity: Pow -
70 " Matriv:  Sporite - Miaiie Cementation Tair - Gond

LIMESTONE { (iaate: Intraclasts - Pinlogical Hardness:  Moderately Tard

Textare:  Cryprocrystalline
Comments:  Swong HCl reactian

Fossils have been recrystallized

1imestone has heen hroken into sand-sized grains.

E+03 To F+03 Fect Drilling Method:  Rcverse Air Bit Type:  BRution Date Callccted: 6192006

20 % Color: IDYR R’2 Very pule orange Roundness:  Round -- Anguiar
A

SAND Mineral:  Calcium carbonate, trace quary Sphericity:  Low -- Moderare

Kize: Silt -- Coatse Frosting: Mixed

2004
FOSSILS Type: Foraminifera. spines, shells Weathering: Fxtreme
(Fragments)

Color: 10YR B2 Very pafe oranpe 1o SY 871 Yellowisih gray Porosity: oo -- Fair
60 % Matrix:  Spanite .- Micrite Cementation Fnir
LIMESTONE | Clasty: Intraclasts -- Biologicat Hardness:  Moderately Vard

Texture:  Cryprocrystalline - Silry

Comnents:  Snong HCI reaction.
A ot of reervstallization present
Limestone is hroken mto sand-<ized grains

Thursday, January 18, 2007 Page 20 of 23
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e
Well No, Bl

403 Ta 140Y Fret Drilling Method:  foeverse A Rif Type: Huotion

Tiate Collected:

6/972006

{uior: FOYR A2 Very pale nmanpe

20 %
SAND

Mineral: < alcim carhnuate

Sire: Silt - Coarse

Wonndaess: Ronn 1 - Subangalkr
Sphericity:  Low - Hipgh

Frosting: Mixel

10 %
FOSSILS Type:
(Fragments)

I aroe and small foraminifen, shella

Wentlirring: [xtreme

Calor: SY R Y eilawish pray

40 Matrix:  Micnite

LIMESTONE. § Clasts:

Intracksts - Binlogical

Tevure:  Coyprocrystalling -- Silly

Porosity: Poar - Tair
Cementation I'oor -« Pair

Hardness:  Solt -« Moderately jlard

Commente:  Strong HCD reaction.
Foraminifera ns large as 1.4 cm
Recrystallization is evident in sample
Some limestane has been hroken down 10 cand-sized prains

F+03 Ta F40 Feet Prilling Methad:  Reverse Air Rit Type: Runon

Date Collected:

6/972006

Color: 10YR 8/2 Very prle nrange

25%

SAND Mineral;  Calcinm cathenaty, trace quans

Size: §ilt - Crarse

Roumtness:  Ronnd - Svhanguiac
Sphericity:  Low -- High

Trosting: Mixed

30 "
FOSSILS Type:
(Fragments)

I'oraminafera, trace shells

Weatherinp: Fxtreme

Color: SY B/l Yellowish gray
45 % Matriv:  Mictite
LAMESTONE. | cipus:

Intraclasts -- Biological

Texture: Cryplocrystalline -- Silty

Parosity: P'oor -- Fair
Cementation J'air -- Good

Hardness:  Moderately Hard -- 11ard

Camments:  Strong HCH reaction
Samie limesinne hroken down 1o sand-sized grains.

F+03 Te [+03 Feet Drilling Method:  Reverse Air Rit Type: DBuiton

Date Collected:

67972006

10% Color: 10YR 872 Very pale nrange

SAND Mineral: Calcium carbonale

Size: Silt -- Coarse

Roundress:  Round - Subangular
Spherivity:s  Low -- Moderis

Frosting: Mixed

25 %%
FOSSILS Type:
(Fragments)

Foruminilera, reel

Wenthering: Extreme

Color: 10YR 8/2 Very pale oranpe
65 % Matrix:
LIMESTONE | (lasts:

Sparite -- Mictile
Intraclasts -« halogical

Texture:  Cryprocrystafline -- Silty

Parosity: Ponr - Fair
Cementation Tair - Good

Hardness:  Moderately ard

Comments:  Strong 11C1 reaction
Recrystailization 15 present
Somc limestonc is fragmented to sand-sized gramns

Thursday, January 18, 2007
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Geologic Log
L1C
Well No Ft

03 Ton Fr01 Feet Bit Fype: DBmton

Date Collected: 692006

Drilling Method  Roverse Air

Calors THYR B2 Ven pale oranpe

0 %%

SAND

Minernl:  Calciwm car onate

Sire: Silt -- Coars

Rouniness:
Sphericity:

Frasting:

Subtonnd -- Subangular
Aolerate

Mixed

20 %
FOSSILS
(Fragments)

Type: Faramirifesy, reefs

Weathrrine:

Frtreme

Calor: HOYR 872 Very pale nrange
60 %

LIMESTONFE.

Matrix:  Sparite - "dicrie

Clasts: Intractasis - inlogicat

Textnge:  Cryptocristalline - Silfy

Morosity:
Cementation

Hardaess:

Poor -- Fair
Frir - Gond

Madertely Hard

Strong 1 1CT reaction
Recrysta'tization iy evidenm

Commenis:

F40) Ta E+03 Feet Drilting Mevhod:  Reverse A Bit Type: Nattan

Dnite Collected: 6/10/2006

157 Color: IDYR &2 Very pale orange
SAND

Mineral:  Calcium carbonate

Size: St -- Upacse

Roundness:
Sphericity:

Frosting:

Suhround -- Subangular
row - 1igh

Mixed

60 %%
FOSSILS
{(Fragments)

.ninifera, reefs

Type: I

Weathering:

fixireme

Color: 10YR 2 Very pale orange
25%%

LIMESTONE

Matrix.  Sporite -- Micrite

Clasta: Intraclasts -- Rinlogics!

Trxiure  Cryptecrystalline -- Siby

Parosily:
Cemeniation

Hardwcss:

Poor -~ Far
Fair -- Giond

Moderately Hard

Comments:  Strong HCE e ction

Some reerysk lization present.

L£+03 To F+03 Feet Drilting Method:  Reverse Air Bit Type: Dutton

Date Collected: 6/1072006

Color: 10YR 8/2 Very pale orange

10 %

SAND Mineral:

Calcivm carbonate

Sire: Sill -- Coarse

Roundness:
Sphericity:

Frosting:

Round -- Subargular
L.ow -- Moderate

Mixed

80 %
FOSSILS
(Fragments)

Type: Foramnifcra, shells, reel

Weatherinp:

Extreme

Coior: TOYR R/2 Very pale manpe
10%

LIMI STONE

Matria Sparite -~ Micrite

Clasts: Intraclasts -- Ruwlogical

Texture:

Crvptocrystalling - Sy

Porosity:

Cementation Tair — Goad

{tavrdness:

Poor -- Fair

Moderately | Tard

Sirang H{C1 reaztion.
Some reerysialt zation is evident

Comments:

Thursday, January 18, 2007
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Geotogic Log
(e
Well No, Fl

F+3 To 1103 Feet

Drifling Method:

Reverse Air Bit Type:  Dutton

Date Collerted: /1072606

0% Calor:
]
SAND Mineral:

Size:

1Y R R/2 Very pale orange
Crlcium carhonale, trace quarts

Silt - Coarse

Roundness: R und -- Subangular

Spherivity: 7 ow - Moderate

Frosting: Mixed

15 %

FOSSILS
(Fragments)

Type:

Foraminifera, spines

Weathering: T'xireme

Calor:

40 %
LIMESTONE

Matriv:
Clasts:

Texture:

SY 81 Yellowish gray
Sparile -- Micrite
Intraclaiig -- Rinlogienl

Crypocrystailine -- Silry

Porosity: P'oor -- Fair
Cementatinn Fair -- Good

Hardness:  Moderately |lard

{ olor:
25%

SILTSTONE

Matrix:

Parnsity:

=¥ &/ Laght olive pray
Calciem Carhonate

*onr

Cementation Ciood

ardness:  Moderstely Baed

Comments:

Strong {IC11eaction

Recrystaliization o> < wdent.
Siltstone is phosphatic,

Thursday. !anuary 18, 2007
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Jaffer Associates Corp
ﬁ 2801 NW. 6" A
! NMiami, FL33127-3937
= P.O. Box 370277
é Dade: (303) 576-7363

Mr. Stephen Ehrbar, C.G.C.S. September 6, 2006
Lost Tree Club

11520 Lost Tree Way

North Palm Beach, FL 33048

Reference:  Well Completion Video

Dear Mr. Ehrbar,

Thank you for the opportunity of working for the Lost Tree Club developing the R.O.
Fioridan Water Supply Well. During the video logging of the weli, we observed an area below
the casing where a portion of the grout has fellen into the borehole "Picture No. 1 Grout

material and No. 2" open borehole below obstruction.

No. 2

After discussions with Mr. Witt of Serhardt M. Witt & Associates, he does not feel the
lose grout will cause any problems with the performance of the well. We will offer an additional
one-year warranty to repair the well should the above cause any flow restrictions.

Please do not hesitate to contact us if you require any additional information.

Sincerely,

Gary Bielak
Rotary Division Administrator

enclosure; video log of well
Cc/Mr. Gerhardt M., Witt, P.G. Gerhardt M. Witt & Associates

-l
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South Florida
Water Management
District
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OVERLAPS

Leahy Incorporated

5307 N.W. 35" Terrace
Fort Lauderdale. FL 33309
Phone  254-485-7733

Far 054-485-6963




Y ppiamy
SR

tar
ot
[¥>

2
DUAL INDUCTION H
LL3/ SP 2k
LOG £ie
gt
! 1] esd
S 555
- i 283
company Jaffer Associates Corporation SEs
o w
S|
g Well Lost Tree Club F-1 243
T m Q¢
Q 2 , } $ok
v Field Palm Beach Gardens 218
L = =
{0 . ga
B850 county Palm Beach state’Prv Florida g5k
§ &% © Other S 8yt
#3938 Locatian e Services B2 g
< “mom . ~g5¢ W
- g g9 Village of Lost Tree XYIGR 25 &
RN Gerhardt M. Witt & Associates S58f 5
- a0 0 w El S_Q gV ™~
> 2 evation 4=k E & -
§. o @ Permanent Datum GL E5 saon KB S5 3& o
£E 3 % S cf:'-_; Log Measured Frors GL DF EF. sE "2 @
32 8 & Oniing Mo~ yed From GL Gl % ;_E’g 2 E'
Thate - 78-AFR.2008 - 23%3 | E
Run Numb-er ONE g E g S £
Depth Dniler 27 x g% 3 0
Depth Logger . 10,8 i) 5 il R
Bottom Logged iterval 1050 S g_d g Nk
Top Log Interval i Siv ACE 98 4
Open Hole Size 1225° 26 g cEc
Type Flud MuD 5 g ©
Density / Viscosity NAMNA . 3
 Max Recorded Temp na 4
Estmated Cement Top NA 5 5
Time Well Ready 09 30 472872006 % 3
Time Logges on Bottum 11.00 472812006 8 %
Equipment Numbet MYGS-1 23
Location . Ft Myers £z
Recorder By S Miller ) 5 % E
Witnessed By S Nieratka (GMWA} G Wit (GMWA) Terry/Adnan (JAC) g 58
Borehole Record } Tubing Record ‘ g -E 2
Run Number Bit From Ta Size Weight From ) To -3
ONE ~ | 1225 S (74 v g'@
: 7 " 1060 Logger | cé y §
|| EEE
Casing Record Size W/t ) Top Bottom & % §2
Surface String 2" 375" WT SURFACE A £ -%-f 3
Prot Slng } ) 321 Logger |G ETE
Production String . 2 gg |
Liner o . N E i
trvoice No 2006123 B * FINAL PRINT * ] 7 : i

T




All iterpretat:ons are Crinions hased on ‘rferences IOM GIBTIR Al LF ODE Medstlc e anw e weole o v gm0 - j :

interpretation and we shali not excep nthe case of gross oF wilfu tedigerice o7 0w part b hdhie ¢ Tda] ad & ANy ‘O 05T lATa JES T Gaeres lurea

sustained by anyone resuting from any interpretation made by any of ot officers. agents or employees These interpretations are alsc subject 10 Our general lerms and
conditions set out in our curren Prce Schedule

Comments

Rm=5 375 ohm-m @ 81 2 degF

MV MAIN PASS

Geophysical

Database File: jaf-it1.db
Dataset Pathname. MAIN
Presentation Format:  dil-1 prs

Dataset Creation: Fri Apr 28 11-10:19 2006

Charted by: Depth in Feet scaled 1 1200
-5 sPmv) 5 02 .. .kuDohmm 2000
0 GR (GAPH 100 02 RILM (Ohm-m) 2000

02 RLL3 (Ohm-m) 2000

I I

4 o4

k.TD.‘..l e ol B
5 02 R‘_lL_g_(onmm_)’ 2000

0 GR (GAP) 100 02 RILM (Ohm-m} 2000
02 RLL3 (Ohrm-m) 2000

MAIN PASS



’ 1

SP (mV)

et 3 - 1 P 4 e

GR (GAP)

RILM (Ohm m)

RLL3 (Ohm m)

Geophysical

Database File:
Dataset Pathnaime
Presentation Format
Dataset Creation

Charted by.

jaf-n1 do

MAIN

dit prs

FriApr 28 11 10 19 2006
Depth in Feet scaled 1 600

S (M)

A

GR (GAPI)

100

RILM (Ohm-m)

2000

2000

RLL3 (Chm-m)

2000




900

_.. . First Reading RILD
QLI aLun (R Y1) J

First Readlng S v - 5 o I e

e e ¢

s 5 02 e RUDONMY 2000

GR (GAPY) RILM (Ohm-m)
RLL3 (Ohm-m)

MV MAIN PASS

Geophysical

Database File: jaf-it1 .db

Dataset Pathname: MAIN

Presentation Format'  dil.prs

Dataset Creation: Fri Apr 28 11 10 19 2006
Charted by Danth 1n Feet sealnd 1 240

SP (mV) 5 RILD (Ohm;r_n_)_______ ________ o_____2000

GR (GAPly 100 ; RILM (Ohm-m)
RLL3 (Ohm-m)

L
] - .- . . . EEEE v . A e

Vo N 0

i
[t SN

N

o

it S L LT, L T

!







R

RILD ~===p

e RILM




Fust Reédmg RIL D) e
- First Reading RILM
. First Reading RLL3 =

... RLDOMmm

GR (GAPY) - RILM (Ohm-m)
RLL3 (Chm-m)

MV REPEAT SECTION

Geophysical

Database File: jaf-itt db

Dataset Pathname REPEAT

Presentation Format.  dif.prs

Dataset Creation: Fr Apr 28 09 58 30 2006
Charied by. Depth in Feet scaled 1240

SPmv)_ 5 ... RLD©OMmm
GR (f3AP)) 100 . RILM (Ohm-m}
RLL3 (Chm-m)

ol

Lo First Reading RILD'
st Reading SPiii - First Reading RILM
" Fust Reading RLL3 =

(PR U A A R

(23] fﬁhn]-trﬂ )

~ Ve




" Furst Reading RILD ‘=
- First Reading RILM < -
. .. Furst Reading RLL3

3P (mV) 5

I )} o
irst Reading SPilil

|

|

GR (GAP;) 100

RILD (Ohm-mj}
RILM (Ohm-m)

B L L L L L L X R P e Y L Y T LY L ] -

RLL3 (Ohm-m)

Loop.

Deep
Medium

Internal:

Deep
Medium

Internal:

Deep
Medium
Shallow

Interna

Deep
Medium
Shallow

Dual Induction Calibration Report

Selat-Maodel
Surface Cal Perdormed
Downhole Cet Performed

After Survey Verification Perfor~ad

Surface Calibration

Readings
Alr Loop

0050 0646
0001 0732

Zero

001
-0.009

Downhole Calibration

Readings
Zefo Cal

26171 39805 mmho-m
-6.919 4€8912 amho-m
0.010 0005 \

After Survey Venfication

Readings

Zefo Cal
~267 106
554 471 -7022

-26.130
-6 353 467 967
494 500 2.000

396 761 mmho-m
5784 469505 mmho-m
Ohm-m

5390-R

Sun Jan 16 21:49 43 2005
Thu Mar 02 0833 17 2006
Thu Mar 02 $9:07 55 2006

Reterences
Loap

400.000
464.000

Cal

400.000
464.000

References
Cal
337 036

Targets
Cal
398.056

-6.919 468.912
494 500 2.000

Results
m b

671771 -33 646
634.710 -0 492

m b

€34.996 -7.104
620 900 5734

Resuils
m b
0987 -0.024

0997 0544
86951.773  -398 156

Results
m' b’
0997 -0.024

0.997 0544
o877 8.159




L S R AU e ot 2oy mho
Shae -, ;US SRt 44 L, v G Ohem

CILD 1060t

DIL-R ¢£380) 245001b 4 0GinOD 2080 &
SP 1060#

CiLM 8 80#

RLL3 170#

Dataset runt/passh
Totar Lengtn 2090 H
Tntal Weight 34500 b
oD 4000




MV

Geophysical

X-Y CALIPER
GAMMA RAY
LOG

Company Jaffer Associates Corporation
e Well Lost Tree Club F-1
O
c .
<§ -8 Field Palm Beach Gardens
B
2 @ .
T80 County  Palm Beach state/Prv Florida
86.55
BpE®  Locaton Orher Senaces
Lomw g i
B eg @ Village of Lost Tree DIL/SP
o ‘n — — . .
@ @ 9
8oS 50 Gerhardt M. Witt & Associates
z 2 Elevation
g 2 @ Permanent Datun GL Elevahon KB
E3Z s % Log Measured From GL DF
G2 & 8 & OnlingMeasured From GL Gl
Date 2L APR-7006
Run Number ONE
Depth Dniler 1078
Depth Logger 1060
Bottom Logged trterval 1060' )
Top Log interval SURFACE
Open Hoke Size 1225 B
Type Fiud ) MUD
Denstty / Viscosity NAMNA
Max fRecorded Temp na
Estimated Cement Top NA
Time Well Ready o 0930 42812006
Time Logger on Bottom 0930 42872006 _ _
Equipment Number MVGS-1
Location Pt Myers o )
Recorded By S Milier
Witnessed By S Nieratka (GMWA) Temry/Adnan {JAC)
.. . Borehole Record __ ‘ Tubing Record
RunMumber Bt  From fo - Weight Fom | To
ONE P - L - N 1/
B , 1060 Logger
Casing Record ‘ Size WatFl Top . émm o
Surface Stnng } 2% 375" WT SURFACE | ki )
Prol String 321" Logger
Production Stng S oo
boer
tnvoice No 2006123 T FINAL PRINT *

ddae
I

-

e Fold Hors

S oY

Al interpretations are opinions based on inferences from electnical or other measurements and we cannot and do not guarantee the accuracy or comectness of any

interpretation, and we shalil not, except in the case of gross or willful negligence on cur part be hiable or responsibie for any loss. costs, damages or éxpenses incured of
sustained by anyone resulting from any :nterpretation made by any of cur officers, agents or empicrees These interpretations are also subject 10 our generai terms and

condittons s2t out 1 our current Price Schechse

Comments

X-Y Caliper Arm Extensions: 33"

z
Q
-
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s
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<L
L
o
[*Y]
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c
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E
e
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3 g% i | 5 J &

2§73 | i S

=z 13 | o 3 @2 3

3 IS}

L) I 1
| o
i i e

FoldHeic -

Al nterpretations are opimons hased on infe! ances From elealn 3 G Ot Meaufemiens and e cannct and (1o ngt guarantee the accurary or corfectness of any
inte-pretation. and we shall nol excerd in the case of yross of st pegjiegente O | W e hatee ar responsitde for any 085 costs (amages or expenses incurred of
sustained by anyone resufing from any interpreta on made by any of cur ot cers ayents or erployees These inlerprelatons are also subject to our general terms and
conle s set gt it ot culrent Bone Schedube

e,
i

“Comments

X-Y Caliper Arm Extensions: 33"

Lost 2' to between "MAIN PASS" and "REPEAT SECTION".

| MV

Geophysical

MAIN PASS

" Database File: jaf-11 db

1 Dataset Pathname: MAIN

| Presentation Format: xy1030-1 prs

| Dataset Creation. Fri Apr 28 11 10:19 2006

i Charted by: Depth in Feet scaled 1-1200

0 GAMMA RAY (GAPl)  100. 10 Y-CALIPER (M, 30

10 X-CALIPER (in) 30
10 BIT SIZE (in} 30

T T — — T
g e . PR B . e I T T e
b 0
. 1 J R . . . . P . . . . - . . : . . . [
Lo v B S— . — 4o 2 . i i e
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L. .. e - ' B . . f . . . . e . PR
. 400 ——t—
o N B e e
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N e R ’- . N . . . . . . v I
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— AN - !
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ce— g - - 4o PO e e e - _:
! ‘ .
,,,,, | N t: ‘ S
1 i
i
————— 600 . S
4 )
{
——— e { ll — e ——
1 .
| e
-  mu L S -
N3 b
. . - 435..’
800 ] s
90 f-—4 B2 N .
1000 b
C el -
. . ‘1:- ey v
. < TD - . - g
 GAMMA RAY (GAPl) 100 A0 YCAUPERGW 30
10 X-CALIPER (in) 30
10 BIT SIZE (im) 30
Database File: jaf-t1 db
Dataset Pathname: MAIN
Presentation Format.  xy1030-5 prs
Dataset Creation Fri Apr 28 1110 19 2006
Charted by: Depth in Feet scaled 1600
GAMMARAY GAP) 100" 10 Y-CALIPER (in) _ 30
10 X-CALIPER (in) 30
10 BIT SIZE (in) 30
K . L : N 4
1721— 0 e e r o —
C <— BIT SIZE .
1662: o . : [T T s
‘ Catper Data —q _ ,
Hole Volume (ft3) 1
- 1544 B '
e ~ . 1485
1426'——7 100
1366 of
Lo 4
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1128-— 200
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$ .. 951 .
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1188

1128

1069

1010

951 -

31

Hole Veolume (ft3) " M BIT SIZ2€
-832~—] L

o . X-CALIPER
+— GAMMA RAY ezooT
701 -

E
675: B . . - Y-CALIPER

657 -

—~639
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603:

584 -
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208 -

188——

164

143

GAMMA RAY,

100 -

72— 1000

GAMMA RAY (GAP))

»¢— X-CALIPER |

[
T% s 4= Y-CALIPER

O a BIT SIZE — ,
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: -
2 3,
s
GR™ ]
Re.?dmg 82 . < TD -» First Reading XY_
1
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10 X-CALIPER (in)
10
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MAIN
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Database Fiie:
Dataset Pathname:

Dataset Creation:
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Fri Apr 28 11 10.19 2006
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SALIPER | . 1.
1000 ' ———-
T ~ye— Y CALIPER
BIT SIZE — -
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. First Reading GR o : : oo
D Lo < TD->» R . . . |First Reading XY
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MV REPEAT SECTION

Geophysical

Database File: jaf-it1 do
Dataset Pathname: REPEAT
Presentation Format  xy1030-5 prs

Dataset Creation Fr: Apr 28 09 58 OU 2006
Charted by Depth in Feet scaled 1 240
‘ GAMMA RAY (GAPl) 100 10 ] YCAUPERGn 30
10 X-CALIPER (in) 30
10 B SIZE (in) 30
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Database File jaf- it db

Dataset Pathname REPEAT

Presentation Format  xy i030-5 prs

Dataset Creation FriApr 28 09 5¢ 00 2006
Charted by Depth in Feet scaled 1 240

"GAMMA RAY (GAP)) 100 0 Y CALIPER (n)

X-CALIPER (i)
BIT SKZE (n)y
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First Reading XY -
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“TGEMMARAY (GAPl) 100 0 ' Y.CALIPER ()

L R R ARy g iy me—— -

10 X-CALIPER (in)
10 BIT SIZE (in)

XY Caliper Calibration Repont

Serial Number 01s
Tool Model XYCS

Performed Fri Apr 28 09 54 33 2006

Small Ring: 1225 n
Large Ring: 33 n

X Caliper Y Calper

Reading with Smaill Ring 6583 6815
Reading with Large Ring 1108 5 1098 9

Gain 0 0460906 0 0497125
Ofiset -18 0915 -716291

Gamma Ray Calibration Report

Serial Number 01
Touol Model GROH

Performed Fri Apt 28 09 42 29 2006

ol e Vsl 10 AR




senal Number
Tool Modet
Performed

Small Ring
Large Ring

Reading with Smatl Ring
Reading wath Laige Ring

Gain
Offset

WY i iebtate ey ! Fra
015 .
XYCS
Fri Apr 28 09 54 33 2006
12 25 n
i3 n
X Cahlper Y Calipey
658 3 65815 ups
1108 5 1098 9 cps
1 0460906 004 125
-18 Q915 -21 w291

Garmma Ray Calibration Report

Serial Number 01
Tool Modei GROH o
Performed. Fri Apr 28 09:42:29 2006 s
Calibrator Value: 120 GAPI .
t M
; Background Reading 35691 cns
Calbrator Reading 123 117 aps
Sensitivity: 100378 GAPIlicps
|
|
i
i
GR-GROH (01) 4003tb 350mOD 2751
GR 5001t
|
{
I
XYC-XYCS (01S) 1100010 350 OD 660H1
“"
XCAL 050t
‘ YCAL 050 #
|
|
i Dataset runi/pass3
| Total Length 9351
| Total Weight 1500015

35010 ‘.
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STEP-DRAWDOWN TEST RESULTS
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APPENDIX F

STEP-DRAWDOWN GRAPHS
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RO WATER QUALITY




. Jupiter Ervirn mont | L horatories, ine.

u "-er ran S, DI Dixie Highway
Tupiter, TL 3045R

Environmental L abreatarles, Inc. Phang: (56115750030
Fax: (5710754118

waw fraprarlabs.com
rantsarvizos@jupitadabs nom

Qctobar 9. 2006

Garhardt M Will

Gethardi M, Wilt & Assoriates
1495 Farest Hill Brulevard #F
Wast Palm Baach, FL 33406

rE: LOG# 616891
Praiact 1D Last Tres Concentrate
cocCi# 15A91

Dear Gerbardt Witt:

Enclosed are the analyticai resufts for sample(s) raceived by the laboratory on Friday. September 22, 2006. Resufts €,orted harain
confarm ta tha most currenl NELAC standards, where appticable, unless irdicated by * in the hody of the rapor.

The enclosed Chain of Custody is a component of this 1 3ckaga and should be relained with the packags and incorporated therein

Rasuits for all solid matrices are reported in dry weight untess olherwise noted. Resuls for all liquid matrices are reporied as
received in the laboratory unless otherwise note ..

Samples ara dispased of after 30 riays of thair raceipt by the laboratory unless archiving is requestad in writing. Tha laboratory
maintains the right to charga storage =35 for archived samples.

Certain analyses are subcontractad to oulsida NELAC cerlified laharatories, please sea the Footnotes sect.on of this report for
NELAC cartification numbars of laboralaries used.

A Statement ~f Qualifiars is available upon request.

If you have any questians concerning this raport, plexse feel frea to contact me.

Sincerely,

Paaram Kalkat for
Kacia Baldwin
kbatdwin@]Jupiteriabs.com

Enclosuras

Report ID: 616891 - 227122 Page1of 11
10/9/20C8
FDOH¥ EBE546

CERTIFICATE OF ANALYSIS

This repont shalt not ha roproduced, except in fuft,
without tho written consent of Jupiter Environmantal Labarntorios, Ins..




f Jupiter

Erwironmental Lahorataries, Inc.

IGH [Ltzien

SAMPLE ANALYTE COUNT

Juputar Eavironmantal {.ahoratonies, Inc.
150 5 Ol Dixio Highway
Jupitar, FL 3345R

phona; {561)575-0
Fax: (FB1ST5-41"-

eniact (D, Lost Tres Connzrtoe:

Lab Camp'a D

Method

Analyles
Reported

81689100 RO Contantrata

618491002 RO Permeata

616891003 RO Tank

Raport 10: 616891 - 227122
10/9/2008

withaul the writen consent of Jupiter

Calc

EPA 1201
EPA 1301
EPA 1501
EPA160.1
EPA 200.B {Totah
EPA310.2
EPA 3252
EPA 3521
EPA 365.1
EPA3T754
FPAGN20
Cale.

EPA 1201
EPA 1301
EPA 1501
EPA 1R01
CPA200R (Tolah
EPA310.2
EPA3252
EPA 3531
£PA 365.1
EPAJTS4
EPARDZ0
Cale.

EPA 120.1
EPA 1301
EPA 1501
EPA 1601
EPA 200.8 (Total)
EPA 3102
£P: 3252
EPA 3531
CPA 365.1

FDOH# EB6546
CERTIFICATE OF ANALYSIS

This report shall nat bo rapraduced, axcapl n fill,

Environmantal Laboratorias, InG..

2
1

Paga 2 of 11




Jupiter

Enviranmental Lahoratories, ine

LOGH 616881
Project ID: 1.0st Tree Concantrale

SAMILE ANALYTE COUNT

Jnitar TEoviranmental Lahoratorins, Ing.

150 5. OId Divia Hiatway
Jupiter, FL 33458

Phone: 561)575-0030
Fax. (%i1)5765.4118

Lab D Sample 1D

Mathod

Analyles
Reportad

616891003 RO Tank

Raport ID; 616891 - 227122
10/972008

EPA3TS A
FPA BN

FDOH# EB8546
CERTIFICATE OF ANALYSIS

This report shall not ba reproduced, axcapt in full,

\without Ihe wrilten consent of Jupter Esviranmantal Laboratories, inc..

1
1

Page 3 of 11
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" Jupiter

Erviranmental Lahoarataries, [ne

LOGH 616891
Project ID: Lost Troe Concentrata

SAMPLE SUMMARY

Supitet £ rvimnnmenia Lahoratories, 1oc

150 8. O Dixin Highway
Jupitar, FL 33458

Phona- (561)575-0030
Fax (5615754118

Lah iD Sampia ID

Matrix

Nate Collacled

Dala Recetved

616891001 RO Concentrale
616891002 RO Permeatn
616897003 RO Tank

Report ID 616891 - 227122
101912008

Aquenus Lintid
Aaueonus Liquid

Anuenus Linid

FDQOH# EBG546
CERTIFICATE OF ANALYSIS

This raport shall rot be reproduced, excopt in full,

Q222006 10:41
§122/2006 10:57
9/22/2005 14:14

without the writtan consent of Jupitar Environmontal Laburatories, In-..

tam,
e,

“helsic:

221008 16 00
QI22/20u% 16 p
12212004 14 20

Page 4 of 11




* Jupiter

frviranmental | ahoratories, Ine.

ANALYTICAL RESULTS

LOGH 510891

Project 2. Lost Trme Crreentrate

Jupitar Covirnmental Labaratnries, Irn
150 S. Thd Doae Mgk ey
Japeter, FL H3An8

Phone: 1611578 0030
6 1)575-4118

Max

Lak '\ 716094004 Date Reneived: $222000

Sample I RO Concontrate Date Calacted: 222000

rAatrix Aquenus {_iquid

Paramaters Posults Urts Report Limit KDL 0F Prapared

By

Anaiyzed

Anatysis Desc: Conauclivity by CPA Analytial Melbnd EPA120.1
120.1 [Field] (W)

Conductivity 100 Lmhosic
m

Analysis Desc: Hardness by EPA 1301 Analytical Method: 02 1301
IREF]) (W)

Hardness as CaCO3 IKe? mat 780

Analysis Desc: TDS by EPA 1601 IREF] A 1o Method: FPA 1609
w)

Total Dissolved Solids e el 1n
Analysis Desc: Nitrata by EPA 353" W) Anaiytica) Hefrod. EPA 353
Nitrata U mgyl o

Analysls Desc: Phosphorus by EPA Avalyhcat Methad. EPASZES A
365 1 [REF} (W)

Phosphomus U mgll. A
Analysls Desc: pH by EPA 450.1 (Fisld) Analyhcal Method: EPA 150.1
pH 7.5 su

pnalysis Desc: Chiaride by EPA325.2 Analyticat Method: EPA325.2
w)
Chlorire 4500 mg/L 50

Analysis Desc: Sulfate by 375.4 W) Analytical Method: EPA 754
Sulfata 1300 mg/t. 100

Analysis Desc: Alkalinity, EPA 310.2 (W) Analylicai Method: EPA 310.2
Alkalinity 450 mgiL 50
Alkalinity-Bicarbonate 490 mg/L 10

Analysis Desc: SAR by Calculation Analytical Method: Cale.

[REF}

Sodium Absomtion Ratio

(SAR)

Residual Sodium Carbonate®

Preparation Method: EPA 3010

Analytical Method: CPA 6020

Anatysis Desc: EPA 8020 Boron by
ICPMS (W)

Report ID: 616891 - 227122
10/9/2006

FDOH# EBG546
CERTIFICATE OF ANALYSIS

This report shall not he reproduced, excapt in fu,

without 1he written corsent of Juptot Ervironmantal Lobaraiaries, inc.

09122106

10/03/06

09/29/06

09123176

019/26/06

09122108

09/27/06

05/28/06

09/27/06
10/06/06

10:05/06

10/09/08

J4

7723140

16887-00-6

14608-79-8

Paga 5of 11




Juprtnr Frmpensmoetal L aboratonas, Inn
l te r 150 8. O Pixia Highway
u p ' Supier, Tl 33458
Fvitanmental Lahorstaries, ine Prnne, (56115760030
Fax {FENEHTHATIR

ANALYTICAL RESULTS

LOGH R15891
Projact ID: Lnst Trea Corcertrale

1.abiD: 616881001 Ds' s Bacodvart 972212006 Matrix Aquen.s Liguid

Sample 1D RO Concentrate Date Colleclad: #1022 2006

Parameters Results  Urits Rexport Limit R1n]] DF Mrepared Analyrad CAS

Boron L omn/l. 00060 norta 1 Q02506 4 09727108 "€ 7440-42-0

Analysis Desg: EPA 200.8 Metals (W) Analylical Method: [FPA 200.8 {Totaly

Manganese U mgil 0007 00000ES 10002606 25 D92GI0R 7439-86-5
Magnasium 100 mgl. 01.000R2 000041 1 DD2R/0A 0925006 I 7439-95-4
Potasshum 19 mg/L 0.006R 00034 1092506 25 09/25/08 7440-00-7
Calelum 41 mgll. 0.048 nnr4 1 09/25/06 Na/25106 7440-70-2
Iron n.029 mg/l 0.020 no10 1 pa2n06 7S QW2B06 I 7439-89-6
Sogium 440 ma'l noTn 0.00AA 1002706 7S 0012T/06 7440-23-5

)

o]
Sl

i

3 |

e B 8 =

Raport |D: 616891 - 227122 Page 3 of 11
10/5/72006
FDOH# EBG546

CERTIFICATE OF ANALYSIS

Tmis report shall not be repioduced, excapt in full.
without the watten consent of Jupter Envirornmantal Labaratorias, Inc..

= = B

=3




< Jupiter

Frviranmental Labnratoties, Ine.

LOGH 16891
Project iD: L.ost Trae Concertra‘e

ANALYTICAL RESULTS

Lipdar Fryisanmeral Laboratonns, ine
‘R0 5. Old Dixie Highway
Jup..oe, FlL 33468

™ sna (56116750020
Fax: [561)575-1 1R

Lab D! 64GR31002

RO Parmeate

By w9 Eed

Sample 1D

Date Roppived  9/22/20006

Date Collncter W22/2008

Matrix:

Aaqueows Liquid

Paramnters

Results

als Report Limil MDL DF Prapared By

Analyred

=

Analysis Desc: Conductivity by EPA
120 1 {Fisld] ()

Conductivity

A

{

Analysis Dese: Hardness by E#A 130.1
[REF] (W)

Hardness as CaCO3

Analysis Desc: TOS by EPA 160.1 [REF)
W)

i
g

Tota! Dissolved Sotids
Anglysis Desc: Nitrata by EPAS353.1 (W)
Nitrate

Analysis Desc: Phosphorus by EPA
365.1 [REF} (W)

Ptiosphorus

B eER

Analysis Desc; pH by EPA 150.1 (Field)
pH

Aanalysis Desc: Chloride by EPA325.2
w)

Chiloride

Analyslia Dese: Sulfate by 375.4 (W)
Sulfata

Aralysls Desc: Alkalinity, EPA 310.2 (W)

Alkalinity
Alkalinity-Bicarbonate

=3

Analysis Dasc: SAR by Calculation
[REF]

Sodium Absomtion Ratio

(SAR)

Residual Sodium Carbonate®

Analysis Desc: EPA 6020 Boron by
ICP/MS (W)

Report 1D: 6165™ - 227122
10/2/2008

Analytical Method: EPA 1201

380 umhos/c

m

Analytical Mathnd: EPA 130.1

U mgfl. 30
Analytical Method: EPA 160.1

160 mg/L 10

Anatytical Meinod: EPA 353.1
U magil 0.10

Analytical Method: £EPA 365.1

Umrgl .10
Analytical Method: EPA 150 1
5.9 su

Analytical Malhod: £PA 3252

79 mg/L 50
Analylical Method: EPA 375.4

13 mgll 1.0
Analylizal Melhod: EPA 310.2

17 mgiL 5.0
35 mg/L 10

Analytica! Method: Cate.

Preparation Method: EPA 3010
Analytical Method: EPA 6020

FDOH# E86546
CERTIFICATE OF ANALYSIS

This repart shalt not bo reproduced, axcopt infull,
without tha writton cansent of Jupiter Environmantal Laboratoros, Inc..

0922106

10/C3/06

09/29/06

09/23/06

N926/06

0%/22/08

0927/06

09/28/06

09/27/06
10/06/08

10/09/06

10/09/06

7723-14-0

16887-00-5

14808-79-8

Page 7 of 11




Env ronmentat Lahoratories, Ine

LOGH £168R91

Project ID: Lost Trae Conrentrate

ANALYTICAL RESULTS

Jupitest Ere wanmeral Laboratories. Nt
150 6. Old Dy Highaay
Mpitar, FL 33468

Prona: (561)A75-003)
Fov (GH1RT5-11°0

616891002
RO Permeate

Lah ID.
Sample |D:

Datn Receved: 92212000

Data Call ctard,  022/2006

Matrix:

Aqueous Liquid

Paremelers Rasulls

Linits

Rexpart Linvit MDL DF Prapared

Analyzed CAS

Boron
Analysls Desc: EPA 200.8 Melals (W)

Manganese
Magnesium
Potassium
Calcium
Iron
Sodium

Raport ID: R16891 - 227122
10/9/2008

U mg/l.

U mglL
21 mall.
0.33 mglL
1.4 mgil
1) mgiL
8.7 my/l.

0.0050 0.0014 1 09/25:006

Analyticar Method: DA 2008 (Tatal}

600017 0.070085
0 00082 000041
0 0068 n.On34
0.048 0.024
0.020 0.010
0.0070 0.N036

1 092508
1 0012506
1 09/25/06
1 00/25/08
1 09125108
1 09/27/06

FDOH# EBE546
CERTIFICATE OF ANALYSIS

Tnis rapon shall not be regroduced, oxcopl in full,
without tho wiittar: consont of Jupiter £ aviranmertat Laboralories, inc..

0927106 T7440-42-8

7439-86-5
7436-95-4
7440-09-7
7440-T0-2
7439-89-6
7440-23-5

08/25/06
00125/06
09/25/08
09/25/08
09/25/06
09/27/08

Page Bof 11




]
2
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" Jupiter

tvireamental Laharatenies, Tne.

LOGH 616891
f roject I0: Lost Trea Concentrate

ANALYTICAL RESULTS

Jupiter Ervirnemnntal | ahomtarins, 10T
160 5. Ol Divia Highwny

Jupiter, FL 33458

Phora- (561 )575-0030

Tax 1561)5754118

Lab ID:
Sampla 1D

616891003
RO Tank

9/2220NA
0122/2006

Date Ranaived:

Date Coltectan:

! Aatrix: Aqneotis Liquid

Paramaters

Rasults

Linils Raport Limik NMDL DF Praparad

By

——

Analyzad By Qual CAS

Analysis Desc: Conductvity by CPA
120.1 {Flaid] (W)

Canducthvity

Analysls Des x: Hardness ty EPA 1301
[REF] (W} ‘
Hardness as CaC03

Analysis Dasc: [DS by EPA 160.1 [REF]
W)

Totat Distolved Solids
Ana'ysis Desc: M'trate by EPA 353.1 {W)

Nitrate

Analysis Desc: Phospharus by EPA
365.1 [REF} (W)

Phosphorus

Analysis Desc. pH by EPA 150.1 (Field}
pH

Analysis Dasc: Chioride by EPA325.2
)

Chiorida

Analysls Dese: Sulfate by 375.4 (W)
Surate

Analysia Desc: Alkalinity, EPA 3102 (W)

Alkalinity
Alkalinity-Bicarbonale

Analyais Desc: SARTyY Cairulation
[REF]

Sodium Abscrption Ratio

(SAR)

Rasidual Sodium Carbonate®

Analysts Desc: EPA /020 Baron by
ICPIMS (W)

Report :D: 616801 - 227122
10/9/2006

Anafytical Methord: TPA 1201

400 umhosit

T

Analyticat Method: EPA 1301

12 mgilL 30

Anatytical Method. CPA 1601

190 mg/L. 1.0
Anatytical Method: EPA 353
U mgil 0.10

Ar i 1zathod: EPA 365 1

U maik n1n
Analylical Method: £PA 150.1
7.1 su

Analytical Method: EPA325.2

92 mgl/L 5.0
Analytical Mathod. EPAT54
23 mglL 10
Anc tylical Mathod: EPA310.2

5.3 myiL 50
18 mg/k 10

Analviical Method: Cale.

Preparation Method: EPA 3010
Analytical Method: EPA 6020

FDOH# EB6546
CERTIFICATE OF ANALYSIS

This rapntt shali not ba reproducod, oxcapt in full,
withaut tho wiiten censent of Jupitof Environmental Laboratories, Inc..

U

09/2206

10/0303

09/29/06

09/23/08

09/26/08 7723-14-0

09/22/08

09/27108 16887-00-6

00/28/08 Ja 14608.79-8

09/27/08 Ja
10106/06

10/09/06

10/09/06

Paga9of 11
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. Supor Enaronmental Lahoratones, Ing.
o u l te r 150 S, Ol Divds Highway
Jimter, L 33458
Environmental Lakorataties, ine. Phona: (5611575-0030
Fax: (A61)5754118
ANALYTICAL RESULTS
LOGH 616891
Projact (D Lost Trea Concontrale
Lab iD: 616891003 Mate Reonived, 912212000 Matrix: Anueaus tiuid
Sample ID: RO Tank PData Collocter:  9122/2608
Paramaters Results  Unils Report Limil n Dr rrepared By Anclyred By Qual CAS
Boron U mgfl 000N 02014 1 0025106 2S 09/27/08 s T7440-42-8
Analysis Dese: EPA 200.0 Matals {¥) Analylical Metho! EDA 200.8 (Total)
Manganese U mgll. 0.00n17 (1.700085 yansme 25 0828106 ZS 7439-96-5
Magnesium 3.1 mgll n.00082 0.030M1 1 Qo256 25 0912506 78 74739-95.-4
Potassium 0.40 mg/l. 1 nORN 0.003% t noresiG 7S 02506 28 7440-09-7
Calcium 2.5 mg/l. nn4a n.024 1 Q02506 zs Q0425108 ) 7440-70-2
Iron 0 0148 mg/l. n.n20 n.0ro 1 ow2506 28 OZ508 25 7432-8% 6
Sedium 10 mqgfL n.onvoe 0.0075 1 0927106 A 09/27/08 25 7440-23-5
Report 1D £18891 - 227122 Paga 10of 11
101920 "
FDOH# EB6546

CERTIFICATE OF ANALYSIS

This raport shall rot ba repreduced, excapt in full,
without the written consart nf Jupiter Esvironmenial .abcratorios, InG..
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. Jupitar Enviranmental Lahoratorios, Ine.

o u |le r 160 S O1d Dixia Highway
Jupitor, FL 33458

Enviranmental Lahoratories, Inc. Phono: (S611576-0030

Fax: {F61)575A118

B=a

ANALYTICAL RESULTS QUALIFIERS

LOGH 616891
Project ID: Lost Tree Concentrate

PARAMETER QUALIFIERS

J4 MS/MSD recovery exceadad cnntrol imits die lo ¢ Arv interfarnnca. LCSALCSD recovery was within acceptable range.

PROJECT COMMENTS

A1G891 "" Flag indicatas tha! the reporlad valua Is batween the laboratary methor detertion limit and the practical
quantitation limit.

SUBCONTRACTOR NELAC CERTIFICATION

616881 ESC = EB7487

£ &8

”
o
d

b

=

Report 1D: 616891 - 227122 Page 11 of 11
10/8/2006

FDOHW# EBB546
CERTIFICATE OF ANALYSIS

Ths roport shall not be raproduced, except in full
withou! the written consedat of ‘upter Environmental Laboratonias, inc..
- Ac2ay
%l e

N
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Witt
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APPENDIX H

MONITOR WELLS WATER QUALITY




Lupntor Eearphmantit Labarataoes, Ine

J r, le '. 1525 O Dixin hghway
U l_} ' Jipitar FL 33458
S s tallaboe e se Phona 1HR1575-0030
fax ‘56135754118

aww jupilariabs.com

clorisersices@iupteriabs. nom

ciba ML
ardt M. Wilt & Assnciales,
Forast Hill Bouiavard =
Wast Patm Beach, FL 33406

RE: LOG# A15890
Project ID: .ot Tree Quararly MWs
cocs# 16390

4]

22

Dear Gerhardt Witt:

t=h

Encioset ara tha anatytical results Iar sample(s) recevad by tha \aboratory on Friday. Seplermber 7. v - noriad harein
conforte to tha most currant NELAC standards, where applicabla, unless indicatad by *in tha bo .

The enclosed Chan of Custody is a componant of this packags and should be retained with the | T P e Marein.

]
7i

Results for all solid matrices ara reparted in dry weighl unlass otherwise noted. Results for all 1.
received in tha laboratory unless othervwise notad,

Szmples ara disposed 3f after 30 days of thair receip! by tha |3boratory unless archiving is regue - : Loy
maintains the right to charga starage fees for archived samples.

&=

Cartain analyses ara subcontracted to outsida NELAC canified laboratones, pleass see the Footnotes . . wkis raport for
NELAC certification numbsrs of laboralories used.

A Statement of Qualifiers ‘s availabla upon requast.

Pt

i

if you hava any questions concerning this “epon. pleasa feel frea 1 contact me.

Sincarely,

i

Poonam Kalkat for
Kacia Baldwin
kbaldwin@jupitadabs.com

=N

Enclosures

Report ID: 816890 - 227913 Page 10! 6
10/11/2006
FDOH# E86546

CERTIFICATE OF ANALYSIS

This report shat not ue reproduced, except in full,
aithout the wiitten consent of J ipter Enviconmanta! Laboralofiss, inc..

AAETa,
o A2,
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2 LLpiter Environmenta! Laborgtones, ne.
‘ u 0 l te r 130 8. Old Bixig Highway
p Jupitar, Fl. 33458

Ernraamental Liborstor e me Phona’ (56115750030
Fax: {561)575-4118

SAMPLE ANALYTE CCUNT

LOGH 616890
Project i Lost Trea Quartardy M/'s

Analytas
Lab ID Sample 1D tAsthor] Reported

616330001 MWB-01 DEW 30 10:03/83 1
E0&1RG 1
ZPA 1601
EPA 3401
EPAITEN
£PA 9000
616390002 DEP SOF 10103733
ZPAD0-C2
ZFA 1501
EPA 1001
cPA 3401
ERA3T6A

Report |D: 616890 - 227913 Page 2016
10/11/2008

FDOH# EBGS46
CERTIFICATE OF ANALYSIS

This report shall not ba reproducad, axcept in full,
without the writlan consent of Jupiter Environmantal Lahoratories, Inc..




L i rmental Lahoraturas, Inc.
’ u l le r 155G O Dixio Highway
. aupiet, FL 33458
iy s wmental Laborato es, S ohona: GETIETS-H030

Fay: H51)575-4118

SAMPLE SUMMARY

[Relet 516590
Project D0 Lost Traa Quarterly MW'S

T ___,___—-—_________...—————______-—-—

Lab D sampla ID Liatn e Collected oate Receive
I

:
———————————— - —
~n

616897001 MWE-01 s PRI 02205 1140 5/22/2008 1820
§16890002 LAWC-01 Ay 3y 2212003 13:04 22/2006 16:20

Report 1D: 816890 - 227913
10/11/2008
FDOHi# EB6546

CERTIFICATE OF ANALYS!S

This raport shalt not ba reproduced. axcopt in il
without *he writtan consont of Jupitar Environmental Laboratories, IS
ey
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) 4 Jpiter i e ol b raturing, nc
K u Iler sry 3 LA Dine Hlghwiay

sopter 7123468

. fry eertel Laberstan s o oo 04 FEASEY

ANALYTICAL RESULTS

LOGH 616830
Project ID: Lost Tre® Quariory MW's

Lap ID: 616630001 Cate Recaivad, 922:2006 tAatrix: ~guanus Ligad
Sample 10: Mw2-01 nata Collectad: 3722-2006 11:40

Parametafs Results  Jnits Repor Lami 1AL OF Mepared  SY Analyzed gy Qual

Analysis Desc: TDS by EPA 160.1 [REF] analyticat Method: EPA 150.1
)
Tolal Dissolved Sofids 280 mg'L 10 12/29/06

_Analysis Desc: 5105S Alpha by EPA Analylical Method: EPA 900.U
| 900.0 (REF)

" Gross Alpha 2.3+0-2 8 pCIL 19 +0/05/08
j'A'r'iéiysis Dasc: pH by CPA 1501 (Fleld) Analytical Matnod: EPA 150.1
pH 8.7 su 18122108

Analysls Desc. Fluorida by EPA 340.1 Analytical Method: EPF 3401

W)

Fluotide 0.50 mgil 0,10 09/28/06 ; 4GAL4-48-B
" pdalysis Desc: Un-tonized Ammonia by Analytical Method: REP SOP 10/03/83

Calculaton

Un-lonized Ammonia 0.00029 mgfL 10/09/06 7664-41-TUN
* Analysis Dasc: hydrogen Sutfide hy Analytical Method: EPA 3761
|EPA 3761 [REFJ(W)

Hydrogen Sutfide 2.0010 mgit 0.0010 2325106

Report ID: 616880 - 227913 Page4of 6
10/11/2000
FDON# E86546
CERTIFICATE OF ANALYSIS

This rapon shall net be reproduced, axcept in full,
without tha written consant of Jupiter Environmentat Laboratarias, inc..
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Fen, roaental L b

0GR 316800

Sy et Traz fnarety MIW'S

ANALYTICAL RESULTS

Lottt £

Amtal Lakordinn g5 at.

R O Done Dghway
Jansor, L 33458

I AL

Pk

LERTBTE-NNRED

LRVETAATH

616890002

Sample 1D MWC-01

Dala Dacenedn 52A200G

Data Collect2d:

Hatrix:

Anueous Liguid

Patametzre fesults

Uri's 2eport Limut ATH IF Prapared

EN

Aratyzzd

Analysis Desc: TDS by EPA 100, +EREF]
(W)

Tota Dissolvad Soligs
* Anatyris Desc: pH by EFA 150.1 (Ficla
pH

Aralysis Desc! Fluonde by EPA 3401
W)

Fluoride

Analysis Dasc: Un-lonized Ammonia by
Calculation

Un-ionized Ammoni3

Anal7eis Desc: Hydrogen Sulfida by
EPA 376.1 [REFIW)

Hydrogen Suifida

Kralysls Desc: Gross Alpha by EPA 00-
02 [REF}

Gross Alpha

Report 1D: 616830 - 22791 3
10/11/2006

saC) gl

395 m3l

0.0010 mgL

12 &+%.4 pGiL

Analytical Method: £PA 150.1

10

Anatytical Method: EPA 150.1

Anatytical Mathod: EPA 3401
910

Aralytical Mathod: DEP S0P 10'03°83

0.0058 myl

Analytical Mathod: EPA 376.1

0.0010

Analytical Maihod: EPA 00-D2

0.50

FDOH# E86548
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except In full,

without the wrilen consent of Jupter Environinantal Laboratories, in-..

09:29/06

29/22/06

09/26/06

<0'08/08

025068

10/09/06

J4

13981488

7564-41-TUN
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516820

Project 1D Lost Tree Quartary MW's

pntar T ipenmas

TE0 R DI Dg lighwoy

Jupiter

Eeniinental Baboaaty e, e

ANALYTICAL RESULTS QUALIFIERS

. r!‘ Lot mfis
~ - . -

al Lanhoratories lnc.

Jupiter, FL, 33458

fhana 561)575-0030
Fax 15ENETH-4118

PARAMETER QUALIFIERS

14 MS/MED recavary axceedsd oondmol innta Jun to matyon:

SUBCONTRACTOR NELAC CERTIFICATICN

616300

616820

618890

Raport !D: 616880 - 227913

1011112006

FDOH# E86546
CERTIFICATE OF ANALYSIS

This report shali not be reproduced. excepl in full,
without the writan cansent of Jupitar Enviranmantal Laboratades, Ioc..

CLCRILCSD recoeary was within acceptatle range.
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anpiter o aronmantal 1 aboratones. e

4 (E 0 5. Oid Divna Highwa
o 150 5. 3
- lupl‘. l e

Japtar, FL 3 1450

Frw o wental | sboaatin e, e Phane: (5613750030

Fax. (55||57.‘\~411ﬂ
e JUpiGT Ans Com
Cnntsenvicas lupterabs fom

Octaber 11, 2006

Gerhardt B Wit

Gerhardt M. Witt & Assaciat?s.
1495 Forast Hill Boulavard #F
Waost Palm Beach, FL 33406

RE: L.OGH 610888
Projact 1D: Lnst Tree Quarierly S\Ws
coc# 166£38

Dear Garhardl Witt:

Enclosed are the anatytical rasults for sampia(s) recaived by the laboratory on friday, Seplamber 22, 2006. Results reported harein
conform to tha most cuttent NELAC standards, where appticable, unless indicated by * in the body of the report,

The anclosad Chain of Custorly is a camponant of this package and should | a retainod with the packaga and incorporated therein.

wasulls for all solid matrices are reportad in dry weight unlass otherwise notad. Pesults for 21l liquid matrices are raporied as
receivad in tha laboratory unless otherwise notad.

Samples are dispused of alter 30 days of their raceipt by tha laboratory urbass archiving is requested in writing. Tha laboratory
malintains the right fo charga storage fees for archived samples

Cerain analyses a@ subcentractod 10 outside NELAC ceruifien \aboralotias, plzase £ae ha Fontnates section of this report for
NELAG cerlification numbers of latomatories used.

A Statement of Qualifiers i availabla uporn request.

If you have any questions conceming this raport, please feel frea to contact ma.

Sincerely,

Poonam Kalkat for
Kacia Baldwin
kbatawin@jupitariabs.com

Enclosuras

Report 1D: 616888 - 227906 Pagatof6
1011112006

FDOH# EB6546
CERTIFICATE OF A’IALYSIS

This tepont shall not pe rensoducad, excapt in full,
without the writlen consent of Jupiter Enviranmental Laboralories, Inc..
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LOGE 415888
Projact 1D: tost Tree Ouartery SW's

SAMPLE ANALYTE COUNT

lupiter Envitar mprital Laborataries., ing.
150 § Dla bivia Highway
Jupiter, FL 33458

Phane: (561)575-0020
Fax. (561)577 4118

Lab D Sample ID

tethod

Analytes
Reported

6168388001 Surface Walar 1

616888002 Surface Water 2

Report ID: 616688 - 227906
10/11/2006

DEP SOF 1003783
FRA 00-N2
EPA 3401
DEP SOP 10,0383
£PA 00-02
CPA 3401

FDOH# E8A546
CERTIFICATE OF ANALYSIS

Thig raport shail not ba reproduced, except in full,
without the written consent of Juplter Environmantal Laboralories, Inc..
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.unter Fnvirmnmental Laboratorias. Inc

u I i'ﬁl !‘ 160 8. OId Dixie Highway

. p ~ Jugitar, T4 33458
Enviroamental Laiomatanies, inc Phars- (56137 5-0036
Fax' (561)575-4118

52

SAMPLE SUMMARY

LOGH 616888
Projact ID: L.ost Trea Quartarly SW's

i B 23

@ Lab D Samplg 1D AT P Date Criacted Date Recaived
i 616888001 Surface Watar 1 Aqueous Linuid ®22/2006 13.49 9/22/2006 18:20
616648002 Surface Walar 2 Aqueons Ligud Bw22i2008 13:25 /222006 16:20

it

Report 1D: 616888 - 227306 Pagedof 6
10/11/2006

FDOH# £E86546
CERTIFICATE OF ANALYSIS

This rzport shall not ba reproduced. except i futl,
without tha wrilien consent of Juphsr Environmantal Labarator s, Inc.,
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Seaermamegital Laboratones, ine,

LOG# 6168R8
Project ID: Lost Tree Quarterly SW's

ANALYTICAL RESULTS

wpiter [ rarnnmaontal Laboratonas oo
00 S Ot Diyie Fughway
dupetpe TL 23458

Dhins HE1ATS-0080
Fax (SA1ET5-411A

Lab ID:
Sampie ID;

616883001
Surfaco Water 1

Data Raceived: 302/2006

Nato Collacinsd: 9222606

1Aatrix:

Aguaous Linuid

Paramalars Resuils

Units Report Limit MDY DF Prepared By

Analyzod

Analysis Desc: Flucride by EPA 340.1
(W)

Fluorida
Anatysis Desc: Un-lonized Ammaonia by
Cailcutation

Un-lonizad Ammonia

Analysls Des ' Gross Alpha by EPA 00-
02 [REF]
Gross Alpt._,

Report 1D: 616888 - 227906
10/1112008

4.0 mglL

14440 4 pCid,

Analytical Method: ERPA 340.1

0.50

Ana'ylical Method: DEP S0P 10/03/83

0.027 mg/L

Analytical Method: EPA 00-02

0.50

FDOH# EB6546
CERTIFICATE OF ANALYSIS

This rey.. - shati not be roproduced, except in full, )
without the written Lansent of Jupiter Envircnmentai Labaratories, inc..

09/26/G6 1£984-48-8

7654-41-7UN

10/09/06

10/03/06

Page 4 of 6
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Coammental Liboratonies, i,

ANALYTICAL RESULTS

LOG# 516888
Projact 1D Lost Tra- ¢ luarterly SW's

Jupkar Fnvironmental Laboratories, Inc.
1509 Q4 Dixio Highway
Jupitar, FL 33458

Phone: (561)575-0030
Fan. (561)575-4118

LabID: 616588002 Date Receivad: 0/22/2008

Sampie ID: Surface Water 2 Nate Collected: £/22/2006

Matrix: Arueous Liquid

Parameters Rasults  Units frepor Limit MBL DF Prepared

By

Analyzed

‘Analysis Cesc: Fluonds by EFPA 340.1 Analytical Method: EFA 30,1
W)
Fluorlde 2.1 mg/l 0.50

"

‘Aralysis Desc: Un-lonizad Ammenia by Analytical Mathod: DEP SOP 10/03°23

Caloulation
Un-lonized Ammonia 0.076 mg/L

Analysis Desc: Gross Alpha uy EPA 00- Analytical Method: EPA 00-02
02 {REF]
Gross Alpha 2.7+-0.6 pCill. 040

Raporl [D: 616888 - 227908
10/11/2006
FDOH# E86546
CERTIFICATE OF ANALYSIS

This rope:t shiil not ba rapreduced, except in full,

witheut tha weittan ronsent of Juprer Cnvironmantal Laborateries. Inc..

-

A%26/06

10/09/06

10/09/08

16984.48-8

7664-41-7TUN




Suphtod T nvironmental Laboratories. (NS,

<3 ;
i1 - l u | l e r 150 §. Ol Dixle Highway
Jupiter. FL 23458

rgvrerdal Lahoratotios, i, Phore: (561)575-0030
Eax: (551)575-4118

ANALYTICAL RESULTS QUALIFIERS

LOGH 616888
Project iD: Last Trea Quarterly SW's

FARAMETER QU ALIFIERS

J4 MS/MSD recavery axceeded control mits dua tn matrix interfarance. LS 1.GSD recovery was within accaptable ranga.

ﬁ SUBCONTRACTOR NELAC CERTIFICATION

16888 KNL = EB4025

7
il
i
g
B
2

3
B

Raporl ID: 616826 - 227906 Page 6 0f 6
10441/2006
FOOHY ERG546

CERTIFICATE OF ANALYSIS

This report shail not be raproduced, axcept In fult,
withnut the writtan consant of Junilar Environmontal Lnboratonas, Inc..
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