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Construction and
Testing Summary Report

ARCADIS

Class | Injection Well System,
-, Golden Gate WWTF

Summary

This document provides the construction and testing results of the Class | injection well
(IW1) and associated Floridan-aquifer, dual-zone deep monitor well (MW 1) at the
Golden Gate Wastewater Treatment Facility (WWTF) in Collier County, Florida. A site
location map and a site layout map showing the location of the injection well system
are presented as Figure 1 and 2, respectively.

Secondarily-treated domestic wastewater effluent from the Golden Gate WWTF and
potable water treatment by-product (reject/brine) will be disposed by deep well (Class 1)
injection as the primary disposal method. The injection well system has been designed
and constructed to accept a volume of approximately 5.03 million gallons per day

(mgd).

MW 1 was constructed to monitor for potential upward migration of fluids injected into
IW1. The upper monitor zone (from 1,078 feet to 1,128 feet below pad level [bpl]) was
installed at the lowermost regional Underground Source of Drinking Water (USDW),
the interface defined by the depth at which the total dissolved solids (TDS)
concentration of the formation water exceeds 10,000 milligrams per liter (mg/L). At the
project site this interface is located at 1,110 feet bpl. The lower monitor zone (from
1,498 feet to 1,550 feet bpl) was installed in a sufficiently transmissive interval below
the USDW. The MW1 construction detail (with geologic and hydrogeologic columns) is
presented as Figure 3.

IW1 was constructed as a “tube and packer” well, with an 18-inch outside diameter
(O.D.), 0.500-inch wall thickness, seamless-steel final casing installed to a depth of
2,468 feet bpl, and a 11.97-inch inside diameter (1.D.), 0.66-inch wall thickness,
Fiberglass Reinforcement Plastic (FRP) injection tubing installed to 2,448 feet. The
total pilot-hole depth of IW1 was 3,200 feet bpl, and the total completed depth (18-inch
diameter) is 3,010 feet bpl. The construction detail for IW1 (with geologic and
hydrogeologic columns) is presented as Figure 4. Construction and testing of the
wells were performed in accordance with Chapter 62-528, Florida Administrative Code
(FAC), and the provisions of Florida Department of Environmental Protection (FDEP)
Construction Permit No. 263889-001-UC/11. A copy of the construction permit is
provided in Appendix A.

Youngquist Brothers; Inc. (Contractor) began construction of MW1 in December 2007
and completed construction in March 2008. The Contractor then mobilized to the IW1
location. Construction of IW1 began in March 2008. The construction and testing of

[} ) g015 - golden gate injection itted (final) reports\fi & testing gate const & testing report docx 1
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.Testmg Summary Report, o

ARCADIS .
' "Classl Injectlon Well System '
Golden Gate: WWTF " .

both IW1 and MW1 were completed in September 2008. A summary of the
constructlon and testing actlwtles is presented as Table 1.

Findings '

The results: of the constructlon and testlng ‘of: MW1 and lW1 led to the followmg 7
conclusrons o : _ e S O S

o The base of the Iowermost USDW |s Iocated at a depth of approxnmately 1 110 :
o 'feet bpl L , o '

-

LK Varlous degrees of. conf nement are present between 1, 545 feet and-2, 470 -
' _feet pr The pnmary conf nlng umts above' the lnjectlon zone (that provrde the -
‘greatest degree of conf nement) occur between 1 590 feet and’ 2, 290 feet bpl.

" “Results from. core samples taken from the | prlmary confir ining units mdrcate
' median horlzontal and vertical hydraulic. conductlvmes of approxrmately
6. 6x1045 and 1 7x106 centlmeters per seoond (cm/sec), respectlvely

: ‘-Hydraullc conductlvrftles determined from seven packer tests located wrthln the

- conf' ining units indicate slightly hlgher permeablllty’s wrth a medlan horlzontal -

: conductlvrty of 7 95x1 0'5 cm/sec However non-equnllbrrum data were '

' obtalned from the packer tests and the Iarge volumeof test water within the
packer test assembly means reliable analysis is-difficult. Hydraullc :
'conductrvntles are therefore I|kely to be one order-of magnltude less;i.e.’

' _comparable to the core results.

e The specnf ic |nject|vrty of the lnjectlon zoné penetrated by the open’ hole (from
2,470 feet to 3, 010 feet. bpl) is. 263 -gallons per day per pounds per square inch
pressure (gpdlpsl) with an. approxnmate transmnssrvrty estlmated to be at Ieast
1 ,900- feet squared per day (ftzld) :

e The mjectlon zone IS suff crently transmrssrve to accept combmed efﬂuent at
the antrcrpated buuldout volume of 5 mgd. : -

Data COllection Methods and, Résults

Durmg ‘well constructlon data were collected and mterpreted to determlne the. geologlc'
and hydrogeologlc characterlstlcs of the strata mtercepted by thehborehole These '
data were used to determme the optlmal subsurface design of MW1 and IW1. Data7
also were: collected to ensure both wells were bemg constructed if accordanoe wrth the -
'-techmcal specrf cations and that regulatory requrrements were met.. Data-collectlon
methods and'results are descnbed below Daily constructlon and testmg actrvntles

K j oW , .' -.9015-goldeng’atelnjadbn'_ _»'_v‘v(ﬁrial)- ' &taﬁmg .bv gate const & tesling reportdocx ¢ e, L R 2 .
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were recorded in daily logs and compiled by onsite field personnel during the majority
of the construction period. As required by the construction permit, weekly construction
progress reports were prepared (by ARCADIS) and submitted to FDEP and Technical
Advisory Committee (TAC) members. A summary of the events described in the
construction progress reports is provided in Table 1. Weekly construction reports.
submitted to FDEP and TAC members are included electronically in Appendix G.

Pilot-Hole Construction and Testing

Pilot holes were constructed when drilling MW1 and IW, and the data collected during
the drilling and testing of the piiot holes provided information that assisted with the final
design of the wells. Methods used to collect data during pilot-hole constructlon and
testing and the resuits obtained are described below.

Lithology and Penetration Rate

During pilot-hole drilling for both MW1 and IW1, cuttings were collected at 10-foot
depth intervals and described by an onsite (ARCADIS) geologlst in a lithologic
summary. lncluded with the llthologlc descnptnons are drullmg conditions such as
revolutions per minute (RPM) of the drill bit and the weight on the bit (WOB). A
penetration rate chart of IW1 was created during pilot-hole drilling using the digital data
obtained from the Electric Rig. More conventional geolographs were obtained from the
pilot hole during drilling of MW-1. The penetration rate charts provide the rate of
penetration through the formation during the duration of drilling. The iithologic
summaries (Geologic Log) for MW1 and IW1 and the penetration rate charts are
provided in Appendix B. A description of the major geologic and hydrogeologic units
encountered during pilot-hole drilling is described in this report under the section titled
“Geology and Hydrogeology”. The units also are shown in Figures 3 and 4.

Pilot Hole: Water Quality

Pilot-hole water quality sampling of the reverse-air discharge was initiated in MW1 at
578 feet bpl and in IW1 at 735 feet bpl. Sampling was performed at each drill rod
connection for both MW1 (40-foot intervals) and IW1 (45-foot intervals). The
lowermost sampling depth was performed in IW1 at 2,748 feet where there was
reasonable assurance that the “Boulder Zone” was penetrated (based on drilling
conditions). Each sample was field analyzed for chgloride, conductivity and
temperature. Pilot-hole water quality reflects a mixture of re-circulated drilling fluids
that consist of formation fluids from the open pilot hole and fresh water from the drilling-

AWl proj i 00.g015 - gokden gate injection itted (final) jon & testing gate const & esting report.docx 3
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"ﬂu1d storage tanks Th|s generally results in muted changes in pulot-hole water quallty ’
W|th depth The reverse-air discharge water—quallty summary for MW1 andW1is

‘ _presented as Table 2 Assocnated chlonde and’ conductuvnty plots for both MW1 and
IW1 are presented as Table 2A e :

~In general ‘the’ results from MW1 and w1 show an mcreasmg sallnlty trend between T
578 feet and:1 635 feet pr as measured by conductnvnty Between 1 635 feet and. -

' 1 680 feet bpl a sharp‘-lncrease in sallmty occurred (as seen in wa), and salmlty ,

_ ' v . o 1,800 feet pr Below 1 800 feet bpl sallnlty decreased and :
.then remalned relatlvely Iowe approx1mately 2 208 feet bpl. It should be noted that R '
four rock cores were. collected-in IW1 between 1,650 feet.and 2, 149 feet pr Dunng
the conng process fresh water was mlxed wrth clay-based dnlhng-ﬂund addltnves and
pumped into the well to suppress thegl artesnan head to below pad Ievel Below 2 149
feet. to 2, 568 feet pr an mcreasmg sallnlty trend is observed Sallmty remalned
'relatlvely stable between 2 568 feet and-2, 748 feet bpl L

Geophysrcal Logglng

‘ o 'Geophy5|cal logglng was performed |n the' pllot-hole lntervals of both MW1 and IW1
' " weIIs to correlate drill cuttings and core samples oollected durlng drllllng, to correlate

vertlcal offsets between IW- 1 and MW-1, and to obtain other specrﬁc geologlc and
hydrogeologlc data pertalnlng to the subsurface formatlons These data were used to
assist in the selection of the optlmum casnng settmg depths, determlne packer-testlng
intervals. and ldentlfy transmnssnve and confin ining mtervals Reamed- hole callper logs
“were performed prlor to casing mstallatnon to confirm appropnate casing settlng depths
and provnde data for use in calculatlng theoretlcal casmg-cementlng volumes

Summarles of the geophysucal Iogs performed |n MW1 and IWW1 are provnded as g

_ Table 3 and Table 4, respectlvely Coples of the geophyswal Iogs are mcluded in;
Volume I'of thls report Detalled mterpretatlons of the geophysrcal |ogs prewously
were provuded in the documents listed: below Electronlc coples of these logs also are
mcluded |n Appendlx G of thls report -

(. 2

vy
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' . Date Well & Depth Intervals
Docqment Title Submitted " Logged
Dual Zone Monitor Well (MW 1) Monitor . _1g
Zones Recommendation 01/31/08 MW1: 490 1,618 feet bpl
28-inch Diameter, Intermediate Casing 04114108 | IW1:940 — 1,635 feet bpl

Seat Recommendation

Request for Approval Final-Casing Setting ‘ . 4 _Aa
Depth of Proposed Injection Well W1 06/30/08 | IW1:1,635 - 3,006 feet bpl

Injection Test Request 8/28/08 IW1: 0 - 3,108 feet bpl

Core Collection

ys /I gv
Four rock cores were collected between 1,650 feet and 1—@_&fee__t bpl during pilot-hole
drilling. The rock-core intervals were selected by the onsite geologist based on
evaluation of the drill cutting samples. The rock cores were first described onsite and
then select sections of the rock cores were sent to Ardaman & Associates, Inc. -
Geotechnical Testing Laboratory for horizontal and vertical hydraulic conductivity
estimates. Core descriptions and core-analysis reports are included in Appendix B. A
summary of the results from the rock-core analyses is provided as Table 5.

The core analytical data (with packer-pumping test data) were utilized to assess the
potential degree and extent of confinement between the injection zone (at 2,470 feet
bpl) and the regional USDW (at 1,110 feet bpl). The rock-core analyses indicate that
the lowest hydraulic conductivity values were obtained between 2,140.7 feet and
2,141 3 feet bpl. As determined by core analyses, the median horizontal and vertical
hydraulic conductivities of the primary confining-interval (between 1,590 feet and 2,290
feet bpl) are 6.6x10° centimeters per second (cm/sec) and 1.7x10° cm/sec,
respectively.

Packer Testing

Four packer tests were conducted between 1,013 feet and 1,554 feet bpl in the pilot
hole of MW 1, and seven packer tests were conducted between 1,554 feet and 2,285
feet bp! in the pilot hole of IW1. These tests were performed to determine the water
quality and hydrologic properties of the test intervals. -Prior to conducting each packer
test, a straddle-packer assembly was installed to the selected interval. The one
exception was packer test no. 1.in MW1 where only a single packer was installed to

g:\aproj AWl proj .g015 - goiden gate injection itted {final) ion & testing O s gate const & testing report.docx 5
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1,512 feet bpl. Each interval then was pumped (developed) until the field-measured
water quality stabilized (conductivity, temperature and chloride concentrations). After
development, the water level was allowed to recover to the approximate static water
level.

Following the stabilization of the water level after development, the pumping portion of --
each packer test was conducted at a constant pumping rate. During testing, water

levels and field water quality were measured. In general, the pumping portion of each

test was considered complete when the water quality and water level had stabilized.

Just prior to terminating the pumping portion of each test, a final water sample was

collected for laboratory analysis, and a 2-gallon water sample was collected for

submittal to Florida State University Department of Geological Sciences. The recovery

portion of each test began when the pump was shut off. Water levels were measured

during the recovery portion of each test until the water level stabilized to approximately

the static level.

Water-evel drawdown (pumping portion data) and recovery data were used to
estimate the horizontal hydraulic conductivity and transmissivity of each test interval.
The horizontal hydraulic conductivity and transmissivity estimates assisted in
establishing the boundaries of the confining unit and i'njection zone. Final water
samples were analyzed in a state certified 1ab for chloride, TDS, specific conductance,
sulfate, total phosphorus and ammonia-nitrogen to verify the USDW boundary and to
establish the background water quality of each test interval. A summary of the water-
sample analytical results from packer testing is presented as Table 6. A summary of
the hydraulic conductivity estimates from packer testing is presented as Table 7.
Packer test water-quality summaries and charts are included in Appendix C.
Electronic transducer data are and laboratory reports for each test are included in
Appendix G. ‘ '

Well Construction and Testing

Data were collected during the construction and testing of both MW1 and IW1 to
ensure that both wells were being constructed in'accordance wuth the technical
spech catlons and-FAC regulatory requirements.

The well construction déta‘ils, including the type, diameter, and setting depth of each
casing (or tubing) string for MW1 and IW1 are presented as Figure 3 and Figure 4,
respectively. The casing mill certificates for MW1 and IW1, with FRP tubing-product
product sheets for both MW1 and IW1 are included in Appendix D. The data-collection

g J i .9015 - goiden gate injection itted (final) \ ion & testing reportix gate const & testing report.docx ' 6




. /SIX Surﬁcral Aqunfer pad monltor wells were mstalled near each of the four. corners of
S the remforced-steel dnllmg pads of MW 1 and lW1 to momtor for.spillage: tol -
o groundwater durlng constructlon Each of the wells was, constructed toa depth of

. constructlon !
- pad monltor wall PMW1 on August 1 2008 Approxlmately 50- 100 gallons of formation
' water from the MW1 lower monitor zone Ieaked outsrde of the containment. As
'dlscussed in Weekly Report 33, PMW1 was- developed until water-quallty parameters

' 'Tables 8 and 9 respectrvely

Construction'a'nd
' Testing-Summary Report

C'lass | lnjection Well'Syste‘r'h,
Golden Gate WWTF

methods used durmg the constructlon and testlng of both wells and the results

'obtauned are descnbed below

, S'urﬁc.ial-AquiferfPad Mo'nltOr'Wells

approxlmately 15, feet below land surface wrth 5 feet of 2 inch:diameter, Schedule 40

| olyvunyl chlorlde (PVC) casrng attached to 10 feet of 2 mch dlameter 0. 020 mch slot,
.threaded PVC screen Followrng st atlon of the, monltor wells samples were '

collected from each well and analyzed to establlsh background water quallty prlor to

The results of the momtor-well water sampllng were mcluded |n each Weekly
Constructuon Progress Report (Reports 1 through 40). ‘A summary of the pad ‘monitor

- well water: quallty data |nclud|ng plots of: conductivity and chlorlde concentratlons are

|ncluded in Appendrx E. Concentratlons remained stable throughout the duratlon of
catlng that no srgnrf cant spllls occurred The one’ exceptlon is noted in

were restored back to near background levels..

lnclination Surveys ‘

.Inclmatron surveys:were. performed by the Contractor on MW1 and IW1 at 90-foot '

intervals durmg pllot-hole dnllmg and reammg operatlons lnclmatlon surveys were-

.performed to ensure: that all casung could be. set to the requrred depths wnth suff cnent
: vannular space for proper cementlng The maxumum allowable inclination from vertlcal

atany- portlon of a hole was 1.0 degree The maxrmum allowable drfference between
any two successrve survey pomts was 0.5 degree : " - :
Dunng oonstructlon of MW1 and lW1 all mcllnatron surveys met the above cntena
The maximum devuatlon (0 8 degree) was observed in IW1, The maxnmum dlfference ;

between any two successnve survey points (0. 40 degree) also was observed ',n»lW1

g\aprojects Sjctsiw “.':.mfs-soumgmélnhdionlvl-r: {inal) reportsifinal constnucion & testing reporfigokdon gato const & testing repotdoc T . . A U 4
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Hydrostatic Pressure Tests

-The Contractor performed hydrostatlc pressure tests on the MW1 Iower monltor-zone .

FRP tublng, IW1 final casing (18-|nch O D )- and WA FRP |nject|on tublng (12 mch

L D ) Pressure tests were performed to demonstrate mechanlcal mtegnty

A [ VLY S S WD dmeme e e e

The. hydrostatuc pressure test for the Iower monltor-zone tubmg of MW1 ‘was performed

. ) using a: permanently-set mﬂatable packer ¢ Calrforma packer) attached to: the base of
. thetubing string. .The Cailifa nia packer included 2, plug at the ba e  Which was- il |

-+ intact after the tubmg strmg wa

'successfully pressunze the msnde of the tubmg

emented in place. Thls aIIowed the Contractor to -

' The hydrostatnc pressure test for the f nal casmg of IW1 was performed by mstallmg a

removable inflatable packer inside and| near the base of the casmg after it was
cemented in place 'The mﬂatable packer was then mﬂated WhICh allowed the
Contractor to successfully pressurlze the msnde of the fi nal casing. ' -

The hydrostatlc pressure test for the m;ectlon tublng (and the “YBI" posmve seal
packer) was performed by pressunzmg the annulus between the lnjectlon tublng and

“the final casing: The. exterior packer: mandrel attached to the base of the: ‘FRP
o _m;ectnon casnng, was set inside the interior packer mandrel, which i is attached to the

inside and near the base of the final casing,. creatmg a posutsve seal. This aIIowed the
Contractor to successfully pressure test the |nject|on tublng, packer seal and the final

- casing.

Each pressure test was consndered successful if the. pressure did not change more -
than 5% from its, onglnal pressure. After the complet:on of: each test, the pressure was
relleved and the volume of water dlscharged was measured e
The pressure changes durlng each pressure test for IW1 and MW1 (three tests in total)
were within the 5% aIIowabIe Ilmlt The hydrostatlc pressure-test results for the MW1 -
lower momtor-zone tubing, the. W1 injection casing-and‘IW1 InJectlon tubmg (and the
associated pressure-gauge callbratlon certifi cates) are included i in. Appendnx E.
Further dlscussmn of the. hydrostatlc pressure tests is, mcluded in the Technlcal

o Memorandum mcluded in Appendlx E. This Technlcal Memorandum also was
included in the Injectlon Test Request Ietter dated August 28 2008
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Cement-Top Temperature Logs

Temperature logs were performed after each casing cementing stage (where more
than 28 cubic feet was installed and where cement returns were not observed at
surface). The top of the cement for each stage was estimated from the results of each
temperature log (temperature increases indicate the heat released from curing '
cement). The top of cement also was physically tagged after each cementing stage
using steel work pipe inserted inside the annulus. The estimated depth of the top of
cement from the temperature log was compared to the physical tag depth (for each
stage) to ensure that the formation did not collapse and fall on top of the cement
(resulting in cement voids or un-cemented annular sections).

There was a good correlation between the tagged depth for the top of cement and the
estimated depth of the top of cement as inferred from the temperature log of each
cement stage for MW1 and IW1. “Cement top” temperature logs for both wells are
provided in Volume Il of this report, and electronic copies are included in Appendix G.
Summaries of the cement stages for MW1 and IW1 are presented as Tables 10 and
11, respectively. :

Video Surveys

Television surveys were conducted on the MW 1 lower monitor-zone FRP tubing, the
IW1 final casing and the IW1 FRP injection tubing of IW1. The television surveys were
performed to visually inspect the casing/tubing for any damage that may have occurred
during or after installation. Prior to performing the video surveys, water was pumped
out of the wells to remove suspended sediments and improve the picture clarity. The
video camera then was lowered inside the casing/tubing and the open holes. No
damage was observed during any of the surveys. The surveys were recorded onto
DVD and are provided in Volume il of this report.

Cement Bond Logging

In MW1 the lower monitor-zone tubing was cemented between the base of the upper
monitor zone and the top of the lower monitor zone (between 1,128 feet and 1,498 feet
bpl) to isolate the two intervals. A cement-bond log (CBL) with a variable-density log
(VDL) display was performed on the tubing before and after the Contractor cemented
the tubing in place. The amplitude of the signal is greatly reduced on the post-
cementing CBL in the interval from 1,128 feet to 1,494 feet bpl compared to the same -
interval on the pre-cementing CBL. The reduced signal amplitude indicates presence

g j Wi proj .g015 - goiden gate injection jtted (final) ) ion & testing gate const & testing report.docx 9




' callbrated to the free-pupe‘ |gnaI of the, u

ARCADIS

_Constructlon and .
k Testmg Summary Reportv L

B Class I Injection Well System '

¥ Golden Gate WWTF

of cement wuth Ilkely good bondlng of cement to casing. Addltlonally, the reduced
sngnal return on the. vanable—densuty log (VDL) dlsplay confiri rms the cement-to-casmg

. - bond and |nd|cates that there is good cement to formatlon bond it should be noted B
that FRP sectlons wnthln the open hole between approxnmately 1, 138 feet and 1 495

) 'feet pr had a sand |mpregnated rough coat surface to enhance the cement-to-tublng
; bond 0T U T e e s o T

"The Contractor mstalled and cemented |n place the IW1 18-|nch 0. l ﬁnal casnng loa
T depth of 2 472 feet bpl The uppermost 472 feet of the casmg was not cemented untnl
after the completlon of. the CBL (wnth VDL dlsplay) fo allow the Ioggmg tool to be
; mented portlon of the casmg In general .
the Iog |nd|cates Iower sngnal amplltude belo the:.uppermost 472 feet of un-cemented
casing whih indicites the presence of ‘cemy éveral intervals dlsplayed hlgher i
. sngnal amplltude than the: majonty of the cemented‘mterval (i.e, 1; 110- feet i 305 feet,
1,515 feet and 1, 916 feet bpt) However the VDL dlsplay |nd|cates the cement is - )
bonded to the casing and the formatlon within these mtervals Coples -of the cement |
'bond Iogs (CBLs) performed on the f nal tublng of MW1 and thé fi nal casmg of IW1 are

' provnded in Votume II of thls report and electromc coples are provnded in Appendtx G.

-.J

High“ Résoluﬁon Temperature Log §
A hrgh-resolutlon temperature Iog was conducted in IW1 to demonstrate mechanlcal
integrity. The temperature parameter. mS|de the |nject|on tubmg (and outer casmg) is a
functlon of a'combination ‘of factors, |nclud|ng the water temperature of the formatton, .
the number diameter and wall thickness of casmgs that penetrate the formatlon the .

density. and quallty of the cement slurry, used’ durlng casnng cementing : and the:

concentration of a- corrosnon mhnbntor that f |Is the annulus between m;ectlon casmg andlv o

* injection tubmg

The data collected from the hlgh-resolutlon temperature Iog |nd|cated that IW1 has
mechamcal mtegnty A copy.of thé h|gh resolut|on temperature Iog is provuded |n .
Volume IL-of this report and an electronlc copy is’ provuded in Appendlx G Further R
dlscussmn of the hlgh-resolutlon temperature log is included in the' Techmcal
Memorandum in Appendlx E

' rRad_ioa'cti"ve Tr’acer Su;véy (RTS)

A RTS was performed to determlne whether IW1 had external mechanlcal mtegnty

' (mcludmg the Integnty of the cement sheath and adjacent formatlon) The RTS Iogglng ,}_5 -~

. ! . X T N : - . £ !
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tool used for the survey consisted of three gamma-ray detectors: one near the top

(GRT), the middle (GRM) and bottom (GRB) of the tool. The RTS logging-tool ejector

port is located between the GRT and the GRM. For the RTS test, the tool was loaded

with 5.0 millicuries (mCi) of lodine 131. A magnetic casing-collar locator (CCL), '

‘attached to the base of the RTS logging tool, indicated that the base of the 18-inch

O.D. final casing was located at a depth of approximately 2,472 feetbpl. - : S

A RTS consists of background gamma-ray logging, dynamic monitoring, out-of-position
logging and final gamma-ray logging. During dynamic monitoring, potable water
pumped down the well forced the lodine 131 tracer material downward where it was
detected by the GRM and GRB (located below the ejector). The GRT can detect the
lodine 131 if the lodine 131 moves upward outside the injection casing (due to spaces
between the cement and casing or the cement and formation, or if fractures exist in the
formation near the well).

The primary purpose of the “out-of-position” logs and the final gamma-ray log was to
determine the extent (if any) of upward migration of lodine 131 through the formation or
through annuli adjacent to the well bore or casing. Because the recorded readings of

' all three detectors from each “out-'of-pos.ition" log and the final gamma-ray log
resembled the recorded readings of the background gamma-ray log, and because the
GRT did not record any elevated readings after ejection during either dynamic
monitoring tests, we conclude that the cement sheath around the injection casing is
intact and an adequate bond is present between the cement and the formation, as well
as between the casing and the cement. Further discussion of the RTS test is included
in the Technical Memorandum in Appendix E.

MW1 and IW1 Final Water Quality Results

Water quality samples were collected in the upper and lower monitor zones of MW1 on
February 27, 2008. Approximately 4 well volumes were purged in the upper zone and
10 volumes were purged in the lower zone prior to collecting the samples. The
samples were analyzed for parameters listed as Florida Primary and Secondary
Drinking Water Standards and “municipal minimum-criteria” parameters, and an
electronic copy of the analytical report for each zone is included in Appendix G.

A water quality sample was collected in IW1 on July 7, 2008. IW1 was developed by
pumping from the well until field parameters stabilized prior to collecting the final
sample. The sample was analyzed for parameters listed as Florida Primary and
Secondary Drinking Water Standards and “municipal minimum-criteria” parameters,

\Wl proj 5015 - gokden gate injection (fina) ! ion & testing gate const & testing report.docx : 11
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and an electronic copy of the analytical report for each zone is included in Appendix
G.

Injection Testing

Following completion of construction and mechanical integrity testing of IW1, an
injection test was performed to derhonstrat_e the ability of the injection well to accept
fluid and to test the effectiveness of the confining units between the injection zone and
the monitoring zones.

Surface water from the adjacent freshwater canal located at the site boundary was the
water source for the injection test of IW1. The Contractor was issued a General Use
Permit by the South Florida Water Management District (SFWMD) on August 12, 2008
to withdraw up to 2.6 million gallons from the canal. A copy of the permit was included
in the Injection Test Request dated August 28, 2008. The Contractor retained an

. analytical laboratory to collect a water sample from the canal on June 11, 2008. The
sample was analyzéd for parameters listed as Florida Primary and Secondary Drinking
Water Stahdards and “municipal minimum-criteria” parameters. An electronic copy of
the analytical report is included in Appendix G.

Prior to beginning the injection test, the wellhead pressures of MW 1 (upper and lower
zones) and IW1 were monitored for approximately 60 hours to gather background data.
After background data were collected, water from a canal located north and adjacent to
the Golden Gate WWTF was pumped into IW1 at an average rate of 3,495 gallons per
minute (gpm) for approximately 12 hours while the monitoring of MW1 and IW1
wellhead pressures continued. Following injection, wellhead pressure monitoring for
MW1 and IW1 continued for approximately 36 more hours. Simultaneously with
pressure well data, site barometric and tidal area data were collected before, during
and after the injection portion of the test. .

Only minor changes were observed in the pressure data in the upper and lower
monitor zones of MW1 throughout the monitoring period, and these pressure changes
correlate with tidal fluctuations. Based on the injection test results, the injection of
more than 5 mgd does not affect the pressures of the MW1 monitoring zones. This
supports the interpretation that the monitor zones are isolated from the injection zone
by one or more suitable, overlying confining intervals. The results also demonstrate
that the section of the injection zone tapped by the open hole of IW1 (from 2,472 feet to
3,110 feet bpl) is sufficiently transmissive to accept the anticipated buildout volume of 5

g\aproj 1 proj 4200,9015 - gokden gate injection itted (final) jon & testing \golden gate const & testing report.docx 12
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mgd WeIIhead pressure data plots of the data, and transducer callbratlon sheets are
- presented |n Appendix F..

Golden Gate WWTF is. prov:ded below. A: general stratrgraphrc summary with

u’.""’hydroge{olog 3 umts encountered dunng constructron and testlng IS mcluded in Flgures

o

sectlon in Flgure 7.

Undlfferentiated Sediments‘a_nd Surficfai"Aﬁuifer,Systemg -

The Surt" claI Aquufer System is composed mamly of unconsolldated sand sult and shell
wuth varymg ‘amounts of Ilmestone This system is d|v1ded mto two aqurfers the Water-

. _ TabIe (or_ Upper Tamlaml) Aquufer and the Lower Tamiami Aquifer. . The two aqunfers

sparated. by a Ieaky conf ining mterval referred toas the Tamlaml Conf ining Beds

"'At the pro;ect sntexthe base*of the Suirfi C|al Aqurfer System |s Iocated ata depth of

approxlmately 180. feet bpl
Mlocene Seriesv(Hawthorn Group) _a'ndzl'nte'_'rrnediate Aquifer 'Sys_tejm. '

Underlymg the Surﬂcual Aqunfer is the Hawthorn Group generally forma conﬁnung

‘ sequence between the Surﬁcnal Aqurfer and the Ollgocene to Eocene Ilmestones and ‘ .
. dolomntes of the Florldan Aqunfer The Hawthorn Group is a relatively thlck sequence , ‘
- of clayey silts. mterbeded Wwith: beds of llmestone and. phosphatic sands. At the project .

site, the base of the Hawthorn Grou‘ and the Intermedlate Aqunfer System |s Iocated at '
a depth of 675 feet pr RS S Do

AN )

The Florldan Aquafer underhes all of Flonda and southem Georgra and mcludes parts
or aII of the Suwannee Ltmestone (where present) Ocala Group, Avon Park Formatlon

) .and Oldsmar Formatlon

i o200 GO15. 5o e s vl (i o crsivction & s opongbnn cort g rpotaons. - 1 13
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Suwannee and Ocala Limestones

Underlying the Hawthorn Group are limestones of Oligocene and Upper Eocene age

referred to as Suwannee Limestones and the Ocala Group. The Suwannee

Limestones are typically difficult to distinguish between the Upper Eocene Ocala Group

limestones without adequate cores and diagnostic fossil assemblages. The lithology in .
this sequence typically is a cream to white, fine-grained, poorly indurated, fossiliferous

limestone. At the project site, the base of the Suwannee Limestones and Ocala Group

sequence is located at a depth of approximately 1,770 feet bpl.

Avon Park Formaﬁon

Underlying the Ocala Limestones are the Upper to Middle Eocene age limestones and
dolostones referred to as the Avon Park Formation. This formation predominantly
consists of yellowish brown limestones and orange to brown dolostones. The
uppermost Avon Park Formation contains brown fossiliferous limestone and fine
crystalline dolostone. At the project site, the base of the Avon Park Formation is
located at a depth of approximately 2,480 feet bpl.

Oldsmar Formation

Underlying the Avon Park Formation is the Lower Eocene age limestones and
dolostones referred to as the Oldsmar Formation. The Oldsmar Formation primarily
consists of a dark brownish, fine crystalline dolostone. At the project site, the total
depth of the pilot hole (3,200 feet bpl) did not intercept the base of the formation.

Hydrogeology of the Floridan Aquifer System

The Floridan Aquifer System serves as a regionally significant water-yielding unit under
confined conditions. The principal recharge areas for the artesian Floridan Aquifer in
southern Florida are centered in Polk and Pasco Counties. The potentiometric surface
of the aquifer slopes gently toward the east-northeast and southeast, except where
locally affected by withdrawals.

Water quality in the Floridan Aquifer is poor in comparison to the Surficial Aquifer.
Water from the Floridan Aquifer in the area contains TDS concentrations that exceed
drinking water standards. Although the desalination treatment required results in
higher consumer costs, use of Floridan Aquifer water has become an established
necessity in south Florida in order to both mitigate potential impacts to environmentally

B j f proj %04; 00.g015 - goiden gate injection i (final) ion & testing \gl 1 gate const & testing report.docx 1 4
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sensitive wetlands and to reduce the potential for saltwater intrusion in the Surficial
Aquifer System. For purposes of this application, the hydrogeologic units of the
Floridan Aquifer System are divided into the Upper Floridan Aquifer (UFA), confining
units and the “Boulder Zone". ' -

Upper Floridan Aguifer (UFA)

The UFA is located directly below the Hawthorn Group clays: At the project site, the
~ top of the UFA is located at approximately 675 feet below land surface. The UFA
generally increases in salinity with increased depth. Production wells in South Florida
that withdraw from the Floridan Aquifer typicélly only extend to the uppermost
producing zones in the UFA wheré higher quality (less saline) water is present.
However, potentially usable sources of undergrouhd drinking water (referred to as
USDWs) are defined as waters containing concentrations of TDS less than 10,000
mg/L. At the project site, the depth at which formation waters exceed TDS
concentrations of 10,000 mg/L is approximately 1,110 feet bpl.

Floridan Agquifer Confining Units

Underlying the UFA and the lowermost USDW are strata within the lower Avon Park
Formation and upper Oldsmar Formation that are primarily un-fractured limestones and
dolostones that have low-permeability. These low-permeability formation intervals will
serve as a barrier between the fluids injected in the “Boulder Zone™ and the lowermost
USDW. Based on the data collected during construction and testing of the injection
well system, there appears to be sufficient confining units present at the project site -
between approximately 1,600 feet and 2,285 feet bpl.

Floridan Aquifer “Boulder Zone”

Underlying the confining units within the Floridan Aquifer, is a highly transmissive karst
zone known in south Florida as the “Boulder Zone”. The absence of a USDW, the
overlying confining units and the high transmissivity provides an ideal formation for
underground disposal and storage. The top of the “Boulder Zone” and the top of the
injection zone for IW1 is at a depth of 2,472 feet bp!.

[+} j \ h ’ 200.g015 - golden gate injection itted (final) 1al construction & testing \or gate const & testing report. docx 1 5




Tabller1 Summary of Construction and Testing Activities
- Golden Gate WWTF Injectlon Well System

- Dcrlptin

01/09/07

Contractor installed six water table monitor wells

Contractor instalted 62-inch diameter steel pit casing to 8 feet bls at the MW1 and IW1 locations

12/18/07

Contractor began drilling borehole at MW1 with a 40.5-inch bit using mud-rotary drilling method

12/20/07

Contractor extended borehole to 52 feet bpl

Contractor installed 34-inch O.D. (0. 375-|nch thick) pit casing to 52 feet bpl and cemented pit casing in place from
|base of casing to 11 feet bpl

12/22/07

Contractor began drilling pilot hole using 12.25-inch drill bit from top of cement plug (47 feet bpl)

12/28/07

“IContractor extended pilot hole to 550 feet bpl

Contractor conducted geophysical logging (XY caliper, gamma and dual induction) of pilot hole

12/29/07

Contractor began reaming borehole using 32.5-inch driil bit

01/05/08

Contractor extended borehole to 500 feet bp!

01/08/08

Contractor conducted geophysical logging (XY caliper and gamma ray logs) on 32-inch diameter open hole

Contractor installed and cemented 24-inch O.D. steel casing at 490 feet bpl

01/14/08

Contractor began drilling out cement plug/drilling pilot hole with 12.25-inch drill bit -

01/19/08 .

Contractor extended pilot hole to 1618 feet bpl

01/20/08

Contractor performed geophysical logging of pilot hole under static and pumping conditions

01/21/08

Contractor began straddle-packer pumping test (Packer Test No. 1) from 1,512 to 1554.4 feet bp!

01/23/08

Contractor completed Packer Test No. 1; began Packer Test No. 2 from 1,102.5 to 1,130.1 feet bpl

01/25/08

Contractor completed Packer Test No. 2; began Packer Test No. 3 from 1,222.6 to 1,250 feet bp!

01/28/08

Contractor completed Packer Test No. 3; began Packer Test No. 4 from 1,013 to 1,045 feet bp!

01/29/08

Contractor completed Packer Test No. 4

02/01/08

Contractor filled pilot interval with cement from 1,618 feet to 1,550 feet bpl

02/02/08

Contractor placed gravel in LMZ section of pilot hole from 1,550 feet to 1,493 feet bpl

02/04/08

Contractor began reaming pilot with a 22-inch diill bit from 490 feet bpl

02/05/08

Contractor extended reamed hole to 1,080 feet bpi

02/07/08

Contractor performed caliper and gamma-ray logging from 490 feet to 1,080 feet bpl

02/10/08

Contractor installed and cemented in place 16-inch O.D. UMZ casing from 1,078 feet to pad level

02/11/08

Contractor began reaming pilot hole with 14.75-inch drill bit from base of UMZ casing

02/12/08

02/13/08

Contractor completed reaming with a 14.75-inch bit to 1,490 and began reaming with a 12.25-inch bit
Contractor completed reaming with 12.25-inch bit to 1,550 feet bp! )

02/15/08

Contractor performed caliper and gamma-ray logging from 1,078 feet to 1,550 feet bpl

02/16/08

Contractor installed 6.625-inch FRP tubing to 1,498 feet bpl (LMZ interval: 1,498 feet to 1,550 feet bpl)

Contractor performed background CBL inside FRP tubing

10

02/19/08

Contractor completed cementing FRP tubing in place from the top of the LMZ to the base of the UMZ in 4 cement
stages (UMZ Interval: 1,078 feet to 1,128 feet bpl)

0221/08

Contractor performed CBL inside FRP tubing = -

Contractor performed pressure test in FRP tubing at 120.5 psi for 1 hour (psi decrease of 2.5% observed)

1

02/27/08

Contractor collected final water samples of the UMZ and LMZ for primary and secondary dnnklng water standards and
municipal minimum parameters (after sufficient development of the zones occurred)

03/01/08

Contractor performed 1V survey of LMZ tubing and open hole (open hole obstructed at 1,539 feet bpl with fine rock
fragments)

31, 32,33

7/30/08

Contractor mobilized back to the site to perform cleamng of the Lower Monitor Zone in the MW1. Set-up containment
pad.

7131108

Contractor cleaned MW1 Lower Momtor Zone with a:r—lmmg and jettmg method.

8/1/08

Contractor performed video survey of the MW1 Lower Monitor Zone to confirm cleaning effectiveness: bottom
observed at 1547.9 ft bpl. )
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Table 1. Summary of Construction and Testing Activities

12,13, 14

Golden Gate WWTF |njectlon Well System

03/03/08

Contractor began demobilizing from MW1 to IW1 location

Descnptlon :

03/22/08

Contractor completed mobilization to IW1

Contractor began drilling borehole with a 56-inch drill bit from pad level

03/23/08

Contractor completed drilling borehole with 56-inch drill bit to 56 bpl

Contractor set and cemented 48-inch O.D. steel casing to 55 feet bpl.

15

03/25/08

Contractor began drilling borehole with a 46.5-inch bit from 55 feet bpl

03/29/08

Contractor completed borehole with 46.5-inch bit to 494 feet bpl

03/30/08

Contractor performed geophysical logging of the borehole

03/31/08

Contractor set and cemented a 36-inch O.D. casng to 490 feet bp!

16

04/01/08

Contractor began drilling pilot hole with a 12.25-inch drill bit from 490 feet bp)

04/04/08

Contractor completed pilot hole to 1,635 feet bpl

04/05/08

Contractor performed geophysical logging of the pilot hole

04/06/08

Contractor completed Packer Test No. 5 between 1,554 feet and 1,635 feet bpl

17

04/10/08

Contractor completed Packer Test No. 6 between 1,559 feet and 1,577 feet bpl

04/11/08

Contractor cemented back the pilot hole from 1,635 feet to 572 feet bp! by pumping a total of 1920 cubic feet in two
cement stages.

04/11/08

Contractor began reaming the cemented pilot hole using a 34.5-inch diameter drill bit

18

04/18/08

Contractor completed borehole with 34.5-inch bit to 1,584 feet bpl

04/19/08

Contractor performed geophysical logging of the borehole

19

04/23/08
04/25/08

Contractor set and cemented 28-inch O.D. steel casing to 1,580 feet bpl
Contractor began drilling pilot hole with a 12.25-inch drill bit from 1,635 feet bpl

20

05/04/08

Contractor extended pilot hole to 2,705. A total of 4 cores were collected during drilling

21

05/11/08

Contractor completed pilot hole to 3,205 feet bpl

22

05/15/08

Contractor completed static geophysical logging

05/16/08

Contractor set bridge plug at approximately 2,478 feet bpl

05/17/08

Contractor completed dynamic geophysical logging at a rate of 80 gpm

05/19/08

23

05/19/08

05/24/08

Contractor completed packer test #7 and began development for packer test #8
Contractor performed packer tests #8 - #11 '

05/25/08

Contractor began cementing back pilot hole

24

05/26/08

Contractor completed cementing back pilot hole to 1611 f bpl, 31 feet beloﬁ 28-inch diameter casing seat.

05/27/08

Contractor began reaming the cemented pilot hole using a 26.5-inch diameter drill bit

06/01/08

Contractor completed borehole with 26.5-inch bit to 2,468 feet bpl

25

06/03/08

Contractor began reaming 12-inch diameter pilot hole using an 18-inch diameter drill bit

06/08/08

Contractor extended 18-inch borehole to 2,720 ft bp!.

.26

06/15/08

Contractor extended 18-inch borehole to 2,827 ft bpl.

27

06/22/08

Contractor completed nominal 18-inch diameter borehole to 3110 ft bpl. And began ﬂnal wiper trip.

28

06/24/08

Contractor performed geophysical logging of the borehole and began 18-inch diameter injection casing installation

06/26/08

Contractor set 18-inch O.D. steel casing to 2,472 feet bpl and began cementing.

06/29/08

" |Contractor cemented injection casing to 476 ft bpl and performed CBL log.

Contractor completed cementing of the injection casing to the surface.

GAProjects\WWRVWTF PROJECTS\WF004200.G015 - Golden Gate Injaction Well\Submittad (Final) Reparts\FINAL CONSTRUCTION & TESTING REPORT\Tablas\
Tt Canstruction Summary.xds

Page 2 of 3



Table 1. Summary of Construction and Testing Activities
Golden Gate WWTF Injectlon Well System

Contractor performed pressure test in 18-inch casing at 155.8 psi for 1 hour (3.2 psi decrease observed)

Contractor conducted TV survey of the injection casing and casing seat (surface to 2473 ft bpi).

.29 Contractor completed FRP tubing installation. Set FRP tubing at 2461 ft bpl confirmed by a camera view.
07/04/08 JContractor pumped 12,000 gals of 1.1% Baracor mix in the FRP tubing annulus. )

Contractor performed video survey of the completed well from surface to the bottom (3110 ft bpl).
- 07/06/08 |Contractor began well (injection zone) development.

Contractor completed well development and collected final water sample. Contractor begm demobmzmg from the
site.

8/18/08 |Contractor mobilized to the site and began injecting fresh water into IW1 in preparation for RTS test.
8/19/08 |Contractor completed fresh water-injection into IW1. Tota! of 60,000 gallons injected. )

07/01/08

30 07/07/08

34, 35, 36 8120/08 Contractor performed RTS test.
Contractor conducted 1 hr annular pressure test (0.25 psi decrease of 0.2% observed).
37. 38. 39 The Contractor constructed MW1 and IW1 containment pads and laid down plpelme for the injection test between
1 ]

IW1 and the canal.

The Contractor conducted 12 hr injection test. Average injection rate was 3495 gpm, annular pressure

40 09/15/08 approximately 45.9 psi. After completion of the test the Contractor collected post-test data for at least 24 hrs.
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Table 2. Summary of Reverse-Air Discharge Water-Quality Results

Golden Gate WWTF Injection Well System

Date

171472008

Bepth_jsgmpled
(ft below pad level)

Field Parameters

Temp.

‘c)

{ MONITOR WELL:

Conductivity
(uS/cm) :

Chloride

1/14/2008 618 234 1,266 80

1/14/2008 658 23.8 1,304 .80

1/14/2008 698 23.9 1,341 80

1/14/2008 738 22.6 1,328 120
1/15/2008 778 21.5 1,365 260
1/15/2008 818 21.7 1,400 280
1/15/2008 858 21.8 1,433 300
1/15/2008 898 219 1,515 340
1/15/2008 938 22.3 1,535 360
1/15/2008 978, 224 1,578 400
1/15/2008 1,018 224 1,680 480
1/16/2008 1,058 22.5 2,720 1,000
1/16/2008 1,098 23.2 3,170 1,140
1/16/2008 1,138 24.1 3,750 1,500
1/16/2008 1,178 244 3,640 1,500
1/16/2008 1,218 21.8 4,830 2,000
1/16/2008 1,258 21.9 4,580 2,500
1/16/2008 1,298 23.0 6,800 3,000
1/16/2008 1,338 22.7 7,750 3,500
1/17/2008 1,378 22.3 6,850 3,000
1/17/2008 1,378 23.5 6,990 2,500
1/17/2008 1,418 22.3 6,890 2,500
1/17/2008 1,450 22.6 7,790 3,000
1/17/2008 1,458 22.8 7,920 3,000
1/17/2008 1,498 23.7 8,410 3,500
1/18/2008 1,538 22.8 8,530 3,500
1/18/2008 1,578 23.5 7,240 3,000

1/18/2008

1,618

3,500

4/2/2008 735 .
4/2/2008 780 25.7 2,640 760
4/3/2008 825 26.0 2,380 620
4/3/2008 870 25.9 2,420 680
4/3/2008 915 25.8 2,480 700
4/3/2008 960 259 4,590 1,020
4/3/2008 1,005 26.2 2,370 700
4/3/2008 1,050 25.7 2,570 760 .
4/3/2008 1,095 26.4 2,920 880
4/3/2008 1,140. 27.0 2,950 900
4/3/2008 1,185 27.2 3,530 1,060
- 4/3/2008 1,230 24.0 3,570 1,140
4/3/2008 1,275 26.7 3,810 1,500
4/3/2008 1,320 26.7 6,530 2,000
4/4/2008 1,365 26.6 4,390 1,500
4/4/2008 1,410 26.5 4,920 1,500
4/4/2008 26.5 5,270 2,000

1,455
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Table 3 Summary.of Geophysical Logs Performed in Deep Monitor Well MW1 .
Golden Gate WWTF Injection Well System

Open Hole Depth

Caslng/Drilled Hole

Date Geophysical Casing Depth
Survey Performed (feet bpl) {feet bpl) Diameter (inches)
12/28/2007 XY Caliper, Gamma Ray 52 550 12.3
12/28/2007 Dual Induction, LL2/SP 52 550 12.25
1/8/2008 XY Caliper, Gamma Ray 52 500 32.50
1/20/2008 XY Caliper, Gamma Ray 490 1618 12.25
1/20/2008 Fluid Conductivity, Temperature (Static and Dynamic) 490 1618 1225
1/20/2008 Dual Induction, LL3/SP 490 1618 12.25
1/20/2008 Flowmeter (Static and Dynamic) 490 1618 12.25
1/20/2008 Borchole Compensated Sonic with VDL&Log Derived TDS 490 1618 12.25
2112008 XY Caliper, Gamma Ray 490 1080 22.00
2/10/2008 Cement Top Temperature (Stages 1-3) 1078 1082 16.00
21 5/2008 XY Caliper, Gamma Ray 1078 1550 12.25/14.75
L2/ >1 6/2008 Cement Bond Log with VDL(6.625 FRP before cementing) 1498 1550 6.625
2/ 19/2008 Cement Top Temperature (6.625" FRP, Stages 1-4) V 1498 1550 6.625
2/21/2008 Cement Bond Log with VDL (6.625 FRP after cementing) 1498 1550 6.625
3/71/2008 6.625" FRP Final Video Survey (MW1) 1498 1550%** 6.625

“bpl” denotes belaw (driling) pad level.

"LL3/SP" denotes lateral resistivity and spontaneous potentlal logs

"vDL" denotes a variable density log display.

*= Total depth of the MW1 (Lower Monitor Zone) at the time of Survey was 1539 feet bpl.
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Table 4. Summary of Geophysical Logs Performed in Injection Well IW1

Golden Gate WWTF Injection Well System

Casing Depth

Date Geophysical Open Hole Depth Casing/Drilled Hole
Su Performed {feet bpl) - (feet bpl) Dlameter (Inches
3/30/2008 ~ XY Caliper, Gamma Ray 54 494 ‘ 46.50
3/30/2008 Dual Induction, LL3/SP 54 494 46.50
4/5/2008 XY Caliper, Gamma Ray 490 1634 12.25
4/5/2008 Fluid Conductivity, Temperature (Static and Dynamic) 490 1634 12.25
4/5/2008 Dual Induction, LL3/SP 490 1634 12.25
4/5/2008 _ Flowmeter (Static and Dynamic) 490 1634 12.25
4/5/2008 Borehole Compensated Sonic with VDL&Log Derived TDS 490 1634 12.25
4/5/2008 Borehole Televiewer Survey 490 1634 12.25
4/19/2008 * XY Caliper, Gamma Ray 490 1585 34.50
4/21/2008 28" Casing Cement Top (Stages 1-4) 1580 1585 28.00 -
5/15/2008 XY Caliper, Gamma Ray 1580 3205* 12.25
5/15/2008 Dual Induction, LL3/SP 1580 3205* 12.25
5/15/2008 Borehole Compensated Sonic/ VDL 1580 3205+ 12.25
5/15/2008 Fluid Resistivity, Temperature (Static and Dynamic) 1580 3205* 12.25
5/15/2008 ' Flowmeter (Static and Dynamic) 1580 3205+ 12.25
5/15/2008 IW1 Pilot Hole Video Survey 2472 . 3205* 12.25
6/24/2008 XY Caliper, Gamma Ray 2472 3110 18.00
6/29/2008 18" Final Casing Cement Top Temperature (Stages 1- 4) 2472 3110 18.00
6/30/2008 18" Final Casing Cement Bond Log w/ VDL 2472 3110 18.00
7/1/2008 Final Casing Video Survey 2472 3110 18.00
7/4/2008 IW1 Final Video Survey 2472 3110 18.00
8/20/2008 High Resolution Temperature Log 2472 3110** 18.00
8/20/2008 Radioactive Tracer Survey 2472 '18.00

3110%*

“bp!" denotes below (drilling) pad level.

* Pilot Hole logging limited to a depth of 3,006 ft bpl due to obstruction.
** |ogging limited to a depth of 2,870 ft bp! due to obstruction.
"LL3/SP" denotes lateral resistivity and spontaneous potential logs
"VDL" denotes a variable density log display.
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- Table 5 . «Summary of: Hydraullc Conductivities:from: Core Analyses of Injectlon WeIIkIW1
e Golden Gate WWTF Injection Well System |

-

St g

"Core Number . |

"Cored Interval .

" Core Sample Interval |

"”Izontal Hydra lie-~

,Conductivityy

e vemcan-lyuiau’llcf

Conductlvlty

i . ~ (feetpl). -(foetsﬁ"bl)“- - (emisec).
o 1 1,650-1,665 .1652 3:1,652. 7« | _ 171«10s
k. ( . - :-,i§25L7%i826:4 : fi.éino*-,
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- 4ax10%” 7
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£1995:15-1995.5
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' § ] B . .

"6:6x10°
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14x 10° .
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S 17x10°

r e - "bpl" denotes below pad level

Tosc«eSumm)ds -

"em/sec”. denotes hydrauhc condudwnty in oentimeters per. second
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Table 6. Summary of Packer-Pljmping Test, Final Water Sample Results, Golden Gate WWTF Injection Well System

T Test Test Packer Pumping-Test Ammonia Specific - Chioride- - Total Suffate Total Total Kjeldahl pH

"Number  Date Depth Interval Nitrogen Conductance _ Phosphorus Dissolved Solids Nitrogen
(feet below pad level) |- (mg) (nmhos/cm) (mg/L) (mgll) - (mg/L) (mgl/L) (mg/L) (pH units)
o W
1 23-Jan-08 1512-1554 005 44,600 15,800 na . 2,300 24,90d 0.156 7.47
2 25-Jan-08 1103-1130 0.53 17,500 6,300 n/a - 800 10,000 0.81 748
3 26-Jan-08 1223-1250 044 | 30,100 11,000 n/a 1,420 ‘. 18,300 - 0.86 7.31

5 6-Apr-08 1554-1635 0.05 51,800 .' 20,500 741" 2,580 32,000 0.59 - 7.32

6 10-Apr-08 1559-1577 0.34 61,700 19,200 - 0.025 2,420 - 33,400 0.17 7.2
I 18-May-08 | 1619-1637 - 0.08 55,200 20,800 0.074 3,420 . 34,200 0.41 6.2
8* 20-May-08 1705-1723 0.24 51,800 18,700 0.025 2,870 33,500 0.31 . 6386
9" . 22-May-08 1814-1832 0.23 ‘ 49,000 | 18,800 0.068 2,830 32 ,700 0.38 6.19
10* 23-May-08 2139-21 57 0.34 46,500 17,800 0.068 2,730 . 31,600 - 0.44 5.96
11 24-May-08 2267-2285 0.09 47,900 18,500 0.064 2,860 31,000 0.33 7.46
‘W? denotes analyte not analyzed

*n/d" denotes analyte not detected

"mg/L" denotes concentration in units of milligrams per liter.

"prnhoalcm" denotes specific conductance in units of micromos per centimeter. *

Values in italics Indicate that results are less than the noted method detection limit

Packer pumping-test depth Intervals are measured from inflation-element centerlines.

* *» Samples collected from test intervals #7-10 are not representative because formation did not yield enough water to purge one work-pipe storage volume:
“s= The analyte was detected in both the sample and the associated method biank, )
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Table 7. Summary of Packer Test Data and Horizontal Hydraulic Conductivity Estimates
Golden Gate WWTF Injection Well System

Packer | Date Waell Depth Tested Aquifer | Pumping | Specific Estimated Estimated Horizontal Estimated Horizontal Method
Test Interval Thickness Rate Capacity Transmissivity Hydraulic Conductivity | Hydraulic Conductivity of Interpretation
(feet bpl) (feet) (gpm) (gpm/ft) (gpd/ft) (gpd/sq ft) (cmisec)
Drawdown | Recovery | Drawdown | Recovery | Drawdown | Recovery
1 123/08 | MWI1 | 1,512-1,554 43 84.5 1. Turcan (1963)
0.01 Turcan (1963)
2 {12508 MWI | 1,103-1,130 27 89 I o T .
’ 0.00 Cooper-Jacob (1946)
39.6 39.6 - 1.87E-03 1.87E-03 Turcan (1963)
3 1126/08 | MWI1 1,223-1,250 27 65.2 0.61
. 11.0 8.0 5.21E-04 3.79E-04 Cooper-Jacob (1946)
126.3 126.3 ' 5.95E-03 5.95E-03 Turcan (1963)
4 1/29/08 | MWI 1,013-1,045 28 89.5 2.02 - 6
0.0 19.4 9.16E-04 Cooper-Jacob (1946)
5.6 5.6 2.65E-04 2.65E-04 Turcan (1963)
5 4/6/08 IW1 1,554-1,635 . 81 36.3 0.26 59 _lf 2.78E-04 2] Papadopulos-Cooper (1967)
95 112 12 14 5.53E-05 6.52E-05 Cooper-Jacob (1946)
175 175 9.7 9.7 4.59E-04 4.59E-04 Turcan (1963)
6 4/10/08 W1 1,559-1,577 18 16.5 0.1
39.6 38.0 22 2.1 1.04E-04 9.96E-05 Cooper-Jacaob (1946)
7 5/18/08 IWI 1,619-1,637 18 0.67 <0.008 16 : 09 ‘ 4.19E-05 - Turcan (1963)
8 5/20/08 W1 1,705-1,723 18 0.81 <0.006 12 0.7 : 3.14E-05 ”_l‘urcan (1963)
9 5/22/08 W1 1,814-1,833 18 0.67 <0.01 © 20 I.1 5.24E-05 Turcan (1963)
10 5/23/08 w1 1,559-1,577 18 0.77 <0.01 20 1.1 ; 5.24E-05 Turcan (1963)
11 - | 5/24/08 w1 2,267-2,285 18 14.75 0.15 300 16.7 7.86E-04 ; Turcan (1963)

bpl denotes below pad level.
gpm denotes gallons per minute.
gpm/ft denotes specific capacity in units of "gallons per minute per feet of drawdown".

gpd/ft denotes transmissivity in units of "galions per day per foot", and is estimated using a method by Cooper-Jacob, Turcan and/or Papadopulous-Cooper.

gpd/sq ft denotes horizontal hydraulic conductivity in “gallons per day per square foot".
cm/sec denotes hydraulic conductivity in units of "centimeters per second".

Note: The estimated horizontal hydraulic conductivity value was calculated by assuming that the packer interval was the effective aquifer thickness. Thus, the estimated horizontal hydraulic conductivity reported represent probable

"maximum" horizontal hydraulic coductivity for each interval tested.
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Table 8. Summary of Inclination Survey Results in Deep Monitor Well MW1

Golden Gate WWTF Injection Well System

Open Hole Inclination Survey Result (degrees)
Date Diameter (inches) Survey Depth (ft) Deviation Total Deviation Change
0.80 (Repeated
12/26/2007 12 90 0.80 12§2R8/‘(’)°:)
12/27/2007 12 180 0.50 0.30
12/27/2007 12 270 0.50 0.00
12/27/2007 12 360 0.50 0.00
12/27/2007 12 450 0.50 0.00
1212812007 12. 540 0.40 0.10
12/28/2007 12 90 0.30 0.30
12/31/2007 32 90 0.50 n/a
1/1/2008 32 180 0.60 0.10
1/2/2008 32 270 0.60 0.00
1/2/2008 32 360 0.70 0.10
1/5/2008 32 450 0.50 0.20
1/14/2008 12 630 0.30 0.10
1/14/2008 12 720 0.20 0.10
1/15/2008 12 310 0.40 0.20
1/15/2008 12 900 0.20 0.20
1/15/2008 12 990 0.30 0.10
1/16/2008 12 1080 0.30 0.00
1/16/2008 12 1170 0.50 0.20
1/16/2008 12 1260 0.50 0.00
1/17/2008 12 1350 0.50 0.00
1/17/2008 12 1440 0.50 0.00
1/19/2008 12 1530 0.50 0.00
1/20/2008 12 1618 0.60 0.10
2/4/2008 24 540 0.40 0.10
2/4/2008 24 630 0.50 0.10
2/5/2008 24 720 0.50 0.00
2/5/2008 24 310 0.50 0.00
2/5/2008 24 . 900 0.40 0.10
2/5/2008 24 990 0.50 0.10
2/5/2008 24 1080 0.40 0.10
2/11/2008 16 1170 0.50 0.10
2/11/2008 16 1260 0.60 0.10
2/11/2008 16 1350 0.60 0.00
2/12/2008 16 1440 0.60 0.00

Thema)dmumallovrabiedeviaﬁonﬂommevemcaldanysuweypoimis1degree

The maximum allowabie difference between any two successive survey points is 05 degree.

“bpl “denotes below pad lavel
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Table 9. Summary of Inclination Survey Results in Injection Well w1
Golden Gate WWTF Injection Well System

Date Open Hole ' Inclination ‘ Survey Result (degrees)
Diamaeter {(inches) Survey Depth (ft) Deviation Total Deviation Change
3/26/2008 48 90 - 0.00 0.00
3/26/2008 48 - 180 0.20 0.20
3/28/2008 48 270 0.00 ) 0.20
3/28/2008 48 360 0.10 - 0.10
3/29/2008 48 450 0.00 0.10
4/2/2008 12 540 0.00 0.00
4/2/2008 ) 12 630 0.00 : 0.00
4/2/2008 12 720 ) 0.00 0.00
4/3/2008 12 810 0.00 0.00
4/3/2008 12 900 0.00 0.00
-4/3/12008 12 , 990 _ 0.00 0.00
4/3/2008 12 1080 0.00 0.00
4/3/2008 12 ) 1170 000 - . 0.00 .
4/3/2008 12 1260 0.00 0.00
4/4/2008 12 1350 0.00 0.00
4/4/2008 : 12 1440 0.00 0.00
4/4/2008 12 1530 0.00 0.00
4/7/2008 12 1620 0.00 0.00
4/12/2008 36 580 0.50 - 0.00
- 4/13/2008 36 670 0.25 0.25
4/13/2008 : 36 760 0.50 0.25.
4/13/2008 36 850 0.50 0.25
4/15/2008 . 36 940 0.50 0.00
4/15/2008 36 . 1030 0.25 0.25
4/15/2008 36 1120 0.40 0.15
4/16/2008 36 1210 0.80 0.40
4/17/2008 36 1300 0.40 0.40
4/17/2008 36 1390 0.50 0.10
4/18/2008 36 1480 0.50 0.00
4/18/2008 36 1570 0.30 0.20
4/24/2008 12 1670 0.10 0.00
4/28/2008 12 1760 0.40 0.30
4/30/2008 12 1850 0.60 0.20
4/30/2008 12 1940 ©0.20 0.40
4/30/2008 12 2030 0.50 0.30
5/2/2008 12 2120 0.70 0.20
5/2/2008 12 2210 0.70 _ 0.00
5/2/2008 12 2300 0.40 - 0.30
5/3/2008 12 2390 0.60 0.20
5/3/2008 12 2480 0.30 0.30
5/4/2008 12 2570 0.20 0.10
5/5/2008 12 . 2660 0.50 0.30
5/5/2008 12 2750 _0.20 0.30
5/28/2008 28 1670 0.50 0.00
5/28/2008 28 1760 0.50 0.00
5/29/2008 28 1850 0.20 0.30
5/29/2008 . 28 1940 , 0.40 ' 0.40
5/31/2008 28 2030 0.80 0.40
5/31/2008 28 2120 0.70 0.10
6/1/2008 : 28 2210 0.70 0.00
6/1/2008 . 28 2300 0.60 . 0.10
6/1/2008. 28 2390 -0.80 0.20

The maximum allowable deviation from the vertical of any survey point is 1 degree
The maximum allowable difference between any two successive survey points is 0.5 degree.
bp! denotes below pad level

G:\AProjects\WR\WF PROJECTS\WF004200.G01S5 - Golden Gate Injection Wel\Submitted (Final) Reports\FINAL CONSTRUCTION & TESTING REPORT\Tables\
TO09 InclinationSurvey-IW1.xis : Page 10of 1



Table 10. Cementing Summary of Deep Monitor Well MW1, Golden Gate WWTF |hjection Well System

_‘ — — . )
Casing Outside Inside | Casing Wall| Casing Date Cement Type of Quantity of Remarks
String Diameter ; Diameter | Thickness | Depth Stage Cement Cement
(inches) (inches) (inches) | (feet bpl) (cubic feet)
Conductor 34 33.25 0.375 52 12/20/2007 1 ‘Neat 377 Pressure grout, cement returns to surface.
6% bentonite 1,264 )
Surface 24 23.25 0.375 490 1/8/2008 1 . Pressure grout. Cement returns to surface.
Neat 686
2/9/2008 1 Neat 28 Packer at 1080 ft bpl.
Neat’ 118
Upper 2/9/2008 2 - Tagged cement top at 1,025 feet bpl. Tremied in place.
Monitor Zone 16 15 0.5 1078.5 6% bentonite 966
Casing
’ 2/10/2008 3 6% bentonite 562 Tagged cement top at 840 feet bpl. Tremied in place.
2/10/2008 4 6% bentonite 910 Tagged cement at 507 feet bp!, cemented to the surface.
2/17/2008 1 Neat 281 Tagged packer at 1498 ft bpl. Tremied in place.
. 2/18/2008 2 Neat 337 Tagged cement top at 1,387 feet bpl. Tremied in place.
Lower -
Monitor Zone| 6.625 5.605 0.51 1,498 2/18/2008 3 Neat 112 ‘| Tagged cement top at 1,1200 feet bpl. Tremied in place.
FRP Tubing .
2/19/2008 4 Neat 51 Tagged cement top at 1,160 feet bpl. Tremied in place.
2/20/2008 - - - Tégged cement top at 1,128 feet bpl. Cementing completed.
Total (ft)): - 5,692

"bpl" denotes beolow pad level

Neat cement refers to Portland Type I/ll cement with no additives
6% bentonite refers to Portland Type I/ll cement with a 6% (by weight) bentonite additive
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Table 11. Cementing Summary of Injection Well IW1, Golden Gate WWTF Injection Well System

Casing Outside Inside |{Casing Wall| Casing Date Cement Type of Quantity of Remarks
String Diameter | Diameter | Thickness Depth Stage Cement Cement
(inches) (inches) (inches) | (feet bpl) (cubic feet)
Conductor 48 4725 0375 545 | 372372008 1 neat 607 Borehole depth: 56 feet bpl.
- ’ bentonite mix -2,248 .
Surface 36 35.25 0.375 494 3/30/2008 1 Pressure grout. Cement retums observed on surface.
i neat 528
“ o/ & ;
472012008 | -1 6% bentonite LII3  Ipressure grout. Bottom well tagged at 1584 & bpl
Neat 84

4/21/2008 2 6% bentonite 1,405 Tagged cement top at 1348 feet bpl. Tremied in place.

Intermediate 28 27.25 0.375 1580 4/22/2008 3 6% bentonite 1,501 Tagged cement top at 1021 feet bpl. Tremied in place.
4/23/2008 4 6% bentonite 197 Tagged cement top at 670 feet bpl. Tremied in place.
41232008 5 6% bentonite 1,821 Tagged cement top at 575 feet bpl. Tremied in place. Observe

cement return on surface.
6/27/2008 1 neat 703 Tagged top of plug at 2,448 feet bpl. Tremied in place.
6/27/2008 2 6% bentonite 2,248 Tagged cement top at 2,249 feet bpl
6% bentonite 337 .
Final 18 17 0.500 2,472 6/28/2008 3 Tagged cement top at 1,638 feet bpl. Tremied in place.
’ 12% bentonite 1,349
6/29/2008 4 12% bentonite 1,236 Tagged cement top at 984 feet bpl. Tremied in place.
6/30/2008 5 12% bentonite 1214 Tagged cement top at 472 feet bpl. Tremied in place. Observed -
cement return on surface.
Fm_)rl:’,e“"’“ 12 13375 | 068 2461 | 7/4/2008 Not Cemented Fluid Filled Annulus/Corrosion Inhibitor
ubing . g

Total (ft®) 16,591

“bpl" denotes beotow pad level

Neat cement refers to Portland Type I/l cement with no additives

6% bentonite refers to Portiand Type /il cement with a 6% (by weight) bentonite additive
12% bentonite refers to Portland Type /Il cement with a 12% (by weight) bentonite additive

g:\aprojectireesemacon\PF001152.0005\CONSTRUCTION TESTING REPORT\Tables\T11 CementSumma}y IW1.xis\T11 Page 1 of 1



' \ 1
S it { l
i v Lot
i ) ’
! - H
3 f } | i

3

T ”_.. N __4 _ st | .m,m

WF004200.0G15
Drawing Dats
11NOV08

Figure

Projact Number

SITE LOCATION _

P e

o~

~d e¥s ¢

Bivd____|

ll" -

GOLDEN GATE WWTP
SITE LOCATION MAP
GOLDEN GATE, FLORIDA

FLORIDA GOVERNMENTAL UTILITY AUTHORITY

3

reen Bivd | Green_

: W= ][]

Tel: 561.697.7000 Fax: 561.697.7751

West Palm Beach, Florida 33411
www.arcadis-us.com

2081 Vista Parkway

£ ARCADIS

0 )
H;uoIsbulAn) ,v_n_v i
: ¢ i .

1

SCALE
MILE

néferbitt-Beach Rd
=) )

Area Manager
T.JENSEN
W.LYNCH
Tesk Manager
RMILLER
Technical Raview
WLYNCH

o Ao LS sisoiand | [P 3 (55070
Wlﬁwm.—a L _.nmlza & @ t L Mf :w: _.i_ﬁ B . ... _W%IM =t , = © "1 WSO SIQVONY 8002 @

dopy .8=m|=omﬂoowm._m..e y moa_uh _...uﬂﬁ Oap 1500000024008\ 12ng-5¥\POO\Sloq ddy Ry Lornnswod\Dog punesbysog\ ool 9199 WPD - 5100 00ZYOOSM\SITNONY JAVER\GSHRCIIVAD - SUDN\WIS oMOq  QWON 5250
UD/CILL - 8002 AN 11 ‘on] : Gun|\sjog (W31 9N) $1°CLY ¢ vomiap pooy

Vand

T

i "
v e—a31

j




Dote\Time : Tue, 11 Nov 2008 - 11:350m

1 (NS Tech)

Acod Version : R17.1s
User Name : bofiva

Path\Name : G:\APropgls\llR\'F PROJECTS\WF004200.6015 - Golden Gate Injection Well\Bockground Doto\Construclion Permit App Dato\Cod\As-Budit\WFD042000000-SM.dwg

RIB NO. 4

—

\P’J %
44 \ |
9’?| IF} \\\ F&
| l \ ! #
I | | by .'. '
( i
RIB NO. 2 | : RIB NO. 1 \‘ \‘?|
. “2,,| lgm . v | |? 3
T 7 o
“ L || E
" || I L :)
II l: :: I’ ;".ll .
| Lﬁ' u /I 1’% ®
i ?y ?9 I |
I o g AN
iy S S _____,g_,_;'j -

MONITORING WELL

o
TR

Av4

W

SCALE ‘
O NI I W) 100 Y
FEET ! reowm—e
v » FLORIDA GOVERNMENTAL UTILITY AUTHORITY o 0061
i ﬁ ‘ ' GOLDEN GATE WWTP ———
2 | WLYNCH ARCADIS 1_1NOV08
-l E—s 2081 Vit Paray | SITE LAYOUT , For
RMILLER West Paim Beach, Florida 33411
g Tel: 561.697.7000 Fax: 561.697.7751 i 2
T Review . !
wiwor s son GOLDEN GATE, FLORIDA |




al IW Const Details

olor
_Fin

fF

—F4

Current Plolaxlaa

Layout Tab:

I\Background Data\Construction Permit App Data\Cad\As-Built\WFO042000000-IW.dwg

10:170m

: Fri, 14 Nov 2008 — X ‘ -
Path\Name : G:\AProjects\WR\WF PROJECTS\WF004200.G015 - Goiden Gote Injection Wel

: R17.1s (LMS Tech) Dote\Time

: boliva

Acad Version
User Nome

100
200
300
400
500

600

veoo

900
1600
1100
1200
1300
1400
1500
1600
1700

1800

Depth Below Pad (ft.)

1900
2000
2100
2200
2300
2400
2500
2600
2700
2800

_
N
|

700 —

2900

3100 —
3200 —

3300 —

3500 —

Drawing not to scale

HYDROGEOLOGIC

|

(O,
N__TTEET

1580° ————

3000 |—

GEOLOGIC ~ GEOLOGIC
UNIT AGE
55'
TAMIAMI MIOCENE -
FORMATION PUOCENE
L HAWTHORN MIOCENE
GROUP
490'
T PT 1T 1T
LT
T T
T Y T T T 1
) S
o
LT TIT T
I TTIT
T 1T T T
- -
S | e
LI oL
FORNMATION
TITT
I T T T 1T L1
)
T TAT T
T 1T
TITTTTT
T T e e e o o m S - -
T TTIT
I T T
| e D D S S
_ ocaLa UPPER
“FORMATION * EOCENE
LT 1T 1
T
-3
v -
I T T I TT
) S - o ¢
T T T T I
T T
T T T 1 ¥
7T
|
AVON PARK/
LAKE CITY EOCENE
FORMATION
"
2L LT
i . -
= v
I T T ITT
LT L PT T
PT T T
| o o 0
T YT T T )T
o
[]
ST 2461
JIILT' .
Araa 2472
| 7.4 | LI
-
ra
v.a
—
} D D "m et s 8
I TI T
I T T
) "4 ) D D R W 4
N D -
) 7 o e v
Z
Z
va
7— .
——er OLDSMAR LOWER
Z EOCENE
va
v.a
Z
va
. |- —_—
va .
v
iz
ya
—
Z
va
Z
— (]
= 3110
Z
I,
va
—
——Z
- (]
N N T.D.=3200

"PIT PIPE

NOMINAL 48-INCH DIAMETER BOREHOLE

36-INCH OUTSIDE-DIAMETER, 0.375-INCH
WALL THICKNESS, ASTM AS3 GRADE B
STEEL CASING ’

ASTM TYPE Il CEMENT

~————— NOMINAL 36-INCH DIAMETER BOREHOLE

28-INCH OUTSIDE-DIAMETER, 0.375-INCH
WALL THICKNESS, ASTM A53 GRADE B
STEEL CASING

‘BASE OF U.S.D.W. OR 10,000 mg/L TDS

FLUID-FILLED ANNULUS (WITH
CORROSION INHIBITOR)

WATER TABLE
7/ AQUIFER

INTERMEDIATE
AQINFER BYSBTEN

UPPER
FLORIDAN
AQUIFER

\\\\\\\\\\\\\\\\\\\\\\\\ _ NN OO

TOP OF LOWER FLORIDAN CONFINING UNIT

N~ NOMINAL 28-INCH DIAMETER BOREHOLE

18-INCH OUTSIDE-DIAMETER, 0.500-INCH
WALL THICKNESS, ASTM A53 GRADE B
SEAMLESS STEEL INJECTION CASING

11.97-INCH INSIDE-DIAMETER, THREADED
& COUPLED,FIBERGLASS-REINFORCED
PLASTIC INJECTION TUBING (15.65-INCH
0.D. COUPLING DIAMETER, 0.66-INCH
WALL THICKNESS)

ECP OR YBI POSITIVE-SEAL PACKER

NOMINAL 18-INCH DIAMETER OPEN HOLE

NOMINAL 12-INCH DIAMETER FILLED
PILOT HOLE

.3400 —

LEGEND
T 5 _a [IToIT] SANDY
SAND s o |CHERT EE= T3 amestone
FOSSILS E LIMESTONE SANDSTONE
SANDY
aw BT eosme B volosion
DOLOMITIC
PEAT PHOSPHATE UMESTONE

FLORIDAN
AQUIFER

UNIY

%
FLORIDAN AQUIFER SYSTEM

LOWER
FLORIDAN
AQUIFER

BOULDER
ZOME,

Area Menager
T.JENSEN

" Project Direclor
W.LYNCH

Task Manager
RMILLER

© 2008 ARCADIS GEM, Inc.

Technical Review
W.LYNCH

£2 ARCADIS

2081 Vista Parkway

West Palm Beach, Florida 33411

Tel: 561.697.7000 Fax: 561.697.7751
www.arcadis-us.com

FLORIDA GOVERNMENTAL UTILITY AUTHORITY
GOLDEN GATE WWTP '

FINAL CONSTRUCTION DETAIL
INJECTION WELL IwW1

GOLDEN GATE, FLORIDA

Profect Nutrber
WF004200.0G15

Drawing Date

11NOV08

Figure




*  Current Plotsyle : y olor
.. Layout Tab: 1B—F4E§nal IW Const Details

in Gate Injection Weli\Bockground Data\Construction Permit App Dota\Cad\As—Built \WF004 2000000~ IW.dwg

100

200

300

400

500

600

700

800
900
1000

1100

1200

1300

Depth Below Pad (ft.)

1400
1500

1600

1700.

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

GEOLOGIC GEOLOGIC
UNIT AGE HYDROI?'_‘E’?LOGIC
NJ=————PIT PIPE
A\ L
TAMIAM MIOCENE - 55" — " \
FORMATION PUOCENE
NOMINAL 48-INCH DIAMETER BOREHOLE e
) ‘
- 36-INCH OUTSIDE-DIAMETER, 0.3754NCH
WALL THICKNESS, ASTM AS3 GRADE B
! STEEL CASING o
]
e —— AR SaTEY
490' — “ : :
K ASTM TYPE Il CEMENT
|
NOMINAL 36-INCH DIAMETER BOREHOLE
[}
I ' .
MESTORE - | oncocene 28-INCH OUTSIDE-DIAMETER, 0.375-INCH
FoRwaTioN WALL THICKNESS, ASTM A53 GRADE B PR
STEEL CASING FLoion
q AQUIFER
' -BASE OF U.S.0.W. OR 10,000 mg/L TDS
o FLUID-FILLED ANNULUS (WITH
CORROSION INHIBITOR)
|
I-
. OCALA 'UPPER |
“FORMATION EOCENE .
: 7 ! N
1580 “x N
é 1 R TOP OF LOWER FLORIDAN CONFINING UNIT
/ '] RY———————— NOMINAL 28-INCH DIAMETER BOREHOLE
;k TR :
7 | R :
}) ! N .
/ NN FLORIDAN w
N AQUIFER 2
/ CONFINING =l
7 18-INCH OUTSIDE-DIAMETER, 0.500-INCH Uy s
7 N WALL THICKNESS, ASTM A53 GRADE B .
Avow PARIS 7 N SEAMLESS STEEL INJECTION CASING H
S | o 7 \ :
? 1 N 2
% N 11.97-INCH INSIDE-DIAMETER, THREADED
/ R & COUPLED FIBERGLASS-REINFORCED
/ N PLASTIC INJECTION TUBING (15.65-INCH
7 N 0.D. COUPLING DIAMETER, 0.66-INCH
/ 1R WALL THICKNESS)
/ LOWER
/, ’ FLORIDAN
% | N ECP OR YBI POSITIVE-SEAL PACKER aquren
2461° A4 PR
2472 ‘
|
i
|
\ NOMINAL 18-INCH DIAMETER OPEN HOLE
OLDSMAR LOWER ]
EOCENE BOULDER
l ZONE




DUAL-ZONE DEEP
MONITOR WELL MW1

INJECTION WELL W1

v
m wn
I=
m 21,8
-+ >
o |8 (@]
2IEZ2
[ -—
SIEL
(4) 30v4HNS NV MOT138 H1d3d
_ s s s s s g & 8 g & 8 8§ %8 % § § & § ¥ § 8T §g &g g §z g ‘E gz g oy oz B 8§ § 8 -
— 71T 1T Y1 71 11 171717 "7 7177+ V1717 7 1 - 1 "~ 1 71771 1 17 17 "7 "7 "7 71" "'V — 1 T T 71 M
g | 8
g . | o
2 e K
o _ o
w w Q &)
o [=] = F—3
N M HAU -
| -
0_ o (7] <
o Q
E 5 E - B
] Q = o
= 2 = 14 —
& x = w (rw
7 77 =777, 7 _ h
7, £ LE 2 X
. Ro8 322 — (8] =
. g e z O < <
T s T % = o (&)
=] ) = w =
Z0 [a] i
o =2 4 a
w O < =
: -
. Z/AR.’ NINI/MW 3 . ®
HIN ..um NS 2 .
. . WANILNT Aons EN- S c @ < =
H P : © a (4
& o © a
0 @ © o
_ . 19 o
| s d
. <
. =
-
! (5]
2 <
[=
7 7 o
E
o
(=1
<
e
]
— N i 2 e S
IWAYILNG 1S3L , ST N : D
¥INOV _ 7m %m mmm =) A
. . ) > : =¥
R R iRty . 3m00 m_“_m wmm S 5
. - I- C 5 w
8 | e s
4 e a ‘ mm
o w E
| <L 5558
Y 5853
. . . : : 28§2F
| — | | IR TR I TR N T U TR SN N S| I 1 i | PR NS SRS SN SR RN S T | q | | ] { | | | 1 1 | | I | | me.wma.
(=) [~ Q Q =] ! =] =
(4) 30VIHNS ANV >>mqum H1d3Q
&
Slrallslts §s
g M m =2 = w W
e = = m 2|2 =
H
m 201 WEO SIOVONY R @
SOAIBYU| 388) (ONJOVTG4—gy 901 Ino4DT Bap 151 ~8190060 1 00\IING-6V\POI\DIDg ddy Juusy uoilaruIsUO\DiDg puncsbyaog\yam uondely @109 uappPy - S109°00Zv004M\SLI3M0Nd  SM\:M\$19[0idv\'9 1 SWDN\YIod On)0q © SWDN J9SY
. wdgzZ:y — G007 AON LI ‘any : ewnj\s1oQ (4oL SW1) B1L'LIY " UCISIBA POV

1010D4g  SjASI0ld WeLND



DISTANCE (miles)
5 ' 4.55 ; 4.42 i 317 — 5.50 : 18.30 ! 8.40 : 5.34 ;
! [ i
| | i ! | i z
a - g
£ 2 &
z g 3 £ 8
= I Q § 4
NORTH © g as 3 |
o 3 3z e 2 SOUTH
& g n x e pi o3
o~ (=} e < (4] x Q
= w w S5s z w O
. © © = > =5 w wr
= @ > '-"EJ s o] 3 ) Q oE
x < < 3 = GEOLOGIC o9 HYDROGEOLOGIC 3 33
o z s 2 I ™ UNITS Z@ UNITS( U} ‘O
- : -0
— UNDIFFERENTIATED SEDIMENTS / TAMIAMI FORMATION SURFICIAL AQUIFER o
. .
- |
N _ HAWTHORN GROUP
500l \\ INTERMEDIATE AQUIFER 1 s00
— I T
_\\\ f T —_—y
— ) e — ]
.. . — e
: ; SUWANNEE LIMESTONE FORMATION 1 ’
TAMPA LIMEST . . ——
10001 ESTONE : T UPPER FLORIDAN AQUIFER 11000
22 ‘ o //’ : TTTTTe— -t = - — — _ —_—— - = = T 7] '
3 I . OCALA FORMATION o= usowW I
z S - —
= ) — —
z J— —_— -
2 —F TTrY— o~
£ 1,500 - e ) - = T T 1,500
: - L = _ _ _ _ _ J1_ - - e — LOWER FLORIDAN AQUIFER g
g w — %
s = uSso T — 2
g z T ] T
2 e ) T [
£ . w
t e 2000 AVON PARK/LAKE CITY LIMESTONE FORMATION '_3
5 G0 FLORIDAN AQUIFER - 2,000
£ CONFINING UNIT ;
z (1,600-2,285)
?_ B N . T T \\.\\\‘—»-\ ///”A
: 2,500 - T T I S - 25500
{ LOWER FLORIDAN, AQUIFER
£ I (Top of Injection Zone at 2,472)
B OLDSMAR FORMATION
i 3,000 13,000
i
4 3,500 13,500
N CEDAR KEYS FORMATION
'5;-:% References:
RE 1. Water Resource Solutions, “Well Completion Report for IW-1 and DZMW,
g Volume 1, Collier County”, N. Collier Water Reclamation Facility, 2004.
2% 2. CH2MHill, “Lee County Utilities, Ft. Myers Beach WWTP Deep Injection Well
)/_ Operational Permit Application”, September 2002. - ,
5_ 3. Rust Epvironmental & Infrastructure, Inc., “MIT Plan for the Wastewater
g Disposal Deep Injection Well at the North Ft. Myers Utility Site”, July 1997.
=5 4. Missimer International, Inc:, “Collier County South County Regional WWTP
T Injection Well IW-1 Completion Report, Volume 1 — Text”, February 1997.
HdRIZONTAL ScALE 5. Bennett, Michael W., “Hydrologic Investigation of the Florida Aquifer System at
<z o - 40 the 1-75 Canal Site, Collier County, Florida. Technical Publication NS-7, 2001.
EF MILES , .
% Area Manager . = F > r -
3 TUENSEN - . : FLORIDA GOVERNMENTAL UTILITY AUTHORITY ', Prowa e
S [y R - . GOLDEN GATE WWTP : ‘ PRO1090.0G18
= § Projact Director ) ] Drawing Date
= W.LYNCH i 449
~s| 8 piviviotel NORTH - SOUTH 11NOVo8
=3 Manager .S. Highway One
] swon HYDROGEOLOGIC CROSS SECTION Fore
§ '. North Palm Beach, Floirda 33408 -
Tectnicat Review Tel: 561.88.1.0077 Fax: 561.881.0012. 6
W.LYNCH _www.arwds-us.oom GOLDEN GATE, FLORIDA




‘DISTANCE (miles)
= 11.00 ' 18.7 ; 8.40 ’ 24.20 i
a -
: 3z :
-
T 8 Q g
[m] =] @ uw i
g 2 2z @ ,
WEST 3 . = 5 w  EAST
: a w ©s z 3
o > o of w 4
2 = £ 8 S
g - GEOLOGIC ow o HYDROGEOLOGIC 2
i 0 Pl w UNITS 2 o UNITS 2 0
z r i _
f i UNDIFFERENTIATED SEDIMENTS / TAMIAMI FORMATION . SURFICIAL AQUIFER
ot i . ; ‘
| -— -
! —— - _ . HAWTHORN GROUP . ) K : . _
500 I . ' INTERMEDIATE AQUIFER : 1 500
] —— : Co T
: _ - '\--—\\N“ —"/_,/-——/’ | T —
r T - — SUWANNEE LIMESTONE FORMATION e g :
| I~ - —— D d .
: 1,000 . , —_— - UPPER FLORIDAN AQUIFER 11,000
] L ~ < : T —— — — §5oM e i i i it
| ~ T~ OCALA FORMATION o= - - - = == |
Z i - T = - = - - LOWER FLORIDAN AQUIFER N :
k5 o 1500+ ~ - e T : ' , e 21,500 _
e & ; T — T usow T ) e ! 3
< x : TT—— —— ; I
5 _ . - FLORIDAN AQUIFER ; &
H & 5000l AVON PARK/LAKE CITY LIMESTONE FORMATION CONFINING UNIT ! 2000 8
z : (1,600-2,285) ]
; e e
Z 2,500" AT T - v —_—t— : 42,500
% " OLDSMAR FORMATION . ' LOWER FLORIDAN AQUIFER ’
& 3,000 . ~ (Top of Injection Zone at 2.472) 1 2.000
i
% |
3,500% 43,500
!
2
:t References: ) ‘
: 1. Missimer International, Inc., “Island Water Association, City of Sanibel Injection
Well IW-1 Request to Start Operational Testing”, March 2000.
2. Water Resource Solutions, “Well Completion Report for IW-1 and DZMW,
Volume 1, Collier County”, N. Collier Water Reclamation Facility, 2004.
3. CH2MHill, “Lee County Utilities, Ft. Myers Beach WWTP Deep Injection Well
Operational Permit Application”, September 2002,
- 4. CH2MHiIll, “Application to Construct a Deep Injection Well and Single Zone
" Monitor Well”, March 2000.
5. Bennett, Michael W., “Hydrologic Investigation of the Florida Aquifer System at
HORIZONTAL SCALE the [-75 Canal Site, Collier County, Florida. Technical Publication NS-7, 2001.
[ .| 1 5.0 )
MILES ) : _ _
E e | — . ' FLORIDA GOVERNMENTAL UTILITY AUTHORITY | - P turce
LR . GOLDEN GATE WWTP PF001090.0G18
oY | 1205 ey WEST - EAST —
s Ti r 9, way One . . t
il Il e S0 HYDROGEOLOGIC CROSS SECTION =
it - B " North Palm Béach, Fioirda 33408 : ,
£ Technical Review Tek: 561.881.0077 Fax: 561.881.0012 : A : 7
;5“ E W.LYNCH www.arcadis-us.com : : ‘ _ GOLDEN G-ATE,' F_LORlDA : i :




ARCADIS

MIXA |

Construction Pemit



Charlie Crist

. Governor
Florida De
: da Department (?f | et Kot
Environmental Protection Lt. Govermor
Michael W. Sole
Secretary
SENT VIA ELECTRONIC MAIL:
In the Matter of an
Application for Permit by:
June 27, 2007
Charles L. Sweat, Director of Operations CollierCounty - UIC
Florida Governmental Utility Authority File Number: 263889-001-UC/11
280 Wekiva Springs Road, Suite 2000 FGUA Golden Gate WWTP
Longwood, Florida 32779 Class 1 Injection Well Construction

Email: csweat@govmserv.com

NOTICE OF PERMIT ISSUANCE

Enclosed is Permit Number 263889-001-UC/11 to operate a Class I Injection Well (IW-1) system, issued pursuant
to Section(s) 403.087, Florida Statutes.

Any party to this Order (permit) has the right to seek judicial review of the permit pursuant to Section 120.68,
Florida Statutes, by the filing of a Notice of Appeal pursuant to Rule 9.110, Florida Rules of Appellate
Procedure, with the Clerk of the Department in the Office of General Counsel, 3900 Commonwealth
Boulevard, Mail Station 35, Tallahassee, Florida 32399-3000; and by filing a copy of the Notice of appeal
accompanied by the applicable filing fees with the appropriate District Court of Appeal. The Notice of
Appeal must be filed within 30 days from the date this Notice is filed with the Clerk of the Department.

Executed in Lee County, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

frs—

Jon M. Igichart
Director of District Management
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Charlie Crist
Governor
Flonda Department of e
Envuonmental Protect1on . LtGovemor
MlchaelW Sole ,
Secretary
‘PERMIT

; PERMI'ITEE o
’ Charles L. Sweat, Du'ector of Operatlons
Flonda Governm ntal Utility Alithority

/280 Wekiva Springs'Road, Suite 2000 ~_ Date of Issue: Ju L
- Longwood, Florida'32779 “rr+=~ ' f"'.fExpu-auon Date:"June 26 2012
Email: _sweat@govmserv com . Latltude 26 0° 10 0' 13 00" N

; ».-)‘ ul _
. : permtttee‘ |s hereby authonzed to perform the work' or operate the acrhty shown on the appllcatlon and approved )
S drawing(s),- plans, and other’ documents attached ‘hereto or. on ﬁle w1th ‘the’ Department and made a part hereof -
I and specrﬁcally descnbed as follows ' , .
Construct one (1) nommal etghteen-mch (18) mch dlameter steel casmg Class I mjectton well (AW-1), thh
cementgd elghteen-mch (18) steel casmg to appmxmately 2750 feet bel' w-land. surface (bls) and*11.97-inch ID-
‘injectic ing & 1 ' apE 30 feet bls and a total depth of
-approxunately 3450 feet bls The annular space ; will; be ﬂmd ﬁlled wrth Halhburton Baracor 100 or’ equlvalent
and- water solutron. lnjectton wrll be- into the Oldsmar'fFormatlon or the’ .pnmary ‘means of dtsposal of non-
hazardous Téverse OSmosis. concentrate from the Golden Gate "WTP. and _ non-hazardous secondary treated
domesttc wastewater fmm the Golden Gate WWTP at a' maxlmum mjectton rate of 10 feet. .per-second, (fps), in
the 11.97:inch D FRP: mjectton tubmg or 3510 GPM (gallons per mmute) In no. case shall the maximum disposal
volume of 50 mlllton gallons per day (MGD) be exceeded The dual zone momtormg well (DZMW 1) wrll be
completed approxunately'ﬁ'om 950 to 1000 feet bls and approxlmately ﬁ'om 1250 to 1300 feet bls

-

The Applrcatton to Construct/Operate/Abandon Class I, III or V .Injection well System 'DEP Fomr 62-

' 528.900(1), was received’ April '7;- 2006, with. supportmg documents and: addmonal information last received

RN January 8,2007. The Cetificate. of Demonstratlon of: Fmanclal Res j,l,'ty was approved»July 27, 2006. The
- pro;ect is located at the 32nd Avenue S. W at Golden Gate Crty, F londa, Colher County, Flonda. '

)*

Subject to Specrﬁc Condmons 1 14

u "
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Charles L. Sweat, Director of Operations Permit/Cert No.: 263889-001-UC/11

32nd Avenue S.W. Date of Issue: June 27, 2007
Golden Gate City, Florida Expiration Date: June 26, 2012
SPECIFIC CONDITIONS:
1. GENERAL CRITERIA
a. Any permit noncompliance constitutes a violation of the Safe Drinking Water Act and is grounds for

enforcement action; for permit termination, revocation and reissuance, or modification; or for denial of a
permit renewal application.

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

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

Proper operation and maintenance includes effective perfom\anée, adequate funding, adequate operator
staffing and training, and adequate laboratory and process controls, including appropriate quality
assurance procedures.

This permit may be modified, revoked and reissued; or terminated for cause. The filing of a request by

the permittee for a permit modification, revocation or reissuance, or termination, or a notification of
planned changes or anticipated noncompliance, does not stay any permit condition.

When requested by the Department, the permittee shall furnish, within the time speclﬁed, any information
needed to determine whether cause exists for modifying, revokmg and reissuing, or terminating this
permit, or to determine compliance with this permit.

Signatories and Certification Requirements

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

(2) In accordance with Rule 62-528.340(4), F.A.C., all reports shall contain the foflowing
certification:

“I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based upon my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate and complete. 1 am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations.”

The pemiittee shall notify the Department and obtain approval prior to any physical alterations or
additions to the injection or monitor well; including removal of the well head.

The permittee shall give advance notice to the Depart'ment' of any planned changes in the permitted
cility or injection activity that may result in noncompliance with permit requirements

The permittee shall report any noncompliance that may endanger health or the environment, mcludmg
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(1) Any monitoring or other information which indicates that any contaminant may cause an
endangerment to an underground source of drinking water; or

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

(3) Any information shall be provided orally within 24 hours from the time the permittee becomes aware
of the circumstances. A written submission shall also be provided within S days of the time the
permittee becomes aware of the circumstances. The written submission shall contain a description of
the noncompliance and its cause, the period of noncompliance, including exact dates and times, and if
the noncompliance has not been corrected, the anticipated time it is expected to continue; and the
steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.

k. No underground injection is allowed that causes or allows movement of fluid into an underground source
of drinking water.

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

m. If injection is to continue beyond the expiration date of this permit the permittee shall apply for, and
obtain an operation permit. If necessary to complete the two-year operational testing period, the
permittee shall apply for renewal of the construction permit at least 60 days prior to the expiration date of
this permit.

2. SITE REQUIREMENTS

a. A drilling pad shall be provided to collect spillage of contaminants and to support the heaviest load that
will be encountered during drilling.

b. The disposal of drilling fluids, cuttings, formation water or waste shall be in a sound environmental
manner that avoids violation of surface and ground water quality standards. The disposal method shall be
approved by the Department prior to start of construction.

c. Specific drilling pad dimensions and design details shall be provided to and approved by the Department
prior to commencing construction (and shortly after selection of drilling contractor).

d. The water table monitoring wells surrounding the injection well and monitor well pads shall be sampled
and analyzed prior to drilling this injection well and then weekly thereafter. Sampling shall include
specific conductance, pH, chloride, temperature and water level.

e. Pursuant to Rule 62-528.455(1)(c)6., F.A.C., a survey indicating the exact location in metes and bounds
of all wells authorized by this permit shall be provided prior to issuance of an operating permit.
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3.

CONSTRUCTION AND TESTING REQUIREMENTS

a.

The permittee shall contact the Technical Advisory Committee (TAC) chairman so that he may schedule
progress review meetings at appropriate times with the TAC and permittee for the purpose of reviewing
the results of tests, geophysical logging, surveys, drilling records and construction problems.

All drilling shall be inside a blow out preventer upon penetration of the Floridan Aquifer.

Mechanical integrity testing is a two-part demonstration which includes a pressure test to demonstrate that
no leaks are present in the casing, tubing or packer and a temperature or- noise log and radioactive tracer
survey to demonstrate the absence of leaks behind the casing. Verification of pressure gauge cahbmtlon
must be provided at the scheduled tests.

Department approval and Technical Advisory Committee (TAC) review pursuant to F.A.C. Rule 62-528
is required for the following stages of construction:

) Intermediate casing seat selection for injection and monitor wells.
(2) Final casing seat selection for injection and monitor wells.

(3) Prior to conducting the short term injectidn test. A revised testing plan for the short-term injection
test must be submitted and approved prior to running the test. .

(4) Prior to operational (long term) testing with effluent.

(5) The permittee shall submit all necessary supporting documentation/data, with interpretation, to the
TAC for review.

The cementing program for the final injection well casing, as required in Section 62-528.410(5), Florida
Administrative Code, shall be submitted to the Department and the Technical Advisory Committee for
review. Cementing shall not commence prior to approval being granted.

All temperature surveys (except for mechanical integrity demonstration) shall be run within 48 hours after
cementing.

TAC meetings are scheduled on the 1st Tuesday of each month subject to a 5 working day prior notice
and timely receipt of critical data by all TAC members. Emergency meetings may be arranged when
justified to avoid undue construction delay.

The Permittee shall insure that safe internal pressures are maintained during the cementing of all casings
and tubings.

The injection zone and monitoring zones shall be sampled for background water quality prior to
commencement of any injection testing. Parameters to be measured are the primary and secondary
drinking water standards (except asbestos, dioxin, epichlorhydrin, and acrylamide) and the minimum
criteria for municipal effluent. ‘

The injection and monitor well(s) at the site shall be abandoned when no longer usable for their intended
purpose, or when posing potential threat to the quality of the waters of the State. Within 180 days of well
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abandonment, the permittee shall submit to the Department and the TAC the proposed plugging method,
pursuant to Rule 62-528.435,F.AC.

k. All salt used in well drilling shall be stored in an environmentally sound manner. Accurate records shall
be kept on the amount of salt used.

. All dual induction, sonic and caliper geophysical logs Tun on the pilot holes of the injection well and
monitor wells shall be submitted with scales of one inch equals one hundred feet (1”=100), two inches
equals one hundred feet (2"=100"), and five inches equals one hundred feet (5"—100')

m. An engineering drawing showing the drill pad construction (including material used) and locations of the
injection well, dual zone monitor well, and the water table monitor wells shall be provided for
Department approval prior to pad construction and well construction.

4. QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

a. This permit approval is based upon evaluation of the data contained in the application dated August 2005
and the plans and/or specifications submitted in support of the application.” Any proposed modifications
to this permit shall be submitted in writing to the Underground Injection Control program manager, the
TAC for review and clearance prior to implementation. Changes of negligible impact to the environment
and staff time will be reviewed by the program manager, cleared when appropriate and incorporated into
this permit. Changes or modifications other than those described above will require submission of a
completed application and appropriate processing fee as per Rule 62-4.050, F.A.C.

b. A professional engineer registered pursuant to Chapter 471, Florida Statutes shall be retained throughout
the construction period to be responsible for the construction operation and to certify the application,
specifications, completion report and other related documents. The Department shall be notified
immediately of any change of engineer.

c. Where required by Chapter 471 (P.E.) or Chapter 492 (P.G.) F.S., applicable portions of permit
applications and supporting documents that are submitted to the Department for public record shall be
signed and sealed by the professional(s) who approved or prepared them.

~d. The Department shall be notified immediately of any problems that may seriously hinder compliance with
this permit, construction progress, or good construction practice. The Department may require a detailed
written report describing the problem, remedial measures taken to assure compliance and measures taken
to prevent recurrence of the problem.

e. Issuance of a Class I Test/Injection well construction and testing permit does not obligate the Department

to authorize operation of the injection well system, unless the wells qualify for an operation permit
applied for by the permittee and issued by the Department.

S. BEPORT!NG REQUIREMENTS

a. Al reports and surveys required by this permit must be submrtted concurrently to all the members of the
TAC. The TAC consists of representatives from these agencies:
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Florida Department of Environmental Protection
South District

P.O. Box 2549

Fort Myers, FL 33902-2549

Florida Department of Environmental Protection
Bureau of Water Facilities Regulation

UIC Program, MS 3530

2600 Blair Stone Rd.

Tallahassee, FL. 32399-2400

- South Florida Water Management District
. P.O. Box 24860
West Palm Beach, FL 33416-4860

United States Geological Survey
9100 NW 36" Street, Suite 107
Mlaxm, FL 33178
b. Members of the TAC shall receive a weekly summary of the daily log kept by the contractor. The
reporting period shall run for seven (7) days and reports shall be mailed or emailed within 48 hours of the
last day of the reporting period. The report shall include but is not limited to the following:

) D&scription of daily footage drilled by diameter of bit or size of hole opener or reamer being used;

(2) Description of formation and depth encountered; and specific conductance of water samples collected
during drilling. Description of work during installation and cementing of casings; include amounts of
casing and actual cement used versus calculated volume required.

(3) Lithological description of drill cuttings collected evéty ten (10) feet or at every change in formation.
Description of work and type of testing accompllshed, geophysical logging, pumping tests, deviation
survey results, and coring results.

(4) Description of any construction problems that develop and their status to include a description of
what is being done or has been done to correct the problem.

(5) Description of the amount of salt used.

(6) Results of any water quality analyses performed as required by this permit, mcludmg pad monitor
wells.

(7) Copies of the driller’s log are to be submitted with the.weekly summary.

-c. The Department must be notified seventy-two (72) hours prior to all testing for mechanical integrity on
the injection well. Testing should begin during dayhght hours Monday through Friday.
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d. Annotated copies of geophysical logs, lithologic descriptions and logs and water quality data (from

drilling and packer tests) must be submitted to TAC, with interpretation, for intermediate and final casing
seat selection approvals by the Department. '
An interpretation of all test results must be submitted with all test data and geophysical logs.

After completion of construction and testing, a final report, certified by a P.E. and P.G., shall be
submitted to the Department and the TAC. The report shall include, but not be limited to, all information
and data collected under Rule 62-528.450(2) and Rule 62-528.450(3), F.A.C., with appropriate
interpretations. Mill certificates for the casing(s) shall be included in this report. To the extent possible,
the transmissivity of the injection zone and maximum injection rate within safe pressure limits shall be
estimated. '

6. The construction permit includes a period of temporary injection operatibn for the purposes of long term
testing. Prior to commencement of operational testing: '

a. Construction of the injection well shall be complete and the permittee shall submit a notice of completion

of construction certified by a P.E. to the Department.

b. Each well shall first be tested for integrity of construction, and shall be followed by a short-term injection

C.

test of such duration to allow for the prediction of the operating pressure.

The permittee shall submit the following information to each member of the Technical Advisory
Committee:

(1) A copy of the borehole television survey(s)

(2) Geophysical logs
(3) Mechanical integrity test data

(4) Data obtained during the short term injection tesﬁng conducted pursuant to Rules 62-528.405(3)(a)
and 62-528.410(7)(e), and 62-528.450(3)(a)2., F.A.C.

(5) Confining zone data

(6) Background water quality data for the injection and monitor zones
(7) Waste stream analysis 7
(8) As-built well construction specifications

(9) Draft operation and maintenance manual with emergency procedures

(10)  Other data obtained during well conslruétioh needed by the Departmént to evaluate whether the
well will operate in compliance with Department rules.

The emergency discharge meth;od' shall be fully operational and no emergency discharge shall occur until
the permittee has obtained all necessary permits.
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_ €. Any corrective action required under Rule 62-528.300(5)(c)2., F.A.C., has been completed.
f. Written authorization shall be obtained from the Department. Authorization shall be for up to two years
. or the expiration date of the construction permit, whichever is less, and is nonrenewable. The
authorization shall specify the conditions under which operational testing is approved. The authorization
shall include:

(1) Injection pressure limitation
(2) Injection flow rate limitation
€)) Mbnthly spc;,ciﬁc injectivify testing
(4) Reporting requirements, and
&) An expiration date for the operational testing period not to exceed two years.

g. Before authorizing operational testing the Department shall conduct an inspection of the facility to
determine if the conditions of the permit have been met.

7. OPERATIONAL TESTING REQUIREMENTS
a. Operational Testing Conditions - Injection Well System

(1) The injection system shall be monitored in accordance with rule 62-528.425(1)(g) and 62-528.430(2),
F.A.C. ' '

(2) The following injection well performance data shall be recorded and reported at the frequency
indicated from the injection well instrumentation in the Monthly Operating Report as indicated
below. Samples and measurements taken for the purpose of monitoring shall be representative of the
monitored activity.

The permittee shall use continuous indicating and recording devices to monitor injection flow rate, annular
pressure, and injection pressure. In the case of operational failure of any of these instruments for a period of more
than 48 hours, the permittee shall report to the Department in writing the remedial action to be taken and the date
when the failure will be corrected.

INJECTION WELL IW-1. The proposed specifications for the injection well are as follows:

7 T

| Casing Diameter

48" Steel
36" Steel _
28" Steel
18" Steel
11.97"IDFRP | 2730'

from 2750 to 3450
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fn}eéﬁon Pmssur: (psi)

Maximum Injection Pressure
‘Minimum Injection Pressure
_Average Injection Pressure
2 ETNNR : ET
Annular Pressure (psi) Daily/Monthly
Maximum.Annular Pressure. - -- —-= woos ccmiooe st e | oo . Daily/Monthly- : 5 -
Minimum Annular Pressure Daily/Monthly
Average Annular Pressure Daily/Monthly

= 7 : 2
Fluid added to/removed from Annulus (gallons) -~ - Daily/Monthly
Pressuire added to/removed from Annulus (psi) - Daily/Monthly
A SRS Y "5‘&;:‘ R {30

" Daily/Monthly

Flow-Rate (gpm)- : : L
Maximum Flow:Rate Daily/Monthly
Minimum Flow Rate Daily/Monthly_

Daily/Monthl
F U G

’ : _Ddily/Monthly
Total Volume'WTP Concentrate Injected (gallons) Daily/Moithly

Injectate Water Quality
WREF Effluent Water Quality

e 2T AT T e L AR TS A
)

Ammonia (mg/l)
Total Kjeldahl Nitrogen (TKN) (mg/L)
Nitrate + Nitrite as N (mg/l)_

Coneentv te ter Quali

Specific Conductivity (umhos/cm) ‘
Total Dissolved Solids (mg/L)

pH (std. units)

Chloride (mg/L)

Sulfate (mg/L) _

Field Temperature (°C)

Total Kjeldahl Nitrogen (TKN) (mg/L) Monthly
Sodium (mg/L) ' : Monthly
Calcium (mg/L) ' ' ' - Monthly
Potassium (mg/L) - Monthly
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Magnesium (mg/L) Monthly
Iron (mg/L) Monthly
Bicarbonate (mg/L) Monthly
Radium 226 (pCi/L) Monthly
Radium 228 (pCi/L) Monthly
Gross Alpha (pCi/L) Monthly

b. Operational Testing Conditions - Monitor Well System.

(1) The monitor well system will consist of one Dual Zone Monitor Well, (DZMW-1) as described

below:
. Well Name .__Casing Diameter and Type Depth Cased (bls)/Total (bls)
DZMW-1 24" Steel 500'
DZMW-1 (Upper) 16" Steel 950'
DZMW-1 (Upper) from 950 to 1000
DZMW-1 (Lower) 6.625" FRP 1250’
DZMW-1 (Lower) from 1250 to 1300

(2) All monitor wells shall be monitored in accordance with rule 62-528.425 and 62-528.430, F.A.C.
The following monitor well performance data shall be recorded and reported at the frequency
indicated from the monitor well instrumentation in the Monthly Operating Report as indicated below.
Samples and measurements taken for the purpose of monitoring shall be representative of the
monitored activity. The permittee shall use continuous indicating and recording devices to monitor

the monitor zone pressures or water levels.

In the case of operational failure of any of these

instruments for a period of more than 48 hours, the permittee shall report to the Department in writing
the remedial action to be taken and the date when the failure will be corrected.

DZMW-1
‘ : . Pardmeters - ' Reporting Frequency -~ .
Maxnmum Water Level/Pressure (Ft NAVD or psi) Daily/Monthly
Minimum Water Level/Pressure (Ft NAVD or psi) Daily/Monthly
Average Water Level/Pressure Monthly
Water Quality
-Parameters __Reporting Frequency
Specxﬁc Conductmty {(umhos/cm) Weekly
Total Dissolved Solids (mg/L) Weekly
pH (std. units) Weekly
Chloride (mg/L) Weekly
Sulfate (mg/L) Weekly
Field Temperature (°C) Weekly
Ammonia (mg/) Weekly
Total Kjeldahl Nitrogen (TKN) (mg/L) Weekly
Sodium (mg/L) Monthly
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Calcium (mg/L) Monthly
Potassium (mg/L) Monthly
Magnesium (mg/L) Monthly
Iron (mg/L) Monthly
Bicarbonate (mg/L) Monthly
Gross Alpha (pCi/L) ** Monthly
Radium 226 (pCi/L.) ** Monthly
Radium 228 (pCi/L) ** Monthly

** Deep zone monitor well only.

C.

(3) Water quality data may be reduced to monthly analyses after a minimum six months df data if the
conditions of Rule 62-528.450(3)(d), F.A.C., have been met and with Department approval.

The permittee shall calibrate all pressure gauge(s), flow meter(s), chart recorder(s), and other related
equipment associated with the injection well system on a semi-annual basis. The permittee shall maintain
all monitoring equipment and shall ensure that the monitoring equipment is calibrated and in proper
operating condition at all times. Laboratory equipment, methods, and quality control will follow EPA
guidelines as expressed in Standard Methods for the Examination of Water and Wastewater. The pressure
gauge(s), flow meter(s), and chart recorder(s) shall be calibrated using standard engineering methods.

The permittee shall submit monthly to the Department the results of all injection well and monitor well
data required by this permit no later than the last day of the month immediately following the month of
record. The results shall be sent to the Department of Environmental Protection, P.O. Box 2549, Fort
Myers, Florida 33902-2549. A copy of this report shall also be sent to the Department of Environmental
Protection, Underground Injection Control Program, MS 3530, 2600 Blair Stone Road, Tallahassee,
Florida 32399-2400.

The Engineer of Record or designated qualified representative must be present for the start-up operations
and the Department must be notified in writing of the date operational testing commenced for the well.

8. ABNORMAL EVENTS

a.

In the event the permittee is temporarily unable to comply with any conditions of this permit due to
breakdown of equipment, power outages, destruction by hazard of fire, wind, or by other cause, the
permittee shall notify the Department. Notification shall be made in person, by telephone or by electronic
mail within 24 hours of breakdown or malfunction to the UIC Program staff, South District office.

A wrritten report of any noncompliance referenced in 1) above shall be submitted to the South District
office within five days after its occurrence. The report shall describe the nature and cause of the
breakdown or malfunction, the steps being taken or planned to be taken to correct the problem and
prevent its reoccurrence, emergency procedures in use pending correction of the problem, and the time
when the facility will again be operating in accordance with permit conditions.

9. EMERGENCY DISPOSAL

a. All applicable federal, state and local permits must be in place to allow for any alternate discharges due to

emergency or planned outage conditions.
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b. Any changes in emergency disposal methods must be submitted for Technical Advisory

Committee (TAC) review and Department approval.

The permittee shall notify the Department within 24 hours whenever an emergency discharge has
occurred (Rule 62-528.415(4)(c)1., F.A.C.). Written notification shall be provided to the Department
within 5 days after each occurrence. The Permittee shall indicate the location and duration of the
discharge and the volume of fluid discharged. :

10. FINANCIAL RESPONSIBILITY

a.

The permittee shall maintain separately the financial resources necessary to close, plug, and abandon the
injection and associated monitor wells, at all times in accordance with Rule 62-528.435(9), F.A.C.

The permittee shall update annually the plugging and abandonment cost estimate. A certified (By
Professional Geologist or Professional Engineer) copy of the annual update shall be submitted to the
Department’s UIC Program each year within 60 days after the anniversary date of issuance of this permit
to the following addresses:

Underground Injection Control Program Underground Injection Control Program
Bureau of Water Facilities Regulation Department of Environmental Protection
Department of Environmental Protection South District Office

2600 Blair Stone Road, Mail Station #3530 2295 Victoria Avenue, Ste 364
Tallahassee, FL 32399-2400 Ft Myers, FL 33902-2549

Upon the occurrence of the annual plugging and abandonment cost estimate exceeding, by 10 percent or
more, (Section b. previously), the cost estimate upon which the current financial responsibility is based;
the permittee shall submit to the Department certified financial documentation necessary to amend,
renew, or otherwise replace the existing financial responsibility pursuant to Rule 62-528.435(9), F.A.C.
and the conditions of this permit. Local governments shall include an updated Certificate of Financial
Responsibility form and the comprehensive annual financial report for the latest completed fiscal year of
that local entity.

In the event that the mechanism used to demonstrate financial responsibility should become insufficient
or invalid for any reason, the permittee shall notify the Department of Environmental Protection in
writing within 14 days of such insufficiency or invalidation. The permittee shall within 30 days of said
notification submit to the Department for approval new financial documentation certifying either the
remedy of current financial insufficiency or resolution of the financial instrument invalidation in order to
comply with Rule 62-528.435(9), F.A.C., and the conditions of this permit.

11. MECHANICAL INTEGRITY

a.

Injection is prohibited until the permittee affirmatively demonstrates that the well has mechanical
integrity. Prior to operational testing the permittee shall establish, and thereafter maintain, mechanical
integrity of the well at all times.

If the Department determines that the injection well lacks mechanical ihtegrity, written notice shall be
given to the permittee.
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g <. Unless the Department requires the. unmedlate cessatlon of mjeetron, w1thm 48 hours of reeemng written - -
R o .notlce from the department that the well lacks. mechameal integrity the permlttee shall cease, mjeetron into
. . the well unless the Department allows eontmued mjectlon pursuant to (d) bel OW. ©

* . : d. .The Department may allow the permlttee to contmue operatlon of a well that lacks mechamcal mtegnty rf

the. penmttee demonstrates that ﬂmd movement into or between undergro sourees of drmkmg water is.
not occurrmg : * . _‘ , o

.12. The perrmttee is remmded of the neeessrty to comply wnth the pertment regulatlons of any other regulatory
L agency, as. well as: any county, mumerpal -and-federal regulatlons apphcable to- the proyect These regulatlons
o may mclude, but not lnmted 1o, \those of the Federal Emergency Management Agency m rmplementmg ﬂood

S 13. The permnttee Shall be aware' of and' operate under the general condrtnons in’ Rule.62-528 307(1)(a) through x)
- .and Rule 62- 528 3072 )thro i (). R :
t enforceable pursuan; 0 ' Chs

Note. [n the event of an. emergency the’pemnttee shall contaet the Department by callmg (850) 488-1320 '
Durmg nonnal busmess hours, the permlttee shall call (239) 332-6975 i

11,.

. ‘:::}!'] , , g TR
e | "Issued this= 27 -day-of“Jtme 2007.
e | STATE OF FLORIDA DEPARTMENT.
¥ booan 5 OF ENVIRONMENTAL PROTECTION '
Ea .
. JonM. Iglehart |
' ‘ Du'ector of sttrtct Management
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FGUA Golden Gate WWTF Injection Well System

.Monitor Well MW1
LITHOLOGICAL DESCRIPTION COMMENTS " INTERVAL : - :
‘Fill: sand, limerock and clay. " 0-4 40
LIMESTONE AND SAND: Limestone, 60%, light olive | WOB=3-4K,
-gray (SY 5/2), grainstone, soft to moderately hard, poorly | RPM=6-10 - 4-10 6.0
cemented; Sand, 40%, quartz, some calcareous, clear to ROP=10-12min/ft :
yellowish gray (SY 8/1), fine grained, sub-rounded; Shell, | :
trace, small (0.1-inch
CAP ROCK; LIMESTONE WITH Ll'l'l‘LE SAND; WOB=3-4K, o
Limestone, 90%, yellowish gray (5Y 8/1), grainstone, RPM=6-10 10-18 8.0
hard, moderately well cemented; Sand, 10%, mostly ROP=10-12min/ft '
yellowmh gray, calcareous, little quartz, clear, very fine- to
ﬁne- ed,
CALCAREOUS SAND, Ll'ITLE SHELL AND WOB=3-4K, o
LIMESTONE; Sand, 80%, very light gray (N6), RPM=6-10 18-30 12
calcareous, little quartz, clear, very fine- to fine- grained, | ROP=1min/ft
 sub-angular; Shell, 10%, white (N9), small tests;
Limestone, 10%, light olive gray (5Y 6/1), grainstone,
very soft to soft, poorly cemented; Phosphate, trace, black,
_E'ams <lmm, :
'SHELL WITH SOME SAND AND LIMES’IONE, Shell, | WOB=34K, _
60%, white (N9) to medium gray (N5), tests to 0.4-inch, RPM=6-10 30-46 16
mollusks; Sand, 20%, very light gray (N6), calcareous, 'ROP=3-5min/ft
little quartz, clear, very fine- to fine grained, sub-angular;
Limestone, 20%, light olive gray (5Y 6/1), grainstone,
very soft to soft, poorly cemented.
FOSSILIFEROUS LIMESTONE WITH LITTLE SAND | WOB=34K, .
AND SHELL; Limestone, 80%, light olive gray (5Y 6/1), | RPM=6-10 46-52 6
very fossiliferous (coquina), with shell intraclasts 'ROP=7-10min/ft
(mollusks, corals), moderately hard, moderately well
cemented, vuggy; Sand, 10%, very light gray (N6),
calcareous, very little quartz, clear, very fine- to fine-
grained, sub-angular; Shell,10%, white (N9) to medium
gray (N5), tests to 0.4-inch, mollusks; Phosphate, trace,
 black, grains <lomm.
' SAND; Sand, 100%, yellowish gray (5Y 8/1) to very pale | WOB=5K 52-70 18
orange(lOYRS/Z),calcareous,vetyﬁne—toﬁne-grmned, ‘RPM=15 :
sub- angular; Clay, trace, yellowish gray, calcareous, | ROP=<1min/ft
chalky, very soft, non- plastic; Phosphate, tmee,black, ‘
Lvery soft, grains <lmm
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) ARCADI o amoLoaicLos
: FGUA Golden Gate WWTF Injection Well System
Monitor Well MW1

‘SAND AND LITTLE LIMESTONE; Sand, 85%, . - - | WOB=SK 4 7080 ] 10
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), - | RPM=25 : ,

calcareous, little quartz, clear, very fine- to fine- grained, ROP=<1min/ft
sub-angular; Limestone, 15%, yellowish gray (SY 8/1) to ‘
very pale orange (lOYR 8/2), fossiliferous grainstone, very

soft to soft, poorly cemented, vuggy; Clay, trace, yellowish
gray, calcareous, chalky, very soft, non- plastic. Phosphate
trace, black, very soft.

SAND, SOME LIMESTONE AND Ll'I'I'LE SHELL ‘WOB=5K 80-100 20
Sand, 70%, yellowish gray (5Y 8/1) to very pale orange RPM=25 '
(10YR 8/2), calcareous, little quartz, clear, very fine- to ROP=3-5min/ft
fine- grained, sub-angular; Limestone; 20%, yellowish . -
gray (5Y 8/1) to very pale orange (10YR 8/2), fossiliferous
_grainstone, trace of forams, very soft to soft, poorly
cemented, vuggy; Shell, 10%, very pale orange (10YR
8/2), small tests to 0.2-inch, mollusks; Phosphate, trace,

black, very soft. : : ,
LIMESTONE WITH SOME SAND AND SHELL WOB=5K 100-110 10
Limestone, 60%, yellow1sh gray (5Y 8/1) to light gray RPM=25

(N7), very fossiliferous (coquina), mollusks, trace of ROP=1-2min/ft

forams, some quartz grains, fine grained, soft, mostly
poorly cemented, vuggy; Sand, 20%, yellowish gray (5Y
8/1) to very pale orange (10YR 8/2), calcareous, some
quartz, clear, very fine- to fine- grained, sub-angular;
Shell, 20%, very pale orange (10YR 8/2), small tests to
-0.2-inch, mollusks; Phosphate, trace, black, very soft.

| SAND; Sand, 100%, yellowish gray (5Y 8/1) to very pale | WOB=2-3K ~ 110-130 20
orange (10YR 8/2), calcareous, very little quartz, clear, RPM=90

very fine- to fine- grained, sub- angular; Shell, trace, very | ROP=<Imin/ft
pale orange (10YR 8/2), very small tests to 0.1-inch; '
Phosphate, trace, black, very soft.

LIMESTONE WITH LITTLE SAND AND SHELL; WOB=2-3K - 130-140 10
Limestone, 80%, yellowish gray (SY 8/1) to light gray RPM=90

(N7), fossiliferous (coquina), some grainstone, mollusks | ROP=3-Smin/ft
shells fragments, rare quartz grains, fine grained,
moderately hard to soft, moderately well- to poorly-
cemented, vuggy; Sand, 10%, yellowish gray (5Y 8/1) to
very pale orange (10YR 8/2), calcareous, some quartz,
clear, very fine- to fine- grained, sub-angular; Shell, 10%,
M_ge (10YR 8/2), tests to 0.3-inch, mollusks :
SAND, SOME LIMESTONE AND LITTLE SHELL; WOB=1-3K ' 140-160 20
Sand, 70%, quarlz, clear, very fine- to fine- grained, sub- RPM=%0
rounded, some calcareous, yellownsh gray (5Y 8/1) to very | ROP=2-5min/ft
pale orange (10YR 8/2); Limestone, 20%, yellowish gray
(5Y 8/1) to very pale orange (10YR 8/2), fossiliferous
grainstone (coquina), soft, poorly cemented, vuggy; Shell,
10%, very pale orange (10YR 8/2), small tests to 0.2-inch,

| mollusksi Phogghate, trace, black, very soft, grams' <lmm.
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{2 ARCADIS S
. . FGUA Golden Gate WWTF Injection Well System
Monitor Well MW1

‘SAND, LIMESTONE ANDSHELL,Sand,SO%.qumz,
‘|-clear, very fine- to fine- grained, often poorly cemented,
little calcareous; Limestone, 30%, light gray (N7) to
yellowish gray (S5Y 8/1), fossiliferous grainstone, with

| quartz grains and shell intraclasts, soft, poorly cemented,
| vuggy; Shell, 20%, yellowish gray (5Y 8/1) to very pale
orange (10YR 8/2), small tests to 0.2-inch, mollusks;
Phosphate, trace, black, very soft.

z, | WOB=1-3K

'RPM=90

ROP=<1min/ft

'160-175

15

CLAY; Clay, 100%, greenish gray (5GY 6/1), slightly
calcareous and sandy (up to 10% clear, fine quartz grains),
very soft, cohesive, non plastic, phosphatic (soft, fine,
black grains)

WOB=12-13K

RPM=90
‘ROP=<1min/ft

175-190

15

LIMESTONE WITH LITTLE CLAY AND SAND;
Limestone, 80%, yellowish gray (5Y 8/1) to medium gray
1 (NS), fossiliferous grainstone with quartz grains and shell
intraclasts, soft to moderately-hard, mostly poorly
cemented, vuggy; Clay, 10%, greenish gray (SGY 6/1),
slightly sandy (up to 10% clear, fine quartz grains), very
soft, cohesive, non plastic; Sand, 10%, very pale orange
(5Y 8/2), calcareous, little quartz and clear, very fine- to

WOB=14-16K

RPM=90

ROP=<1min/ft

190-200

10

CLAY; Clay, 100%, greenish gray (SGY 6/1), slightly
calcareous and sandy (up to 10% clear, fine quartz grains),
very soft, cohesive, non plasuc, phosphatic (soﬁ, fine,

bisck grains),

WOB=14-16K
RPM=90
ROP=<1min/ft

200-230

30

CLAY AND SOME LIMESTONE; Clay, 70%, greenish
gray (5GY 6/1) to yellowish gray (5Y 8/1), calcareous and
sandy (up to 10% clear, fine quartz grains), very soft,
cohesive, non plastic, phosphatic (soft, fine, black grains);
Limestone, 30%, yellowish gray (5Y 8/1) to medium gray
(NS), fossiliferous grainstone, with quartz grains and shell
intraclasts, soft to moderately hard, mostly poorly
_cemented, vugay ’

WOB=14-16K
RPM=90
ROP=<1min/ft

230-280

50

‘SANDY CLAY; Clay, 60%, greenish gray (SGY 6/1),
slightly calcareous, very soft, very phosphatic (up to 10%),
cohesive, non-plastic; Sand, 40%, quartz and calcareous,
clear to very pale orange (10YR 8/2), very fine- to fine -

WOB=14-16K
RPM=90
ROP=<1min/ft

280-290

10

_gm.med. _
- I'SANDY CLAY AND SOME LIMESTONE; Clay, 50%,
pale olive (10Y 6/2), little dusky green (5G 3/2),
calcareous, very soft, cohesive, non plastic, phosphatic
(soft, fine, black grains); Sand, 30%, quartz and
calcareous, clear to very pale orange (10YR 8/2), very
fine- to medium- grained, sub-angular; Limestone, 20%,
yellowish gray (5Y 8/1) to medium gray (NS), .
fossiliferous grainstone with quartz grains and shell
intraclasts, soft to moderately hard, mostly poorly

| cemented, vuggy.

WOB=14-16K
RPM=90
ROP=<Imin/ft

290-300

- 10
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@ ARCADIS

FGUA Golden Gate WWTF Injection Well System

"SANDY CLAY; Clay, 70%, dark greenish gray (5G 4/1),
slightly calcareous, very soft, phosphatic, cohesive, non-
plastic; Sand, 30%, quartz and calcareous, clear to very

| pale orange (10YR 8/2), very fine- to fine- grained;

| (N5), rure fragments to 0.2-inch.

Limestone, trace, yellowish gray (5Y 8/1) to medium gray |

WOB=14-16K
RPM=90

‘ROP=<Imin/ft

SANDY CLAY AND LIMESTONE,; Clay, 40%, pale
olive (10Y 6/2), dusky green (5G 3/2) and little white(N9),
calcareous, very soft, cohesive, non plastic, very -
phosphatic (soft, fine, black grains); Sand, 30%, quartz
and calcareous, clear to very pale orange (10YR 8/2), very
fine- to medium- grained, sub-angular; Limestone, 30%,
yellowish gray (5Y 8/1) to medium gray (N6),
fossiliferous grainstone with shell intraclasts, soft to
moderately hard, mostl rly cemented, vuggy.

WOB=14-16K -

RPM=90
ROP=<1min/ft

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1)
to medium gray (NS), fossiliferous grainstone with shell
intraclasts, moderately hard, moderately well cemented,
vuggy; Sand, trace, calcareous, very pale orange (10YR
8/2), very fine- to medium- grained, sub-angular; Clay,
trace, pale olive (10Y 6/2), calcareous, very soft, cohesive,
non plastic.

WOB=15-17K
RPM=90

ROP=<lmin/ft .

LIMESTONE WITH LITTLE SAND AND CLAY;
Limestone, 80%, yellowish gray (5Y 8/1) to very pale
orange (10YR 8/2), fossiliferous grainstone with shell
intraclasts, soft to moderately hard, poorly- to moderately
well- cemented, vuggy; Sand, 10%, calcareous, very pale

-orange (10YR 8/2), very fine- to medium- grained, sub-
angular; Clay, 10%, pale olive (10Y 6/2) to yellowish gray
(5Y 8/1), calcareous, very soft, cohesive, non plastic.

JwoB=15-17k
'RPM=90

ROP=<1min/ft

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1)
to medium light gray (N6), fossiliferous grainstone with

well cemented, vuggy; Sand, trace, calcareous, very pale
orange (10YR 8/2), very fine- to medium- grained, sub-
angular; Clay, trace, pale olive (10Y 6/2) to greenish gray
(5G 6/1),calcareous, very soft, cohesive, non plastic.

shell intraclasts, phosphatic, moderately hard, moderately

WOB=15-17K
RPM=90
ROP=<1min/ft

SANDY CLAY AND LIMESTONE; Clay, 40%, pale
olive (10Y 6/2), dusky green (5G 3/2) and little white(N9),
calcareous, very soft, cohesive, non plastic, very
phosphatic (soft, fine, black grains); Sand, 30%, quartz
and calcareous, clear to very pale orange (10YR 8/2), very
fine to medium grained, sub-angular; Limestone, 30%,
yellowish gray (5Y 8/1) to medium gray (NS),
fossiliferous grainstone with shell intraclasts, soft to

WOB=15-17K
RPM=90
ROP=<1min/ft

| moderatelz hard, mostlx M cemented, vuggy.

_GEOLOGIC'IDG

Monitor Well MW1
300-310 . . 10
310-330 20
330-340 10
340-370 30
370-380 10
380-390 10

Page:
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@ ARCADIS

~GEOLOGIC LOG

FGUA Golden Gate WWTTF Injection Well System
- Monitor Well MW1

| to modium light gray (N6), fossiliferous grainstone with
shell intraclasts, phosphatic, moderately hard, moderately’
well cemented, vuggy; Sand, trace, calcareous, very pale

J orange (10YR 8/2), very fine- to medium- grained, sub-
‘| angular; Clay, trace; pale olive (10Y 6/2) to greenish gray
1.(5G 6/1),calcarecus, very soft, cohesive, non plastic.

LlMFSTONE,leestone, estone, 100%, yellowish gray (5Y 8/1) -

WOB=15-17K
RPM=00
‘ROP=<1min/ft

'390-400

ST

| LIMESTONE, SOME SAND AND LITTLE CLAY,;

| Limestone, 70%, yellowish gray (5Y 8/1) to very pale

'| orange (10YR 8/2), fossiliferous grainstone with shell
intraclasts, soft, poorly cemented, vuggy; Sand, 20%,

| calcareous, very pale orange (10YR 8/2), very fine- to

{ medium- grained, sub-angular; Clay, 10%, pale olive (10Y
6/2) to yellowish gray (5Y-8/1), calcareous, very soft,
.cohesive, non plastic.

WOB=15-17K
RPM=90
ROP=<1min/t

400-410

LIMESTONE , SAND AND CLAY; Limestone, 40%,
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2),
fossiliferous grainstone, calcitic with shell intraclasts, very
soft to soft, poorly cemented, vuggy; Sand, 30%,
calcareous, very pale orange (10YR 8/2), very fine- to
medium- grained, sub-angular; Clay, 30%, pale olive (10Y
1 6/2) to yellowish gray (5Y 8/1), calcareous, very
phosphatic, very soft, cohesive, non plastic.

WOB=16-18K
RPM=90
ROP=<Imin/ft

410-420

10

] SANDY CLAY; Clay, 50%, pale olive (10Y 6/2) on top,
than mostly yellowish gray (5Y 7/2), calcareous, very soft,
cohesive, non plastic, very phosphatic; Sand, 50%,
calcareous, very pale orange (10YR:8/2), very fine to
medium grained, sub-angular; Limestone, trace, yellowish
| gray (5Y 8/1), very soft, poorly cemented.

WOB=16-18K
RPM=90
ROP=<1min/ft

420440

SANDY CLAY (MARL) AND VERY LITTLE
LIMESTONE; Clay, 50%, yellowish gray (5Y 7/2), trace
of white (N9), calcareous (marl), very soft, cohesive, non
plastic, phosphatic; Sand, 45%, calcareous, very pale
orange (10YR 8/2), very fine- to medium- grained, sub-
angular; Limestone, 5%, yellowish gray (SY 8/1),

soft, poorly. cemented.

— [ WOB=-16.15K

RPM=90
ROP=<Imin/ft

20

CLAY WITH LITTLE SAND AND VERY LITTLE
LIMESTONE; Clay, 85%, pale olive (10Y 6/2), to light
olive gray (SY 3/2), very slightly calcareous, very soft,
cohesive, non plastic, slightly phosphatic; Sand, 10%, very
pale orange (10YR 8/2), calcareous, very fine- to medium-
grained, sub-angular; Limestone, 5%, yellowish gray (5Y
8/1), fossiliferous grainstone, very soft, poorly cemented,

WOB=16-18K
RPM=90
ROP=3-Smin/ft

460-470

10
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(2 ARCADIS

FGUA Golden Gate WWTF Injection Well System

GEOLOGIC LOG

Monitor Well MW1

'40%, yellowish gray (5Y 8/1) to very pale orange (10YR
.8/2), fossiliferous grainstone, calcitic with shell
intraclasts, very soft to soft, poorly cemented, vuggy;
Sand, 30%, calcareous, very pale orange (10YR 8/2), very
fine- to medium- grained, sub-angular; Clay, 30%,
yellowish gray (5Y 8/1) with white (N9) smudges,
calcareous (marl), phosphatic, very soft, cohesive, non
plastic.

LIMESTONE SAND AND CLAY (MARL); Limestone, -

‘'WOB=16-18K- -

RPM=90
ROP=<1min/ft

" 470-490 -

20

LIMESTONE, SOME SAND AND LITTLE CLAY;
Limestone, 60%, yellowish gray (5Y 8/1) to very pale
orange (10YR 8/2), fossiliferous grainstone with shell
intraclasts, soft to moderately hard, poorly- to moderately
well- cemented, vuggy; Sand, 30%, very pale orange
(10YR 8/2), calcareous, very fine- to medium- grained,
sub-angular; Clay, 10%, pale olive (10Y 6/2) to yellowish
gray (5Y 8/1), calcareous (marl) very soft, cohslve, non
plastic.

TwoB=16-18K

RPM=90
ROP=1-5min/ft

490-500

10

LIMESTONE , SAND AND CLAY leestone, 40%,
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2),
fossiliferous grainstone, calcitic with shell intraclasts, very
soft to soft, poorly cemented, vuggy; Sand, 30%,
calcareous, very pale orange (10YR 8/2), very fine- to
medium- grained, sub-angular; Clay, 30%, dusky yellow
green (5GY 5/2) to yellowish gray (5Y 8/1), some

calcareous (marl), phosphatic, very soft, cohwve, non
-plastic.

WOB=18-20K
RPM=95
ROP=3-5min/ft

500-510

10

LIMESTONE, SOME SAND AND LITTLE CLAY;
Limestone, 60%, yellowish gray (5Y 8/1) to very pale
orange (10YR 8/2), fossiliferous grainstone with shell
intraclasts, soft to moderately hard, poorly- to moderately
well- cemented, vuggy; Sand, 30%, calcareous, very pale
orange (10YR 8/2), very fine- to medium- grained, sub-

(5Y 8/1), mostly calcareous (marl), very soft, cohwve,
non plastic.

angular; Clay, 10%, pale olive (10Y 6/2) to yellowish gray |

1 WOB=18-20K

RPM=95

| ROP=3-5min/ft

510-520

10

LIMESTONE, SAND AND CLAY (MARL); Limestone,
40%, yellowish gray (5Y 8/1) to very pale orange (10YR
8/2), fossiliferous grainstone, calcitic with shell
intraclasts, very soft to soft, poorly cemented, vuggy;
Sand, 30%, calcareous, very pale orange (10YR 8/2), very
fine- to medium- grained, sub-angular; Clay, 30%,
yellowish gray (5Y 8/1) with smudges of dusky yellow

green (5GY 5/2), calcareous (marl), phosphatlc, very soft,
cohwve, non plastic.

WOB=18-20K
RPM=95

'ROP=3-5min/ft

520-550

30
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3 ARCADS

GEOLOGIC LOG

FGUA Golden Gate WWTTF Injection Well System

up to 2-mm shell fragments, phosphatic, very fine grained,

Monitor Well MW1
'LIMESTONE; Limestone, 100%, very light gray (N8)to ~ | WOB=18-20K 7 550-560 - - - 10
| medium light gray (N6) and some light olive gray (5Y ‘| RPM=95 :
6/1), mudstone, fossiliferous with shell intraclasts, very ROP=3-5min/ft
fine grained, slightly vuggy, phosphatic, moderately hard, | Numerous cement
moderately well- to well- cemented; Shell, trace, yellowish | fragments. _
5Y 8/1), fre to 0.5-inch.. _
CLAY WITH SOME LIMESTONE; Clay, 80%, ‘WOB=18-20K 560-570 ﬁ 10 -
yellowish gray (5Y 8/1) to dark greenish gray (5GY 4/1), {§ RPM=95 :
'| mostly calcareous (marl), sandy (up to 20% of fine ROP=3-Smin/ft
calcareous sand), soft, medium plasticity; Limestone, 20%, | Numerous cement
very light gray (N8) to medium light gray (N6), fragments.
moderately hard, moderately well cemented, slightly ‘
LIMESTONE WITH LITTLE CLAY (MARL); ‘WOB=18-20K 570-590 20
| Limestone, 90%, yellowish gray (5Y 5/2), little light gray | RPM=95
(N7), oolitic grainstone, fossiliferous, small, up to 2-mm ROP=1-2min/ft
| shell fragments, slightly phosphatic, very fine grained, soft | Numerous cement
to moderately hard, moderately well cemented, slightly fragments.
vuggy; Clay, 10%, yellowish gray (5Y 8/1), calcareous
(marl), very soft, cohesive, low plasticity.
LIMESTONE AND CLAY (MARL); Limestone, 60%, WOB=20-22K 590-600 10
yellowish gray (5Y 5/2), oolitic grainstone, fossiliferous, | RPM=95
small, up to 2-mm shell fragments, slightly phosphatic, ‘ROP=1-2min/ft
very fine grained, soft to moderately hard, moderately well | Numerous cement
cemented, slightly vuggy; Clay, 40%, yellowish gray (5Y | fragments.
8/1), calcareous (marl), very soft, low plasticity. ;
'LIMESTONE WITH VERY LITTLE CLAY (MARL); WOB=20-22K 600-620 20
Limestone, 95%, yellowish gray (5Y 5/2), little light gray | RPM=95
(N7), oolitic grainstone, fossiliferous, small, up to 2-mm ROP=1-2min/ft
shell fragments, slightly phosphatic, very fine grained, soft | Abundant (50-60%)
to moderately hard, moderately well cemented, slightly Cement cuttings.
-vuggy; Clay, 5%, yellowish gray (5Y 8/1), calcareous
(marl), very soft, cohesive, low plasticity. .
LIMESTONE WITH SOME CLAY.(MARL); Limestone, | WOB=20-22K 620-630 10
80%, yellowxsh gray (5Y 5/2); grainstone, oolitic, slightly § RPM=95
small, up to 2-mm shell fragments, ROP=1-2min/ft
phosphatic, veryfine grained, soft, poorly cemented; Numerous cement
-slightly vuggy; Clay, 20%, yellowish gray (5Y 8/1), fragments.
calcareous (marl), very soft, cohesive, low plasticity. L ‘
CLAY (MARL) WITH SOME LIMESTONE,; Clay, 80%, | WOB=20-22K " 630-650 20
light olive gray. (SY. 6/1), calcareous: (marl), slightly sandy RPM=95 '
(uptolO%ofﬁne-tomedmm—gmnedcalcareoussand) { ROP=1-2min/R- 1 .
- very soft, low plasticity; Limestone, 20%, yellowish-gray. - | Few cementﬁagments D
(5YS/2),oohncgmmstone,shghtlyfossﬂ1femus,small, - R | SER
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@ ARCADS

GEOLOGIC LOG

FGUA Golden Gate WWTF Injection Well System

Monitor Well MW1

.CLAY (MARL); Clay, 100%, light olive gray (SY 6/1), | WOB=20-22K . " 650-660 ~10- -
calcareous (marl), very soft, cohesive, low plasticity, trace | RPM=95 '

-of calcareous sand; Limestone, trace, yellowish gray (5Y | ROP=1-2min/ft

5/2), grainstone, slightly foss1hferous, slightly phosphatic, | Few cement fragments.
very fine grained, sof

LIMESTONE AND CLAY (MARL); Limestone, 60%, | WOB=20-22K 660-670 10
yellowish gray (5Y 5/2), oolitic grainstone, fossiliferous, | RPM=95

small, up to 2-mm shell fragments, slightly phosphatic, - ROP=1-2min/ft

fine grained, soft, poorly cemented, slightly vuggy; Clay,

40%, yellowish gray (5Y 8/1), calcareous (marl), very soft,

low plasticity to non plastic. :

CLAY WITH LIMESTONE; Clay, 50%, dark greenish WOB=20-22K 670-680 10
gray (SGY 4/1), slightly calcareous, , very soft, cohesive, RPM=95 ' :
non plastic; Limestone, 50%, yellowish gray (5Y 5/2), ROP=1-2min/ft

oolitic grainstone, fossiliferous, slightly phosphatic, very

ined, soft, poorly cemented, slight! 2 -

LIMESTONE AND SOME CLAY; Limestone, 70%, WOB=20-22K 680-690 10
yellowish gray (5Y 5/2), mostly (90%) oolitic grainstone, | RPM=95 . ‘

fossiliferous, phosphatic, little dolomitic limestone, very ROP=1-2min/ft

fine grained, soft to moderately hard, poorly- to

moderately well- cemented; Clay, 30%, medium light gray

5§6! sliEhtchalcaxeous, soft, cohesive, low plasticity. . |

CLAY (MARL) AND LITTLE LIMESTONE; Clay, 90%, | WOB=20-22K 690-700 10
‘yellowish gray (5 Y 5/2), calcareous (marl), softto ] RPM=95

moderately hard, medium plasticity; Limestone, 10%, ROP=1-2min/ft

yellowish gray (SY 5/2), oolitic grainstone, soft, poorly ‘

cemented. .

LIMESTONE AND CLAY (MARL); Limestone, 60%, WOB=20-22K 700-710 10
mostly medium gray (N5), dolomitic, slightly phosphatic, | RPM=95

fine crystalline , some yellowish gray (5Y 5/2), packstone, | ROP=1-2min/ft

oolitic, moderately hard, moderately well cemented,

slightly vuggy; Clay, 40%, yellowish gray (5Y 5/2),

.calcareous (marl), soft and cohesive to moderately hard,

low plasticity to non plastic. _ : . .

| LIMESTONE AND LITTLE CLAY (MARL); Lxmwtone, "WOB=20-22K 710-720 10

90%, yellowish gray (5Y 5/2), mostly (90%) oolitic RPM=95

grainstone, fossiliferous, 10% dolomitic limestone, ROP=1-2min/ft

medium gray (N5), crystalline, phosphatic, soft to

moderately hard, poorly- to moderately well- cemented;

Clay, 10%, yellowish gray (5Y 5/2), calcareous (marl)

very soft to soft, low plasticity to non plastic. _ , 3 -
LIMESTONE; Limestone, 100%, yellowish gray (5Y 5/2), 1 WOB=20-22K 720-730 10
oolitic grainstone, trace of fossils, rare medium gray (N5) | RPM=95 . S ‘
dolomitic, slightly phosphatic, fine grained, very soft to ROP=1-2min/ft

soft, poorly cemented, slightly vuggy; Clay, trace '

yellowish gray (SY 5/2), calcareous (marl), very soft,

cohesive, non plastic.

o
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) ARCADIS

FGUAGoldenGateWWTFInjedionWell System

~ Monitor Well MW1
‘DOLOSTONE AND LIMESTONE; Dolostone, 50%, - | WOB=20-22K - 730-740 10
light olive gray (SY 6/1), crystalline, very fine grained, RPM=95 '
hard, well cemented, vuggy; Limestone, 50%, yellowish - |'ROP=1-2min/ft
-gray (5Y 7/2), ooilitic grainstone, fossiliferous with shell
-intraclasts, partly dolomitic, soft to moderately hard,
moderately well sli
| DOLOSTONE; Dolostone, 100%, yellowxsh gray (5Y WOB=3K 740-750 10
7/2), microcrystalline, hard, brittle, with few vugs. RPM=95
- | ROP=<1-1min/ft
| LIMESTONE WITH SOME DOLOSTONE; Limestone, | WOB=3K 750-770 20
-80%, yellowish gray (S5Y 7/2), ooilitic grainstone, RPM=95 :
fossiliferous with shell intraclasts, partly dolomitic, soft to | ROP=<1-1min/ft
moderately hard, moderately well cemented, slightly
| vuggy; Dolostone, 20%, light olive gray (5Y 6/1) and
Jyellowish gray (SY 7/2), very fine- to micro-crystalline,
hard, brittle, with few vugs. - _ ‘
LIMESTONE WITH LITTLE DOIDS'FONB, leestone, WOB=3K 770-790 20
90%, yellowish gray (5Y 7/2), ooilitic grainstone, ‘RPM=95
fossiliferous with shell intraclasts, mollusks and corals, ROP=<1-1min/ft
very slightly dolomitic, soft to moderately hard, poorly- to
-moderately well- cemented, slightly vuggy; Dolostone,
-10%, yellowish gray (5Y 7/2), mlcrocrystallme, bnttle,
] moderately hard.
DOLOSTONE AND LIMESTONE, Dolostone, 50%, WOB=3K 790-800 10
light olive gray (5Y 6/1), fine crystalline, hard, well RPM=95
cemented, vuggy; Limestone, 50%, yellowish gray (5Y ROP=<1-1min/ft
7/2), ooilitic grainstone, fossiliferous with shell intraclasts,
-partly dolomitic, soft to moderately hard, moderately well
cemented, slightly vuggy..; Clay, trace, yellowish gray
(5Y7/2), calcareous, very soft, non plastic.
CLAY (MARL), LIMESTONE AND LITTLE , WOB=3K 800-810 10
DOLOSTONE; Clay, 60%, very light gray (N8) to white | RPM=95
'(N9), calcareous (marl), chalky, cohesive, soft, low- to ROP=<1-1min/ft
medium- plasticity; Limestone, 30%, yellowish gray (5Y
7/2), ooilitic grainstone, fossiliferous with shell intraclasts,
very soft to soft, poorly cemented; Dolostone, 10%, light
ohvegmy(SYGII),cwstalhne.veryﬁnegmned,hard.
-well cemented, sli | IRETIIR] ST
'LIMESTONE AND LI'I'I'LE DOLOSTONE, Lunswne, - | WOB=3K - 810-820 | 10
90%, yellowish gray (5Y 7/2), ooilitic grainstone, RPM=95 " C
fossiliferous, dolomitic, fine grained, soft to moderately ROP=<1-1min/ft
hard,poorlycanented,vuwDolostone 10%, light gray ‘
cemented, Clay, trace, yellowlsh gray (5Y7/2), caleareous, ) B
‘very soft; non plastic. R
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Monitor Well MW1
‘| CLAY (MARL), LIMESTONE AND DOLOSTONE;. | WOB=3K " 820-830 10 -
Clay, 50%, very light gray (N8), calcareous (marl), chalky, | RPM=95 =
| very soft, COHESIVE, non plastic; Limestone, 30%, ROP=<1-1min/ft -
yellowish gray (5Y 7/2), ooilitic grainstone, fossiliferous
with shell intraclasts, very soft to soft, poorly cemented;
Dolostone, 20%, light olive gray (5Y 6/1), crystalline, very
| fine grained, moderately hard, moderately well cemented.
DOLOSTONE; Dolostone, 100%, yellowish gray (5Y | WOB=3K . 830-840 10
7/2), fine crystalline, very soft, disintegrating, mostlyina | RPM=95
form of dolomitic sand, few moderately hard fragments. ROP=<1-1min/ft
LIMESTONE AND VERY LITTLE DOLOSTONE; WOB=3K 840-850 10
Limestone, 95%, yellowish gray (5Y 7/2), ooilitic | RPM=95
grainstone, fossiliferous with shell intraclasts, very softto | ROP=<1-1min/ft
soft, poorly cemented; Dolostone, 5%, medium light gray |
(N6), crystalline, very fine grained, moderately hard,
moderately well cemented.
CLAY (MARL); Clay, 100%, yellowish gray (5Y7/2), WOB=3K 850-860 10
calcareous (marl), moderately hard, cohesive, low RPM=95
plasticity. ROP=<1-1min/ft
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), § WOB=3K 860-870 10
ooilitic grainstone, slightly dolomitic, few fossils, very RPM=95
soft to soft, poorly cemented, vuggy; Dolostone, trace, ROP=<1-1min/ft
medium light gray (N6), crystalline, very fine grained,
moderately hard, moderately well cemented.
LIMESTONE AND LITTLE DOLOSTONE; Limestone, | WOB=3K 870-890 20
90%, yellowish gray (5Y 8/1), ooilitic grainstone and RPM=95
packstone, dolomitic, trace of fossils, very soft to soft, ROP=<1-1min/ft
poorly cemented, vuggy; Dolostonel 0%, medium light
gray (N6) to yellowish gray (5Y 8/1), fine- and micro-
crystalline, moderately hard, moderately well cemented. ‘ . ,
LIMESTONE AND VERY LITTLE DOLOSTONE; WOB=3K 890-900 10
Limestone, 95%, yellowish gray (5Y 7/2), ooilitic RPM=95
grainstone, trace of fossils, very soft to soft, poorly ROP=<1-1min/ft
cemented; Dolostone, 5%, medium light gray (N6), fine
crystalline, moderately hard, moderately well cemented. , .
CLAY, LIMESTONE AND DOLOSTONE; Clay, 50%, WOB=3K 900-910 10
light olive gray (5Y 6/1), slightly calcareous, very soft, RPM=95
cohesive, non plastic; Limestone, 30%, yellowish gray (5Y | ROP=<1-1min/ft
7/2), ooilitic grainstone, fossiliferous with shell intraclasts,
very soft to soft; poorly cemented; Dolostone, 20%, .
medium light gray (N6), fine crystalline, moderately hard,
moderately well cemented.
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Monitor Well MW1
‘JLIMESTONE AND VERY LITTLEDOLOSTONE;  ‘J WOB=3K 910930 .} 20
‘Limestone, 95%, yellowish gray (5Y 7/2), ooilitic RPM=95
] grainstone, trace of fossils, dolomitic, very soft to soft, ROP=<1-1min/ft
‘poorly cemented; Dolostone, 5%, medium light gray (N6),
very fine crystalline, moderately hard, moderately well -
| LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), | WOB=3K' 930-940 10
| ooilitic grainstone, trace of fossils, very soft to soft, poorly | RPM=95
cemented; Dolostone, trace, medium light gray (N6), very | ROP=<1-1min/ft -
:ﬁneerystalhne,moderatzlyhard,modemtelywell :
cemented.
DOLOSTONE AND VERY LITTLE CLAY (MARL); WOB=5K 940-950 10
Dolostone, 95%, pale yellowish brown (10YR 6/2), fine RPM=95
| crystalline, mostly in a form of dolomitic sand, very soft, ROP=<1-1min/ft .
'} poorly cemented; Clay, 5%, pale yellowish brown (10YR
{1 6/2), calcareous (marl), soft to moderately hard, non -
plastic.
LIMESTONE AND SOME CLAY (MARL); Limestone, | WOB=7K 950-960 10
70%, yellowish gray (5Y 7/2), ooilitic grainstone, trace of § RPM=95
fossils, very soft to soft, poorly cemented; Clay, 30%, ROP=<1-1min/ft
yellowish gray (5Y 7/2), calcareous, phosphatic, very soft,
cohesive, non plastic; Dolostone, trace, medium light gray
(N6), crystalline, very fine grained, moderately hard,
‘moderately well cemented :
LIMESTONE AND CLAY (MARL); Limestone, 50%, WOB=7K 960-980 20
yellowish gray (5Y 7/2), ooilitic grainstone, trace of RPM=95
fossils, very soft to soft, poorly cemented; Clay, 50%, ROP=<1-1min/ft
yellowish gray (SY 8/1), calcareous (marl), phosphatic,
very soft, cohesive, non plastic; Dolostone, trace, medium
light gray (N6), very fine crystalline, moderately hard,
moderately well cemented. .
DOLOSTONE AND VERY LITTLE CLAY (MARL) WOB=9K 980-1000 20
AND LIMESTONE,; Dolostone, 90%, pale yellowish RPM=95
brown (10YR 6/2), fine crystalline, little (up to 10%) of ROP=<1-1min/ft
microcrystalline, mostly in a form of dolomitic sand, very
soft to moderately hard, poorly cemented; Clay, 5%, pale
.yellowish brown (10YR 6/2), calcareous (marl), soft to
moderately hard, non plastic; Limestone, 5%, yellowish
gray (5Y 7/2), oolitic grainstone, trace of fossils, very soft
to soft, poorly cemented. .
LIMESTONE; Limestone, 100%, yellow:sh gray (5Y 8/1), WOB=8K 1000-1020 20 .
grainstone, very fine grained, trace of fossils, slightly RPM=95 :
phosphatic, soft to moderately hard, moderately well ROP=1min/ft

oememed,fewv_ug.
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Monitor Well MW1
'LIMESTONE AND SOME CLAY-(MARL); Limestone, ~ | WOB=8K ~ ©1020-1030 .10 -
80%, yellowish gray (5Y 8/1), grainstone, very fine RPM=95
grained, trace of fossils, slightly phosphatic, soft to ROP=1min/ft
moderately hard, moderately well cemented, few vugs; -
Clay, 20%, yellowish gray (5Y 7/2), calcareous, very soft,
|.oon plastic.
'LIMESTONE; Limestone, 100%, yellowish gray, (5Y WOB=8K 1030-1040 10
8/1), grainstone, very fine grained, partly oolitic, RPM=95
fossiliferous (shell fragments to 2-mm), soft, poorly ROP=1min/ft
cemented, vugey.
LIMESTONE; Limestone, 100%, light olive gray WOB=8K 1040-1060 20
(5Y 5/2), mostly dolomitic and fine crystalline, some =~ | RPM=95
(30%) oolitic grainstone, yellowish gray (SY 7/2), with ROP=1min/ft
fossils, fine ﬂ' ed, vuggy, very soft, poorly cemented. ,
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), | WOB=8K 1060-1070 10
grainstone, very fine grained, trace of fossils, slightly RPM=95
phosphatic, soft to moderately hard, moderately well ROP=1min/ft
_cemented, few vu, _
LIMESTONE; Lmtone 100%, hght olive gray WOB=8K 1070-1080 10
(5Y 5/2), dolomitic, fine crystalline, little (10%) oolitic RPM=95
grainstone, yellowish gray (5Y 7/2), with fossils, fine ROP=1min/ft
| grained, vuggy, very soft, poorly cemented.
LIMESTONE AND SOME DOLOSTONE; Limestone, WOB=8K 1080-1090 10
80%, yellowish gray (5Y 8/1), grainstone, very fine RPM=95
grained, trace of fossils, slightly phosphatic, soft to ROP=1min/ft
moderately hard, moderately well cemented, few vugs;
'} Dolostone, 20%, light olive gray (5Y 6/1),
microcrystalline, hard. :
LIMESTONE; Limestone, 100%, light olive gray WOB=8K 1090-1100 10
(5Y 5/2), dolomitic, fine crystalline, fossiliferous, vuggy, | RPM=95
very soft, poorly cemented, mostly in a form of fine sand. | ROP=1min/ft
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), | WOB=8K 1100-1110 10
grainstone, very fine grained, trace of fossils, slightly RPM=95
phosphatic, soft to moderately hard, poorly- to moderately | ROP=1min/ft
well- cemented, few vugs. o
LIMESTONE AND SOME DOLOSTONE; Limestone, WOB=8K 1110-1130 20
70%, yellowish gray (5Y 7/2), packstone and grainstone, § RPM=95
fossiliferous, fine grained, , soft, poorly cemented, few ROP=1min/ft
.vugs; Dolostone, 30%, yellowish gray (5Y 8/1),
microcrystalline, moderately hard.
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), | WOB=8K 1130-1190° 60
oolitic gramstone, fine gramed, fossmferous, very soft to RPM=95 :
soft, poorly cemented, few vugs. . ROP=1min/ft .
. Pege:
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fossiliferous with small shell fragments (<2-mnm), soft to
very soft, poorly, cemented,mthfewmoderately well

__ﬂgnerns,sandy

ROP=1min/ft

‘Monitor Well MW1
: CLAY (MARL), SOME DOIDS'PONE, ‘AND SOME WOB=8K . 1190-1200 . 10 -
| LIMESTONE; Clay, 60%, light olive gray (5Y 6/1), | RPM=95 :
| calcareous (marl), very soft, cohesive, non-plastic; 1 ROP=1min/ft
Dolostone, 20%, medium gray (N5), soft, microcrystalline;
Lxmestone,20°/o,mednnnhghtgmy(N6),gmnstone, ﬁne
, medium hard.
| LIMESTONE; Limestone, 100%, yellowxsh gray (5Y 8/1), | WOB=8K 1200-1260 60
| oolitic grainstone, fossiliferous (mollusks shells tests), fine | RPM=95
grained, soft, poorly cemented. ROP=1min/ft
| LIMESTONE AND VERY LITTLE CLAY (MARL), WOB=5K '1260-1280 20
Limestone, 95%, yellowish gray (5Y 8/1), phosphatic, RPM=60 :
soft, poorly cemented; Clay, 95%, light olive gray (5Y ‘| ROP=1min/ft
6/1), calcareous (marl), very soft, cohesive, non-plastic.
LIMESTONE, Limestone, 100%, yellowish gray (5Y 8/1), . 1280-1290 10
, soft, friable, shell poorly cemented.
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), | WOB=5K 1290-1320 30
grainstone, fossiliferous, very soft to soft, poorly 4 RPM=60
cemented, slightly sandy, increasing sand content with . § ROP=1min/ft
depth.
LIMESTONE; Limestone, 100%, light olive gray (5Y ] WOB=6K 1320-1350 30
6/1), oolitic grainstone, phosphatic, fossiliferous with RPM=55
small shell ﬁagments (<2-mm), vety soft, poorly ROP=1min/ft
LIMESTONE lemtone, 100%, yellowish gray (5Y 8/1), | WOB=6K 1350-1370 20
‘oolitic grainstone, trace of phosphate, fossiliferous, very RPM=60
soft, poorly cemented, mostly in a form of sand. ROP=1min/ft
LIMES'I‘ONE, Lnnwtone, 100%, yellowish gray (5Y 8/1), | WOB=6K 1370-1410 40
oolitic grainstone with trace of dolomitic limestone, very | RPM=60
light gray (N8), fine crystalline, phosphatic, fossiliferous ROP=1min/ft
with small shell fragments (0.1-inch), soft to very soft,
poorly cemented, with few moderately well cemented
LIMESTONE; L:mwtone, 100%, yellowish gray (5Y 8/1), | WOB=6K 1410-1420 10
oolitic grainstone, trace of phosphate, fossiliferous, very RPM=60
soft, poorly cemented, mostly in a form of sand. ROP=1min/ft
LIMESTONE; Liméstone, 100%, yellowish gray (5Y 8/1), | WOB=6K "1420-1480 1 - 60"
oohtlcgramstonewnhu-aceofdolommclnnestone,ﬁneto RPM=60
microcrystalline, very light gray (N8), phosphatic,
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Monitor Well MW1
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2) ‘WOB=2K . ~1480-1530 50
oolitic grainstone, fossiliferous, little very light gray, RPM=60
dolomitic, fine grained, very soft to soft , poorly cemented, § ROP=1min/ft
trace phosphatic, sandy. Bit plugging-off
SANDSTONE AND SOME LIMESTONE; Sandstone, | WOB=2K 1530-1540 10
70%, medium gray (NS), quartz with calcareous matrix, RPM=60 . : o
'moderately hard, moderately well cemented, vuggy; ROP=1min/ft
Limestone, 70%, yellowish gray (5Y 8/1), hghtly ' Bit plugging-off
fossiliferous oolitic grainstone and some very light gray '
(N8) dolomitic limestone, fine grained to micro crystallme, '
fossiliferous, soft, poorly cemented. . S
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2) § WOB=2K 1540-1550 10
oolitic grainstone, fossiliferous, with up to 10% of very RPM=40 :
light gray, dolomitic, fine grained limestone, soft to ROP=1min/ft
moderately hard, poorly- to moderately well- cemented, | Bit plugging-off
trace phosphatic, sandy. .
LIMESTONE, 100%, light gray (N7) to very light gray WOB=2K 1550-1560 10
(N8), dolomitic to slightly dolomitic with up to 10% of RPM=40
yellowish gray (5Y 8/1), oolitic grainstone, crystalline, ROP=1min/ft
fine grained, trace of fossils (fragments to 0.1-inch), Bit plugging-off
moderately hard to soft, moderately well cemented, small :
| vugs.
| LIMESTONE, 100%, very pale orange (10YR 8/2) to very | WOB=2K - 1560-1570 10-.
light gray (N8), wackstone, slightly dolomitic with little RPM=40
grainstone, fossiliferous, soft to moderately hard, poorly- | ROP=2-3min/ft
to moderately well- cemented, shghtly vuggy, rare black
shosphate _
LIMESTONE, 100%, hght gray (N7) to very light gray = | WOB=5K 1570-1590 20
(N8), dolomitic to slightly dolomitic with up to 40% of RPM=40 ‘
yellowish gray (5Y 8/1) of fossiliferous grainstone, micro | ROP=2-3min/ft
crystalline to fine grained, slightly phosphatic, moderately
{ hard to soft, moderatelz well cemented, small vugs. : :
| LIMESTONE, 100%, very pale orange (10YR 8/2) to WOB-SK . 1590-1600 10
yellowish gray (SY 8/1), grainstone and wackstone, with RPM=40 C
trace of slightly dolomitic, very light gray (N8) fine ROP=2-3min/ft
crystalline limestone, soft to moderately hard, poorly- -
moderately well-cemented, sli R Ce L
LIMESTONE, 100%, very pale orange (lOYR 8/2), - WOB=6K ©'1600-1618 18
fossiliferous grainstone and wackstone, with trace of RPM=40 :
dolomitic, very light gray (N8) fine crystalline limestone, | ROP=2-3min/ft
soft, poorly cemented, slightly vuggy, oolitic grainstone, -
fossmferous, soﬁ to moderately hmd, poorly ented,
sli e ,

R!’M"dmlommnspeedm“:ewhmmpamme
“WOB™ denotes “weight on the bit” in thousands of pounds per square inch.
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Injection Well IW1

LITHOLOGICAL DESCRIPTION

DRILLING

- COMMENTS

DEPTH
INTERVAL

THICKNESS

Fill: sand, limerock and clay.

0-4

40

SAND: Sand 100%, very light gray (N6), little yellowish gray (5Y
8/1), 90% calcareous, 10% quartz, clear to yellowish gray (5Y 8/1),
fine- to medium- grained, angular to sub-rounded; Shell, trace, very
small (<0.1-inch) fragments.

WOB=4-5K,
RPM=6-7

4-10

6.0

CAP ROCK; LIMESTONE WITH LITTLE SAND; Limestone,
90%, yellowish gray (5Y 8/1), some light gray (N5), grainstone,
hard, well cemented; Sand, 10%, mostly yellowish. gray, calcareous,
little quartz, clear, very fine- to fine- grained, sub-angular.

WOB=8-9K,

RPM=6-7

10-18

8.0

CALCAREOUS SAND, LITTLE SHELL AND LIMESTONE;
Sand, 80%, very light gray (N6), calcareous, little quartz, clear, very
fine to fine grained, sub-angular; Shell, 10%, light olive gray ( SY
6/1), tests to 1-inch; Limestone, 10%, light olive gray (5Y 6/1),
grainstone, fine grained, very soft to soft, poorly cemented;
Phosphate, trace, black, very fine grains.

WOB=5-6K,
RPM=6-7

18-30

12

SHELL WITH LITTLE SAND AND LIMESTONE; Shell, 80%,
mostly medium gray (N5), 10% white (N9), few large tests to 1-
inch, mollusks; Sand, 10%, very light gray (N6), calcareous, little
quartz, clear, very fine- to fine- grained, sub-angular; Limestone,
10%, light olive gray (5Y 6/1), grainstone, fine grained, very soft to
soft, poorly cemented.

WOB=8-10K,
RPM=6-7

3040

10

FOSSILIFEROUS LIMESTONE, LITTLE SAND AND SHELL;
Limestone, 80%, light olive gray (5Y 6/1) to yellowish gray (5Y
8/1), very fossiliferous (coquina), with shell intraclasts (mollusks,
corals), moderately hard, moderately well cemented, vuggy; Sand,
10%, very light gray (N6), calcareous, very little quartz, clear, very
fine- to fine- grained, sub-angular; Shell, 10%, white (N9) to
medium gray (NS5), tests to 0.4-inch, mollusks; Phosphate, trace,
black, very fine grains.

WOB=8-10K,
RPM=6-7

40-56

16

LIMESTONE ; Limestone, 100%, yellowish gray (SY 8/1) to very
light gray (N8), oolitic grainstone, very fine- to fine- grained, with
little fossils (shell fragments to 0.2-inch), very soft (mostly in form
of calcareous sand), poorly cemented, slightly phosphatic; Clay,
trace, yellowish gray, calcareous, chalky, very soft, non- plastic;
Phosphate, trace, black, very soft, fine grains.

WOB=10-12K
RPM=5-6

56-70

14

FOSSILIFEROUS LIMESTONE WITH LITTLE SAND AND
SHELL; Limestone, 80%, yellowish gray (5Y 8/1) to light gray
(N7), fossiliferous (coquina), some grainstone, mollusks, rare
quartz, clear grains, slightly phosphatic, fine grained, moderately
hard to hard, moderately well- to well- cemented, vuggy; Sand,

10%, yellowish gray (5Y 8/1) to very pale orange (10YR 8/2),
calcareous, some quartz, clear, very fine- to fine- grained, sub-
angular; Shell, 10%, very pale orange (10YR 8/2), tests to 0.2-inch,
mollusks

WOB=12-14K
RPM=6-7

70-90

20
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FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

LITHOLOGICAL DESCRIPTION

DRILLING
COMMENTS

DEPTH
INTERVAL

THICKNESS

FOSSILIFEROUS LIMESTONE WITH SOME SAND AND
LITTLE SHELL; Limestone, 60%, yellowish gray (5Y 7/2) to very
light gray (N8), oolitic, fossiliferous (coquina), mollusks, few quartz
grains, fine grained, moderately hard to soft, poorly- to moderately-
well cemented, vuggy; Sand, 30%, yellowish gray (5Y 8/1) to very
pale orange (10YR 8/2), calcareous, some quartz, clear, very fine- to
fine- grained, sub-angular; Shell, 10%, very pale orange (10YR 8/2),
small tests to 0.2-inch, mollusks Phosphate, trace, black, very soft,

fine grains.

WOB=12-14K
RPM=6-7

90-100

10

SAND AND SOME LIMESTONE; Sand, 70%, yellowish gray (5Y
7/2) to very light gray (N8), calcareous, little quartz, clear, slightly
phosphatic, very fine- to fine- grained, sub-rounded; Limestone,
30%, yellowish gray (SY 7/2) to very light gray (N8), oolitic

grainstone, trace of fossils (shell fragments to 0.1-inch), soft, poorly .

cemented, vuggy; Shell, trace, very pale orange (10YR 8/2), small
tests to 0.1-inch, mollusks.

WOB=12-14K
RPM=6-7

100-120

20

LIMESTONE AND SAND; Limestone, 60%, light gray (N7) to
medium gray (N5) and little (15%) yellowish gray (5Y 7/2),
mudstone, very fine grained, soft to moderately hard, poorly
cemented; Sand, 40%, yellowish gray (5Y 8/1), calcareous and
quartz (clear), fine- to medium- grained, sub-angular to sub-
rounded; Shell, trace, very pale orange (10YR 8/2), very small tests
to 0.1-inch; Phosphate, trace, black, very soft, fine grains.

WOB=12-14K
RPM=6-7

120-130

10

SAND; Sand, 100%, quartz, clear, very fine- to fine- grained, sub-
rounded, occasionally cemented, little, up to 10%, calcareous,
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2); Phosphate,
trace, black, very soft, fine grains.

WOB=12-14K
RPM=6-7

130-140

10.

SAND, SOME LIMESTONE AND LITTLE SHELL; Sand, 60%,
quartz, clear, very fine- to fine- grained, partly very poorly
cemented, little calcareous; Limestone, 30%, light gray (N7) to
yellowish gray (5Y 8/1), fossiliferous grainstone, with quartz grains
and shell intraclasts, soft, poorly cemented, vuggy; Shell, 10%,
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), small tests
to 0.2-inch, mollusks; Phosphate, trace, black, very soft, fine grains.

WOB=20-25K
RPM=16-19

140-150

10

SAND; Sand, 100%, quartz, clear, very fine- to fine- grained, sub-
rounded, trace of calcareous, yellowish gray (5Y 8/1), slightly
phosphatic; Limestone, trace, light gray (N7) to yellowish gray (SY
8/1), fossiliferous grainstone, with quartz grains and shell
intraclasts, soft, poorly cemented, vuggy; Shell, trace, yellowish
gray (5Y 8/1) to very pale orange (10YR 8/2), small tests to 0.2-
inch, mollusks.

WOB=20-25K
RPM=16-19

150-160

10
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(2 ARCADIS

GEOLOGIC LOG

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1

SAND AND SOME LIMESTONE ; Sand, 70%, quartz, clear, and
calcareous, yellowish gray (5Y 7/2) very fine- to medium- grained,
partly poorly cemented; Limestone, 30%, light gray (N7)to .

yellowish gray (5Y 8/1), oolitic grainstone, with quartz grains and

few shell intraclasts, very soft, poorly cemented, vuggy; Shell, trace, .

yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), small tests
to 0.1-inch; Phosphate, trace, black, very soft, fine grains.

| WOB=20-25K

RPM=16-19

160-180

20

SANDY CLAY; Clay, 50%, dusky yellow green (SGY 5/2), very
slightly calcareous, soft, low plasticity, trace of black phosphate;
-Sand, 50%, quartz, clear , very fine to fine grained, sub-rounded. -

| WOB=20-25K

RPM=16-19

180-200

20

SANDY CLAY; Clay, 70%, dusky yellow green (SGY 5/2), very
slightly calcareous, very soft, cohesive, medium plasticity, trace of
black phosphate; Sand, 30%, quartz, clear , very fine- to fine-
grained, sub-rounded; Shell, trace, very pale orange (10YR 8/2),
small tests to 0.1-inch; Limestone, trace, yellow1sh gray (5Y 8/1),
small fragments to 0.2-inch.

WOB=20-25K
RPM=16-19

200-210

10

SANDY CLAY WITH VERY LITTLE LIMESTONE,; Clay, 50%,
dusky yellow green (5GY 5/2), very slightly calcareous, soft, low
plasticity to non-plastic, trace of phosphate; Sand, 45%, clear,
quartz, fine- to coarse- grained, sub-rounded to sub-angular;
Limestone, 5%, yellowish gray (5Y 8/1), small fragments to 0.2-
inch; Shell, trace, very pale orange (10YR 8/2), small tests to 0.1-
inch.

‘WOB=20-25K
RPM=16-19

210-220

10

CLAY AND LITTLE SAND; Clay, 90%, greenish gray (5GY 6/1),
soft, cohesive, medium to high plasticity, slightly phosphatic with
up to 10% of clear, quartz sand, very fine grained, sub-rounded;
Limestone, trace, yellowish gray (5Y 8/1), small fragments to 0.1-
inch; Shell, trace, very pale orange (10YR 8/2), small tests to 0.1-
inch.

WOB=20-25K
RPM=16-19

220-230

10

LIMESTONE WITH SAND AND SOME CLAY; Limestone, 50%,
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), mostly
oolitic grainstone with shell intraclasts, little mudstone, fine grained,
soft, poorly cemented, vuggy; Sand, 30%, clear, quartz,, fine- to
medium- grained, sub-rounded,; Clay, 20%, pale olive (10Y 6/2),
soft, cohesive, low plasticity; Phosphate, trace, black, very soft, fine

WOB=20-23K
RPM=5-6

230-240

10

|_grains.

CLAY, LIMESTONE AND SHELL; Clay, 50%, greenish gray
(5GY 6/1), slightly calcareous and sandy (up to 10% clear, fine
quartz grains), very soft, cohesive, non plastic, phosphatic (soft,
fine, black grains); Limestone, 30%, yellowish gray (5Y 8/1) to
medium gray (N5), fossiliferous grainstone, with quartz grains and
shell intraclasts, fine grained, soft to moderately hard, mostly poorly
cemented, vuggy; Shell, 20%, yellowish gray (5Y 8/1), mostly
fragments, few whole shells to 0.4-inch, mollusks .

WOB=20-23K
RPM=5-6

240-250

10
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FGUA Golden Gate WWTP Injection Well System

Injection Well IW1

.| CLAY AND LITTLE LIMESTONE; Clay, 90%, pale olive (10Y = | WOB=21-23K 250-260 10

‘6/2) to yellowish gray (5Y 8/1), sandy (up to 10% of calcareous and | RPM=5-6 :

quartz), very soft, cohesive, non plastic, phosphatic; Limestone,

10%, yellowish gray (5Y 8/1) to medium gray (N5), oolitic,

fossiliferous grainstone, with quartz grains and shell mtraclasts, soft,

mostly poorly cemented, vuggy : :

LIMESTONE WITH SOME SHELL AND LITTLE CLAY WOB=21-23K 260-270 10

Limestone, 70%, yellownsh gray (5Y 8/1) to medium gray (NS), RPM=5-6 ,

fossiliferous grainstone with quartz grains and shell intraclasts, very
soft , poorly cemented, vuggy; Shell, 20%, yellowish gray (5Y 8/1),
small fragments to 0.2-inch, mollusks; Clay, 10%, greenish gray '
(5GY 6/1), slightly sandy, very soft, cohesive, non plastic; Sand,
trace, very pale orange (5Y 8/2), calcareous, little quartz and clear,
very fine- to fine- grained, sub-angular. :
SANDY, PHOSPHATIC CLAY; Clay, 70%, dark greenish gray WOB=21-23K 270-290 | 20
(5G 4/1), slightly calcareous, very soft, phosphatic, cohesive, non- RPM=5-6
plastic; Sand, 20%, quartz and calcareous, clear to very pale orange
(10YR 8/2), very fine- to fine- grained; Phosphate, 10%, black, very
fine, sub-rounded grains; Limestone, trace, yellowish gray (5Y 8/1)
to medium gray (N5), rare fragments to 0.2-inch.. :
LIMESTONE, SHELL AND LITTLE SAND; Limestone, 50%, WOB=19-21K 290-330 40
yellowish gray (5Y 8/1) to medium gray (N5), very fossiliferous RPM=17-21
grainstone with shell intraclasts, phosphatic, soft, poorly cemented,
vuggy; Shell, 40%, very pale orange (10YR 8/2) to yellowish gray
(5Y 8/1), small tests to 0.2-inch, mollusks; Sand, 10%, yellowish
gray (5Y 8/1) to very pale orange (10YR 8/2), calcareous, very fine-
to medium- grained, sub-angular; Clay, trace, pale olive (10Y 6/2),
calcareous, very soft, cohesive, non-plastic. : :
SHELL AND LIMESTONE; Shell, 60%, very pale orange (10YR WOB=7-9K 330-360 - 30
8/2) to yellowish gray (5Y 8/1), mostly small tests to 0.2-inch, few | RPM=12-17
large fragments to 1.5-inch; Limestone, 40%, yellowish gray (5Y
8/1) to medium light gray (N6), fossiliferous grainstone with shell
intraclasts, phosphatic, soft, poorly cemented, vuggy; Sand, trace,
calcareous, very pale orange (10YR 8/2), very fine- to medium-
grained, sub-angular; Clay, trace, pale olive (10Y 6/2) to greenish
| gray (5G 6/1), calcareous, very soft, cohesive, non plastic
LIMESTONE, SHELL AND LITTLE CLAY; Limestone, 60%, WOB=79K - 360-370 | 10
yellowish gray (5Y 8/1), little medium gray (N5), fossiliferous RPM=12-17 :
oolitic grainstone with shell intraclasts, trace of phosphate, soft, '
poorly cemented, vuggy; Shell, 30%, very pale orange (10YR 8/2)
to yellowish gray (5Y 8/1), mostly small tests to 0.2-inch, few large
fragments to 1-inch, mollusks; Clay, 10%, pale olive (10Y 6/2),
slightly calcareous, very soft, cohesive, non plastic; Sand, trace,
-yellowish gray (5Y 8/2) to very pale orange (10YR 8/2), calcareous,
very fine- to medium- grained, sub-angular.
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- FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

| SHELL, LIMESTONE AND LITTLE CLAY; Shell, 60%, very pale | WOB=7-9K - -370-380 10
| orange (10YR 8/2) to yellowish gray (5Y 8/1), mostly small teststo | RPM=12-17
0.2-inch, numerous large fragments to 2-inch; Limestone, 30%,
yellowish gray (5Y 8/1) to medium light gray (N6), fossiliferous
oolitic grainstone with shell intraclasts, trace of black phosphate,
soft, poorly cemented, vuggy; Clay, 10%, pale olive (10Y 6/2) to
greenish gray (5G 6/1), slightly calcareous, very soft, cohesive, non
plastic; Sand, trace, calcareous, very pale orange (10YR 8/2), very
fine- to medium- grained, sub-angular.

LIMESTONE, SOME SHELL AND LITTLE CLAY; Limestone, | WOB=7-9K "~ 380-410 30
70%, yellowish gray (5Y 8/1), little medium gray (NS), RPM=12-17
fossiliferous oolitic grainstone with shell intraclasts, trace of
phosphate, soft, poorly cemented, vuggy; Shell, 20%, very pale .
orange (10YR 8/2 to yellowish gray (5Y 8/1), mostly small tests to
0.2-inch, few fragments to 0.5-inch, mollusks; Clay, 10%, pale olive
(10Y 6/2), slightly calcareous, very soft, cohesive, non plastic; Sand,
trace, yellowish gray (5Y 8/1) to very pale orange (10YR 8/2),
calcareous, very fine- to medium- grained, sub-angular.

LIMESTONE AND SOME CLAY; Limestone, 80%, yellowish WOB=7-9K 410-420 10
gray (5Y 8/1) to very pale orange (10YR 8/2), oolitic grainstone RPM=12-17
with occasional shell intraclasts, very phosphatic, very fine- to fine-
grained, very soft, poorly cemented; Clay, 20%, yellowish gray (SY
8/1), very soft, cohesive, non plastic.

LIMESTONE WITH SOME SHELL; Limestone, 80%, yellowish WOB=7-9K 420-430 10
gray (SY 7/2), fossiliferous oolitic grainstone, phosphatic, mostly RPM=12-17
very soft to soft, poorly cemented, some larger (to 0.5-inch)
fragments, moderately hard, moderately-well cemented; Shell, 20%,
very pale orange (10YR 8/2) to yellowish gray (5Y 7/2), small tests
to.0.2-inch.

LIMESTONE AND SOME SHELL; Limestone, 70%, yellowish WOB=16-18K 430-440 10
gray (5Y 8/1), fossiliferous oolitic grainstone with shell intraclasts, | RPM=17-19
phosphatic, soft to moderately hard and hard, poorly- to moderately-
well cemented, slightly vuggy; Shell, 30%, very pale orange (10YR

| 8/2) to yellowish gray (5Y 8/1), mostly small tests to 0.2-inch,
frequent large fragments to 1.5-inch, mollusks; Clay, trace,
yellowish gray (SY 7/2), calcareous, very soft, cohesive, non plastic.

CLAY, SAND AND LITTLE LIMESTONE ; Clay, 50%, yellowish | WOB=7-9K 440-450 10
gray (5Y 7/2), slightly calcareous, very phosphatic, very soft, lightly | RPM=12-17
cohesive, low plasticity to non plastic; Sand, 40%, calcareous,
yellowish gray (5Y 8/1), very fine- to- medium grained, sub-
angular; Limestone, 10%, yellowish gray (5Y 8/1) to very pale
orange (10YR 8/2), fossiliferous grainstone, very soft to soft,
poorly cemented; Shell, trace, very pale orange (10YR 8/2) to
yellowish gray (SY 8/1), mostly small tests to 0.2-inch..
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2 ARCADIS GEOLOGICLOG

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1

LIMESTONE SOME SAND AND CLAY (MARL); Limestone, "'WOB=7-9K 450-460 10
40%, yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), ‘RPM=12-17
fossiliferous grainstone with shell intraclasts, very soft to soft, '
poorly cemented; Sand, 30%, very pale orange (10YR 8/2),
calcareous, very fine- to medium- grained, sub-angular; Clay, 30%,
pale olive (10Y 6/2) to yellowish gray (5Y 8/1) with white
smudges, calcareous, chalky, very phosphatic, very soft, non plastic;
Shell, very pale orange (10YR 8/2) to yellowish gray (5Y 8/1),
mostly small tests to 0.2-inch. .
FOSSILIFEROUS LIMESTONE AND LITTLE CLAY'(MARL);, | WOB=26-28K 460-470 10
Limestone, 90%, yellowish gray (5Y 7/2) fossiliferous grainstone RPM=12-17
with numerous shell intraclasts, phosphatic, very fine to fine :
grained, vuggy, few fragments of dark gray (N3) massive limestone,
very fine- to fine- grained, moderately hard to hard, mostly well
cemented; Clay, 10%, pale olive (10Y 6/2), calcareous (marl),
phosphatic, very soft, cohesive, non plastic.
LIMESTONE AND LITTLE CLAY(MARL); Limestone, 85%, WOB=8-10K 470-520 50
yellowish gray (5Y 7/2) to very pale orange (10YR 8/2), RPM=5-6
fossiliferous oolitic grainstone with some shell intraclasts, Few cement
phosphatic, very fine- to fine- grained, moderately hard, moderately | fragments
well cemented, vuggy; Clay, 15%, pale olive (10Y 6/2) to yellowish
gray (5Y 8/1), calcareous (marl), phosphatic, very soft, cohesive,
non plastic.
LIMESTONE, 100%, yellowish gray (5Y 7/2), fine crystalline, WOB=8-10K 520-530 -10
partly oolitic, slightly phosphatic, very fine- to fine grained, RPM=5-6 '
moderately hard, moderately well cemented, vuggy : Few cement

' fragments
LIMESTONE AND LITTLE CLAY (MARL); Limestone, 80%, WOB=8-10K 530-550 20
mostly (70%) yellowish gray (5Y 7/2), fine crystalline, moderately | RPM=5-6
hard, moderately well cemented, some (20%) light gray (N7), Numerous
oolitic grainstone, fossiliferous, very fine grained, soft, poorly cement
cemented, slightly vuggy; Clay, 20%, pale yellow (5Y 8/4), fragments
calcareous (marl), very soft, non plastic.
LIMESTONE WITH LITTLE CLAY (MARL); Limestone, 90%, WOB=8-10K . 550-560 10
yellowish gray (5Y 7/2) to medium dark gray (N4), mostly (80%) RPM=5-6
fine crystalline, fossiliferous with shell intraclasts, very phosphatic, | Abundant
very fine grained, moderately hard, moderately well cemented, little | cement cuttings
(20%) oolitic grainstone, fossiliferous, small, up to 0.1-inch shell
fragments, slightly phosphatic, fine- to very fine- grained, soft,
poorly cemented, slightly vuggy; Clay, 10%, pale yellow (5Y. 7/4),
calcareous (marl), soft, low plasticity. :
LIMESTONE AND LITTLE CLAY (MARL); Limestone, 85%, WOB=8-10K 560-580 20
yellowish gray (5Y 7/2), little light gray (N7), oolitic grainstone, RPM=5-6
fossiliferous, very fine- to fine grained, very soft to moderately hard, | Numerous
poorly cemented, slightly vuggy; Clay, 20%, yellowish gray (5Y cement
8/1), calcareous (marl), very soft, cohesive, low plasticity. fragments
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FGUA Golden Gate WWTP Injection Well System

. Injection Well IW1
LIMESTONE AND VERY LITTLE CLAY, Limestone, 95%, WOB~8-10K ' 580-600 - .20
yellowish gray (5Y 7/2), little light gray (N7), oolitic grainstone, .RPM=5-6.
fossiliferous, very fine- to fine- grained, very soft to moderately Few cement
hard, poorly cemented, slightly vuggy; Clay, 5%, yellowish gray, fragments
(5Y 712), low plasticity, calcareous (marl) v
CLAY (MARL) WITH SOME LIMESTONE; Clay, 80%, light WOB=8-10K 600-610 10
olive gray (5Y 7/3), calcareous (marl), slightly sandy (<10% fine- to | RPM=5-6
medium- grained calcareous sand), very soft, low plasticity;
Limestone, 20%, yellowish gray (5Y 7/2), oolitic grainstone, very
fine grained, soft, poorly cemented, slightly vuggy. .
LIMESTONE WITH SOME SAND; Limestone, 70%, yellowish WOB=8-10K 610-620 10
gray (5Y 7/2), oolitic grainstone, very fine- to fine- grained, soft, RPM=5-6
poorly cemented, slightly vuggy; Sand, 30%, yellowish gray (5Y
7/2), poorly cemented, very fine grained, sub-angular. 1
LIMESTONE WITH SOME CLAY (MARL); Limestone, 80%, WOB=8-10K 620-630 10
yellowish gray (5Y 7/2), oolitic grainstone, little fossils, up to 0.1- RPM=5-6 '
inch shell fragments, phosphatic, very fine grained, soft, poorly
cemented, slightly vuggy; Clay, 20%, pale yellow (5Y 8/3),
calcareous, very soft, low plasticity.
CLAY (MARL); Clay, 100%, pale olive (5Y 6/4), calcareous WOB=8-10K 630-640 10
(marl), very soft, low plasticity, trace calcareous sand; Limestone, RPM=5-6
trace, yellowish gray (5Y 7/2), grainstone, very soft, poorly
cemented.
LIMESTONE AND CLAY (MARL); Limestone, 60%, yellowish WOB=8-10K 640-660 20
gray (5Y 7/2), oolitic grainstone, fossiliferous, up to 0.1-inch shell RPM=5-6
fragments, phosphatic, fine grained, soft, poorly cemented, slightly
vuggy; Clay, 40%, pale yellow (5Y 7/3), calcareous (marl), very
soft, cohesive, low plasticity to non plastic.
CLAY (MARL) AND VERY LITTLE LIMESTONE; Clay, 95%, WOB=8-10K 660-670 10
olive gray (5Y 5/2), calcareous (marl), very soft, cohesive, low RPM=5-6
plasticity to non plastic; Limestone, 5%, yellowish gray (5Y 7/2),
oolitic grainstone, soft, poorly cemented.
CLAY (MARL) AND LIMESTONE; Clay, 50%, pale olive (10Y WOB=8-10K 670-680 10
6/2), calcareous (marl), very soft, cohesive, non plastic; Limestone, | RPM=5-6
50%, yellowish gray (5Y 7/2), grainstone, fossiliferous, phosphatic,
very soft, poorly cemented; trace dolomitic limestone, dark gray
(N3), very fine grained, moderately hard, moderately well cemented. ‘ :
LIMESTONE AND SOME CLAY (MARL); Limestone, 70%, WOB=8-10K 680-700 20
yellowish gray (5Y 7/2), oolitic grainstone, fossiliferous, RPM=5-6
phosphatic, very fine grained, soft to moderately hard, moderately
well cemented; Clay, 30%, pale olive (10Y 6/2), calcareous, very
soft, cohesive, non plastic. .
LIMESTONE; Limestone, 100%; 80%, medium gray (N5), fine WOB=8-10K 700-710 10
crystalline, very phosphatic, very fine grained, hard, well cemented, | RPM=5-6
slightly vuggy; 20%, yellowish gray (SY 7/2), oolitic grainstone,
fossiliferous, soft, poorly cemented, slightly vuggy.
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{9 ARCADIS CROLOSICLOS
' FGUA Golden Gate WWTP Injection Well System
Injection Well TW1

LIMESTONE AND LITTLE CLAY (MARL); Limestone, 90%,
yellowish gray (SY 7/2), oolitic grainstone, fossiliferous,
phosphatic, trace of slightly dolomitic limestone, fine crystalline,
very fine grained, soft to moderately hard, poorly- to moderately
well- cemented; Clay, 10%, very light gray (N8), calcareous (marl),
very soft, low plasticity-to.non plastic. .

-WOB=8-10K

RPM=5-6

710-720

10

LIMESTONE; Limestone, 100%; 70% medium gray (N5), fme

crystalline, slightly dolomitic, very phosphatic, fossiliferous, with

few shell intraclasts, very fine grained, moderately hard, well

cemented, slightly vuggy; 30%, yellowish gray (5Y 7/2), oolitic

grainstone, very fossiliferous (frequent shell intraclasts), sllghtly
hosphatic, soft, poorly cemented, vuggy.

WOB=8-10K

RPM=5-6..

720-730

10

DOLOSTONE AND LITTLE LIMESTONE; Dolostone 90%, -
light olive gray (SY 6/1), fine crystalline, with trace of phosphate,

10%, yellowish gray (5Y 7/2), mostly oolitic, fossiliferous
grainstone, fine grained, little fine crystalline, dolomitic, soft to
moderately hard, poorly- to moderately-well cemented.

slightly vuggy, moderately hard, brittle, well cemented; Limestone, -

WOB=8-10K
RPM=5-6

" 730-740

10 -

LIMESTONE AND VERY LITTLE DOLOSTONE; Limestone,
95%, yellowish gray (5Y 7/2), fine crystalline, dolomitic, little
oolitic grainstone, fossiliferous with shell intraclasts, slightly
phosphatic, soft to moderately hard, moderately well cemented;
Dolostone, 5%, light olive gray (SY 6/1), fine crystalline, slightly
| vuggy, moderately hard, brittle, well cemented.

WOB=8-10K

RPM=5-6

740-750

10

LIMESTONE AND SOME DOLOSTONE; Limestone, 80%,
yellowish gray (5Y 7/2), fine crystalline, dolomitic, little oolitic
grainstone, fossiliferous with shell intraclasts, slightly phosphatic,
soft to moderately hard, moderately well cemented; Dolostone,
20%, light olive gray (5Y 6/1), fine crystalline, moderately hard,
brittle, well cemented, slightly vuggy.

WOB=1-2K
RPM=35-39

750-760

10

LIMESTONE AND LITTLE DOLOSTONE; Limestone, 90%,
yellowish gray (5Y 7/2), some light gray (N7), fine crystalline,
dolomitic, little oolitic grainstone, fossiliferous with shell
intraclasts, trace of phosphate, soft to moderately hard, moderately
well cemented; Dolostone, 10%, light olive gray (5Y 6/1), fine
crystalline, moderately hard, brittle, well cemented, slightly vuggy.

WOB=1-2K
RPM=35-39

760-780

20

DOLOSTONE,; Dolostone, 100%, pale yellowish brown (10YR
6/2), very fine crystalline, moderately hard, brittle, well cemented,

gray (5Y 7/2), oolitic grainstone, fossiliferous, soft, poorly
cemented.

slightly vuggy; Limestone, trace, yellowish gray (5Y 7/2), yellowish -

TWOB=1-2K

RPM=35-39

780-790

10

SANDSTONE; Sandstone 100%, light olive gray (5Y 6/1), clear,
quartz, very fine grained, moderately hard to hard, moderately well-
to well cemented; Limestone, trace, yellowish gray (5Y 7/2), oolitic
| grainstone, fossiliferous, soft, poorly cemented. .

WOB=1-2K
RPM=35-39

790-800

10
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@ ARCADIS . GEOLOGIC LOG

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1
LIMESTONE AND SOME CLAY (MARL), Limestone, 70%, pale | WOB=1-2K 800-810 10
yellowish brown (10YR 6/2), mostly dolomitic, fine crystalline, RPM=35-39 :
some oolitic, slightly fossiliferous, moderately hard to soft, o
moderately well-to poorly- cemented, vuggy, sometimes porous;
Clay, 30%, pale yellowish brown (10YR 6/2), calcareous (marl),
very soft, cohesive, low plasticity. : , -
LIMESTONE; Limestone, 100%, yellowish gray (SY 7/2), oolmc WOB=1-2K 810-840 - 30
grainstone, mostly in a form of calcareous sand, rare larger (to 0.5- | RPM=35-39
inch) fragments, calcitic, few fossils, trace of black phosphate very C
soft to soft, poorly cemented, vuggy. :
'LIMESTONE; Limestone, 100%, yellowish gray (5Y8/1), oolitic WOB=1-2K 840-890 50
grainstone, very fossiliferous with forams, trace of black phosphate, | RPM=35-39
very soft to soft, poorly- to moderately-well cemented, vuggy )
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), to pale | WOB=2-5K 890-970 80
yellowish brown (10YR 6/2), oolitic grainstone, mostly in a form of | RPM=39-42
calcareous sand, rare larger (to 0.5-inch) fragments, calcitic, few
fossils, trace of black phosphate, very soft to soft, poorly cemented,
vuggy, up to 20% of medium light gray (N6), fine crystalline,
moderately hard, moderately well cemented.
LIMESTONE AND DOLOSTONE; Limestone, 60%, yellowish WOB=2-5K 970-980 10
gray (5Y 7/2), oolitic grainstone, mostly in the form of calcareous RPM=39-42
sand, soft, poorly cemented, vuggy; Dolostone, 40%, medium light
gray (N6), very fine grained, moderately hard, slightly vuggy. :
LIMESTONE AND LITTLE DOLOSTONE; Limestone, 90%, WOB=2-5K 980-990 10
dusky yellow (5Y 6/4), oolitic grainstone, mostly in the form of RPM=39-42
calcareous sand, soft, poorly cemented, vuggy; Dolostone, 10%,
| light gray (N7), very fine grained, moderately hard, slightly vuggy.
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=2-5K 990-1060 70
grainstone, fine grained, fossiliferous, very soft to soft, poorly RPM=39-42
cemented, slightly vuggy.
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), WOB=2-5K 1060-1110 50
dolomitic, fine crystalline, little oolitic grainstone, with fossils, fine | RPM=39-42
grained, poorly cemented, vuggy, soft.
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), slightty | WOB=2-5K 1110-1170 60
dolomitic, fine crystalline, little oolitic grainstone, with fossils to RPM=39-42
0.2-inch, trace phosphatic, fine grained, poorly cemented, slightly
| vuggy, soft. .
LIMESTONE; Limestone, 100%, yellownsh gray (5Y 7/2), oolltlc WOB=2-5K 1170-1180 10
grainstone, slightly phosphatic, fine grained, poorly cemented, RPM=39-42
| vuggy, soft. - '
LIMESTONE; leestone, 100%; 80% yellowish gray (SY 7/2), WOB=2-5K 1180-1230 50
oolitic grainstone, trace of fossils, trace of phosphate, very fine to RPM=39-42 ’
fine grained, very soft, poorly cemented (mostly in-a form of
calcareous sand), moderately vuggy, 20% light gray (N7), dolomitic,
fine crystalline, moderately hard, moderately well cemented, slightly
| VUZEY.
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Tal . GEOLOGIC LOG
(2 ARCADIS
' ' FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

CALCAREOUS SAND; Sand, 100%, yellowish gray (5Y. 7/2),
product of poorly cemented, weathered oolitic limestone, trace of
fossils (sporadic forams), trace of phosphate, fine- to medium-
grained, trace of light gray (N7) dolomitic limestone; Clay, trace
yellowish gray (5Y. 7/2), calcareous (marl), very soft, non plastic. -

'WOB=2-5K
RPM=3942

1230-1250

20

CALCAREOUS SAND AND SOME CLAY (MARL); Sand, 80%,
yellowish gray (5Y 7/2), product of poorly cemented, weathered
oolitic limestone, trace of fossils (sporadic forams), trace of
phosphate, fine- to medium- grained, trace of light gray (N7)
dolomitic limestone; Clay, 20%, yellowish gray (SY 7/2), light olive
gray (5Y 6/1) to very light gray (N8), calcareous (marl), phosphatlc
very soft, low plasticity. \

WOB=2-5K
RPM=39-42

T1250-1270

20.

SAND; Sand, 100%; 70% yellow:sh gray (5Y 7/2), product of
poorly cemented, weathered oolitic limestone, trace of fossils
(sporadic forams), trace of phosphate, fine to medium grained, 30%,

quartz, clear, fine gramed, sub-rounded; Clay, trace, yellowxsh gray
(5Y 7/2), calcareous (marl), very soft, non plastic.

WOB=2-5K
RPM=39-42

1270-1280

10

LIMESTONE AND SAND; Limestone, 60%; 60% medium light
gray (N6), dolomitic, fine crystalline, soft to moderately hard,
moderately well cemented; 40%, yellowish gray (5Y 7/2), oolitic
grainstone, trace of fossils, trace of phosphate, very fine- to fine-
grained, very soft, poorly cemented, up to 50% in a form of
calcareous sand, yellowish gray (5Y 7/2), product of poorly
cemented, weathered oolitic limestone, some quartz, clear, fine
grained, sub-rounded; Clay, trace, yellowish gray (5Y 7/2),
calcareous (marl), very soft, non plastic.

WOB=2-5K
RPM=39-42

1280-1290

10

LIMESTONE; Limestone, 100%; 90% yellowish gray (5Y 7/2),
oolitic grainstone, fossiliferous (forams), slightly phosphatic, very.
fine- to fine- grained, very soft to moderately hard, poorly- to-
moderately- well cemented (mostly in a form of calcareous sand);
moderately vuggy; 10% light gray (N7), dolomitic, fine crystalline,
moderately hard, moderately well cemented, slightly vuggy.

WOB=25K_
| RPM=3942

1290-1300,

10

LIMESTONE; Limestone, 100%, mostly yellowish gray (5Y 7/2) ),
oolitic grainstone, fossiliferous, some very pale orange (10YR 8/2)
and white (N9), chalky, trace of phosphate, very fine- to fine-
grained, very soft to moderately hard, poorly- to moderately- well
cemented, slightly vuggy.

WOB=2-5K .

RPM=39-42

| 1300-1310

10

LIMESTONE; Limestone, 100%, medium gray (SN) to very light
gray (N8), oolitic, fossiliferous, with numerous shell intraclasts,
slightly dolomitic, phosphatic, vuggy , trace to 10% of yellowish
gray (5Y 7/2) ), oolitic grainstone, soft to moderately hard,
moderately well cemented; Shell, trace,  white, small tests to 0.1-
inch.

| WOB=2-5K

RPM=39-42

"1310-1340

30
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GEOLOGIC LOG

FGUA Golden Gate WWTP Injection Well System

Injection Well TW1

.LIMESTONE; Limestone, 100%; 90% yellowish gray (5Y 7/2),
oolitic grainstone, fossiliferous, trace of phosphate, very fine- to
fine- grained, very soft to soft, few fragments to 1-inch, poorly
cemented (mostly in a form of calcareous sand), moderately vuggy;
10% light gray (N7), dolomitic, fine crystalline, moderately hard,
moderately well cemented, slightly vuggy.

WOB=2-5K

"RPM=39-42

1340-1370

30

LIMESTONE; Limestone, 100%; 60% yellowish gray (5Y 7/2),
oolitic grainstone, fossiliferous, trace of phosphate, very fine- to

| fine- grained, very soft to soft, few fragments to 1-inch, poorly
cemented (mostly in a form of calcareous sand), moderately vuggy;
40% light gray (N7), dolomitic, fine crystalline, moderately hard,
moderately well cemented, slightly vuggy.

WOB=2-5K

‘RPM=39-42

1370-1400

30

LIMESTONE; Limestone, 100%, yellowish gray (SY 7/2), oolitic
grainstone, few fossils (shell fragments to 0.1-inch), calcitic, trace of
phosphate, very fine- to fine- grained, very soft to soft, poorly
cemented (mostly in a form of calcareous sand), slightly vuggy;
trace of light gray (N7), dolomitic, fine crystalline, moderately hard,
moderately well cemented, slightly vuggy.

WOB=2-5K

RPM=39-42

1400-1450

50

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), oolitic
grainstone, only trace of fossils, calcitic, slightly phosphatic, very
fine- to fine- grained, very soft to moderately hard, few fragments to
0.5-inch, poorly- to moderately- well cemented, up to 5% of light
gray (N7), dolomitic, fine crystalline, moderately hard, moderately
well cemented, slightly vuggy.

WOB=2-5Kk
RPM=39-42

1450-1470

20

CALCAREOQOUS SAND; Sand, 100%, yellownsh gray (5Y 7/2),
product of poorly cemented, weathered oolitic limestone, single
fragments to 0.4-inch, calcitic and little quartz, trace of phosphate,
fine- to medium- grained, trace of light gray (N7) small fragments of
dolomitic limestone,

WOB=2-5K
RPM=39-42

1470-1510

40

DOLOSTONE AND LIMESTONE; Dolostone, 70%,moderate
olive brown (5Y 4/4), fine crystalline, moderately hard, moderately
well cemented, slightly vuggy; Limestone, 30%, yellowish gray (5Y
7/2), slightly fossiliferous, oolitic grainstone; trace of very light gray
(N8) dolomitic limestone, fine grained to fine crystalline,
moderately hard, moderately well cemented.

WOB=2-5K
RPM=39-42

1510-1520

10

LIMESTONE; Limestone, 100%; 60%, medium gray (N5), very
light gray (N8) to light olive gray (SY 5/2), dolomitic, fine
crystalline, moderately hard, moderately well cemented, vuggy;
40%, yellowish gray (SY 7/2), oolitic grainstone, fossiliferous, very
fine- to fine- grained, very soft to moderately hard, poorly cemented,
trace phosphatic, partly in a form of calcareous sand.

WOB=2-5K
RPM=39-42

1520-1540

20

LIMESTONE; Limestone, 100%; 50%, light gray (N7), to very light
gray (N8), dolomitic, very fine grained, moderately hard to hard,
moderately well- to well- cemented, vuggy; 50%, yellowish gray
(5Y 772), oolitic grainstone, fossiliferous, very fine- to fine-grained,
very soft to soft, poorly cemented, trace of phosphate, partly in a
form of calcareous sand.

WOB=2-5K
RPM=39-42

1540-1580
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FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

, | LIMESTONE,; Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=2-5K 1580-1630 - 50
grainstone, trace of fossils and phosphate, very soft to moderately RPM=39-42
hard, poorly- to moderately- well cemented, frequent fragments to
0.3-0.5-inch, some in the form of calcareous sand, trace of very light
| gray (N8), dolomitic, very fine grained.

LIMESTONE; Limestone, 100%, very pale orange (10YR 8/2), WOB=2-5K 1630 -1650 20
grainstone, trace of fossils and phosphate, soft to moderately hard, RPM=39-42
moderately well cemented, frequent fragments to 1-2 mm, single
fragments to 10 mm, some shell fragments (1-2 mm) .

LIMESTONE: Limestone 100%, yellowish gray (5Y 8/1), very fine | Core #1 (~4.3 ft 1650-1665 - 15
grained, no visible bedding planes, soft, massive, no apparent “of recovery)

macro-porosity (see core description for more details) :

LIMESTONE: Limestone 100%, yellowish gray (5Y- 8/1), very fine 1660-1690. 30

to fine grained, fossiliferous, partially oolitic, soft, poorly cemented,
trace amount of black specs (phosphate). .
LIMESTONE: Limestone, 100%, yellowish gray (5 8/1), similar | 003 oo "
lithology as above except slightly more consolidated.

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine 1710-1730 20
grained, soft, poorly- to moderately well- cemented, fossiliferous.
LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine | WOB: 15K 1730-1740 10
grained, soft, poorly cemented; Clay, trace, yellowish gray (5Y 7/2), | RPM=18-19
very soft, non plastic.
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), very fine 1740-1770 30
grained, soft, poorly- to moderately well- cemented, oolitic;
Dolomite, trace, moderate yellowish brown (10YR 5/4), fine
crystalline.

DOLOSTONE AND SOME LIMESTONE: Dolostone, 80%, 1770-1780 10
moderate yellowish brown (10YR 5/4), fine crystalline, moderately
hard, well cemented with limestone and fossil intraclasts;
Limestone, 20%, yellowish gray (SY 7/2), oolitic, fossiliferous

| _grainstone, soft, poorly cemented. WOB: 10K,
DOLOMITIC LIMESTONE: Limestone, 70%, pale yellowish Penetration Rate | 1780-1810 30
brown (10YR 6/2), very fine grained, oolitic, fossiliferous, poorly- 2-3 min/ft
to moderately well- cemented; Dolostone, 30%, moderate yellowish
brown (10YR 5/4), very fine grained, moderately hard, moderately
well cemented (dolomite crystals within the limestone).
DOLOSTONE AND LIMESTONE: Dolostone, 60%, pale 1810-1825 15
yellowish brown (10YR 6/2) and moderate yellowish brown (10YR :
5/4), fine crystalline, moderately hard, moderately well cemented,
fossil intraclasts; Limestone, 40%, yellowish gray (5Y 8/1), oolitic
| grainstone, very fine grained, soft, moderately well cemented. : :
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale ‘Core #2 in the 1825-1830 5

1690-1710 | 20

yellowish brown (10 YR 6/2), mudstone, few fossils, very fine interval 1825-

grained, hard, well cemented, occasional diagonally fractured, 1839 ft bpl.

competent rock.
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{2 ARCADIS

-GEOLOGIC LOG

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1
- | LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale Core#2inthe | 1830-1840 10
yellowish brown (10. YR 6/2), grainstone, fossiliferous with shell interval 1825-
intraclasts and forams, very fine- to fine- grained, vuggy (increasing | 1839 ft bpl.
.| porosity and fossils with depth), moderately hard and moderately :
well cemented , deeper (from approx. 1835 ft bpl) becoming softer
and disintegrating .
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=18-20K 1840-1850 10
grainstone, slightly fossiliferous, fine grained, soft, poorly ‘RPM=18-19
cemented,
DOLOSTONE AND SOME LIMESTONE: Dolostone, 70%, dark | WOB=18-20K 1850-1860 10
yellowish brown (10YR 4/2), very fine- to fine- crystalline, ‘RPM=18-19
moderately hard; Limestone, 30%, very pale orange (10YR 8/2),
oolitic grainstone, soft, poorly cemented. . -
CLAYEY LIMESTONE: Limestone, 100%, primarily yellownsh ‘'WOB=18-20K 1860-1870 10
gray (5Y 7/2) with some very pale orange (10YR 8/2), wackstone RPM=18-19
| (primarily calcareous clay, soft, low plasticity), very fine grained,
trace amount of dolomitic crystals.
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), WOB=18-20K 1870-1940 70
grainstone, very fine grained, soft, poorly cemented, trace amount of | RPM=18-19
clayey limestone between 1870-1880 ft bpl, trace of fossils,
increasingly crystalline with depth. .
LIMESTONE AND LITTLE DOLOSTONE: Limestone, 90%, WOB=18-20K 1940-1970 30
yellowish gray (5Y 7/2), fine grained, grainstone, primarily RPM=18-19
crystalline, poorly- to moderately well- cemented; Dolostone, 10%, .
moderate yellowish brown (10YR 5/4) to dark yellowish brown
(10YR 4/2), fine crystalline, hard, amount of dolostone slightly
'{ LIMESTONE AND SOME CLAY (MARL): Limestone, 80%, pale { WOB=18-20K 1970-1983 13
yellowish brown (10YR 6/2), grainstone, very fine- to fine- grained, | RPM=18-19
trace of fossils, trace of phosphate, very soft, poorly cemented
(crumbling into a sand); Clay (marl), 20%, medium gray (N5) to
medium dark gray (N4), calcareous, soft, non-plastic, to low
plasticity. _
LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), WOB=18-20K 1983-1990 7
mudstone, very fine grained, trace of fossils, soft to moderately RPM=18-19
hard, poorly- to moderately well- cemented.
LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), - Core No. 3 1990-2010 20
grainstone, fine crystalline, partly oolitic, very fine grained, slightly | interval from
phosphatic, trace of fossils (shells intraclasts), hard, well cemented, | 1990 to 2005 ft
few shallow vugs, thin, occasional horizontal smudges of black bpl.
material (phosphate concentrations), isolated diagonal fractures.
LIMESTONE: Limestone, 100%, pale yellowish brown (10YR 6/2), | WOB=15-20K 2010-2070 60
oolitic grainstone, fine grained, very calcitic (light brown grains of | RPM=19-20
calcite), slightly phosphatic, very soft, poorly cemented (crumbling
into a sand), few small fragments (3-5 mm) of moderately hard;
Clay (Marl), trace, pale yellowish brown (10YR 6/2), calcareous,
very soft, non plastic.
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) ARCADIS

GEOLOGIC LOG

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1
LIMESTONE AND LITTLE CLAY (MARL): Limestone, 90%, WOB=15-20K 2070-2090 20
pale yellowish brown (10YR 6/2), oolitic grainstone, fine grained, RPM=19-20
calcitic, slightly phosphatic, very soft, poorly cemented, mostly in a
form of sand, few small fragments (3-5 mm) moderately hard; Clay,
10%, yellowish gray (5Y 7/2), calcareous, very soft, non plastic..
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=15-20K 2090-2110 20
grainstone, fine grained, calcitic, slightly phosphatic, seldom light RPM=19-20 :
gray (N7) and micritic, soft to moderately hard, poorly cemented
(calcareous sand) to moderately well cemented; Clay (Marl), trace
very light gray (N8),calcareous, chalky, -very soft, non plastic. - .
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=15-20K- - | 2110-2135 25
grainstone, some wackstone, fine grained, slightly dolomitic, trace RPM=19-20 - :
of fossils, slightly phosphatic, seldom light gray (N7) and micritic,
soft to hard, poorly- (calcareous sand) to moderately well-
cemented. ‘
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly Core No. 4 2135-2143 8
wackstone, little grainstone, very fine- to fine- grained, trace of interval from
fossils, trace of phosphate, moderately hard to hard, well cemented, ‘| 2136.5 t02148.5
competent, few diagonal fractures, very slightly vuggy, abundant - ft bpl.
worm burrows, moderately well- to well- cemented. : L
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), Core No. 4 2143-2150 7
mudstone, with frequent horizontal, irregular laminas of black - interval from
material (phosphate), very fine grained, trace of fossils, moderately | 2136.5 t02148.5
hard to hard, well cemented, massive, isolated diagonal fracturing. | ft bpl.
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly | WOB=19-20K 2150-2170 20
grainstone, partly oolitic, fine grained, trace of fossils, slightly RPM=19-20
phosphatic, trace of light gray (N7), fine crystalline, soft to
moderately hard, poorly- to moderately well- cemented. ,
LIMESTONE: Limestone, 100%, light olive gray (5Y 5/2), WOB=19-20K 2170-2210 40
grainstone, fine grained, trace of fossils and phosphate, little light RPM=19-20
| gray (N7), crystalline, soft, poorly cemented (calcareous sand). : .
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=19-20K 2210-2220 10
grainstone, fine grained, trace of fossils and phosphate, trace of light | RPM=19-20
| gray (N7), fine crystalline, soft, poorly cemented. . ' .
DOLOSTONE AND SOME LIMESTONE: Dolostone, 80%, olive | WOB=19-20K 2220-2230 10
gray (5Y 3/2), fine crystalline, vuggy, moderately hard, moderately | RPM=19-20
well cemented; Limestone, 20%, yellowish gray (5Y 7/2), oolitic '
grainstone, fine grained, trace of fossils and phosphate, trace of light
|_gray (N7), fine crystalline, soft, poorly cemented. :
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolmc WOB=19-20K 2230-2240 10
grainstone, fine grained, trace of fossils and phosphate, trace of light | RPM=19-20
gray (N7); fine crystalline, soft, poorly cemented; Dolostone, trace,
olive gray (5Y 3/2), fine crystalline, vuggy, hard, well cemented.
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic WOB=19-20K 2240-2310 70
grainstone, fine grained, trace of fossils and phosphate, trace of light | RPM=19-20
gray (N7), fine crystalline, soft, poorly cemented, only few better
cemented fragments 0.2 x 0.5-inch size.
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@ ARCADIS

GEOLOGIC LOG

.FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

LIMESTONE AND SOME DOLOSTONE: Limestone, 70%, -

| yellowish gray (SY 7/2), oolitic grainstone, fine grained, moderately
well cemented; Dolostone, 30%, olive gray (5Y 3/2), fine
crystalline, moderately hard, moderately well cemented, Phosphate,
trace, black, fine grained;.

WOB=19-20K

"RPM=19-20

2310-2340

30

LIMESTONE AND SOME DOLOSTONE: Limestone, 80%,
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, moderately
hard, moderately well cemented; Dolostone, 20%, medium gray-
(NS) to. medium dark gray (N4) fine crystalline, hard; Phosphate,

| trace, black, fine grained.

| WOB=19-20K

RPM=19-20

2340-2350

10

DOLOSTONE AND LIMESTONE: Dolostone, 50%, medium dark
gray (N4), finely crystalline, saccharoidal, hard; Limestone, 50%,
yellowish gray (Y 7/2), oolitic grainstone, fine grained, trace
phosphate, sandy, soft to moderately hard, poorly- to-moderately
-well- cemented.

WOB=19-20K
RPM=19-20

2350-2360

10

LIMESTONE AND SOME DOLOSTONE: Limestone, 80%,
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, moderately
hard to soft, moderately well cemented, slightly phosphatic;
Dolostone, 20%, medium dark gray (N4), hard, fine crystalline,
some saccharoidal.

WOB=19-20K
RPM=19-20

2360-2370

10

DOLOSTONE AND LIMESTONE: Dolostone, 50%, medium dark
gray (N4), hard, fine crystalline, some saccharoidal; Limestone,
50%, yellowish gray (SY 7/2), oolitic grainstone, fine grained, soft
to moderately hard, poorly- to moderately well- cemented;
Phosphate, trace, black, fine grained.

WOB=19-20K
RPM=19-20

2370-2380

10

DOLOSTONE AND SOME LIMESTONE: Dolostone, 80%,
medium dark gray (N4) to dark gray (N3) with little light olive
brown (5Y 5/6), fine crystalline, little saccharoidal, hard, vuggy,
fragments to 1-inch diameter; Limestone, 20%, yellowish gray (5Y
7/2), oolitic grainstone, fine grained, very soft, poorly cemented,
mostly in a the form of calcareous sand; Phosphate, trace, black,
fine grained.

WOB=19-20K
RPM=19-20

2380-2400

20

LIMESTONE AND VERY LITTLE DOLOSTONE: Limestone, -
95%, yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft
to moderately hard, moderately well cemented; Dolostone, 5%,
medium gray (NS5), fine crystalline, hard; Phosphate, trace, black,
fine grained

WOB=19-20K
RPM=19-20

2400-2420

20

LIMESTONE AND DOLOSTONE: Limestone, 60%, yellownsh
gray (5Y 7/2), oolitic grainstone, fine grained, soft, moderately well
cemented; Dolostone, 40%, medium dark gray (N4) with light olive
brown (5Y 5/6), fine crystalline, some saccharoidal, hard, fragments
to 1-inch diameter; Phosphate, trace, black, fine grained. .

WOB=19-20K
RPM=19-20

2420-2430

10

LIMESTONE AND SOME DOLOSTONE: Limestone, 80%,
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft, -
moderately well cemented; Dolostone, 20%, medium dark gray (N4)
and light olive brown (5Y 5/6), fine crystalline, some saccharoidal,
hard, fragments to 1-inch diameter, vuggy; Phosphate, trace, black,
fine grained.

WOB=19-20K
RPM=19-20

2430-2440

10
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{2 ARCADIS
' "FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

LIMESTONE AND VERY LITTLE DOLOSTONE: Limestone,
95%, yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft
to moderately hard, moderately well cemented; Dolostone, 5%,
medium gray (N5), microcrystalline, hard, vuggy; Phosphate, trace,
black, fine grained.

WOB=15-20K -

RPM=15-19

2440-2478

38

DOLOSTONE: Dolostone, 100%, brownish black (SYR 2/1) to
brownish gray (SYR 4/1), fine crystalline, some saccharoidal, hard,
well cemented, vuggy; Limestone, trace, yellowish gray (5Y 7/2),
oolitic grainstone, fine grained; Phosphate, trace, black small grains.

WOB=15-20K
RPM=15-19

2478-2490

12

LIMESTONE AND LITTLE DOLOSTONE: Limestone, 90%,
yellowish gray (5Y 712), oolitic grainstone, fine grained, little light

gray (N7) to medium gray (N5), microcrystalline, very soft to soft,
poorly cemented (mostly calcareous sand); Dolostone, 10%,
brownish black (SYR 2/1) to brownish gray (SYR 4/1), fine
crystalline, little saccharoidal, moderately hard, moderately well
cemented, vuggy; Clay (Marl), trace, white (N9), calcareous, very
soft, non plastic; Phosphate, trace, black, fine grained.

WOB=15-20K
RPM=15-19

2490-2500 .

10

LIMESTONE AND DOLOSTONE: Limestone, 60%, yellowish
gray (5Y 7/2), oolitic grainstone, fine grained, little light gray (N7)
to medium gray (N5), microcrystalline, very soft to soft, poorly
cemented (mostly calcareous sand); Dolostone, 40%, moderate
yellowish brown (10YR 4/2) to brownish black (5YR 2/1), fine
crystalline, some saccharoidal, moderately hard, moderately well
cemented, very vuggy; Phosphate, trace, black, soft, fine grained.

WOB=15-20K
RPM=15-19

2500-2520

20

DOLOSTONE: Dolostone, 100%, brownish black (SYR 2/1) to
brownish gray (SYR 4/1), fine crystalline, some saccharoidal,
mostly soft, little moderately hard, poorly cemented (mostly in a
form of dolomitic sand), vuggy; Limestone, trace, yellowish gray
(5Y 712), oolitic grainstone, fine grained, soft, poorly cemented;
Phosphate, trace, black, soft.

WOB=15-20K
RPM=15-19

2520-2530 -

10

LIMESTONE AND DOLOSTONE: leestone, 60%, yellowish
gray (5Y 7/2), oolitic grainstone, fine grained, light gray (N7) to
medium gray (N5), microcrystalline, dolomitic, with trace of
phosphate, very soft to soft, poorly cemented (mostly calcareous
sand); Dolostone, 40%, moderate yellowish brown (10YR 4/2) to
brownish black (SYR 2/1), fine crystalline, some saccharoidal, soft,
poorly cemented, very vuggy; Phosphate, trace, black, fine grained.

WOB=15-20K
RPM=15-19

2530-2540

10

DOLOSTONE: Dolostone, 100%, brownish black (5YR 2/1) to
brownish gray (SYR 4/1), fine crystalline, some saccharoidal, soft,
little moderately hard, poorly cemented (mostly dolomitic sand),
vuggy; Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone,
fine grained, soft, poorly cemented, slightly phosphatic.

WOB=15-20K
RPM=15-19

2540-2550

10

DOLOMITIC SAND: Dolostone, 100%, moderate brown (SYR
4/4), mostly in a form of medium grained sand, poorly sorted, sub-
rounded, little dusky brown (5YR 2/2)/1), fine crystalline,
moderately hard, vuggy

WOB=15-20K
RPM=15-19

2550-2560

10
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{2 ARCADIS GEOLOGICLOG
' FGUA Golden Gate WWTP Injection Well System
Injection Well IW1

DOLOSTONE: Dolostone, .100%, brownish black (5YR 2/1) to
moderate brown (5YR 4/4), fine crystalline, some saccharoidal,
mostly soft, some moderately hard to hard, poorly cemented (mostly
in a form of dolomitic sand) to well cemented, vuggy.

WOB=15-20K

. RPM=15-19

2560-2580

20

DOLOSTONE AND VERY LITTLE LIMESTONE: Dolostone,
95%, pale yellowish brown (10YR 6/2) to dark yellowish brown
(10YR 4/2), fine crystalline, some saccharoidal, hard to very hard,
moderately well- to well- cemented; Limestone, 5%, yellowish gray
(5Y 7/2), oolitic grainstone, fine grained, soft to very soft. '

WOB=15-20K
RPM=15-19

2580-2590

10

DOLOSTONE: Dolostone, 100%; 70% olive gray (5Y 4/1) fine- to
micro-crystalline; 30% brownish black (SYR 2/1) saccharoidal, hard
to very hard, well cemented, little vugs, up to 20% of dolomitic
sand (occasional cavities up to 1 ft wide, filled with loose material);
Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone, fine

| grained, soft to very soft.

WOB=31-32K,
RPM=18-19

2590-2610

20

DOLOSTONE: Dolostone, 100%, olive gray (5Y 4/1) to pale brown
(5YR 5/2), fine- to micro-crystalline, hard to very hard, brittle, well
cemented.

WOB=32-33K,
RPM 17-18.

2610-2620

10

DOLOSTONE: Dolostone, 100%; 80% brownish black (SYR 2/1)
saccharoidal and fine crystalline; 20% olive gray (5Y 4/1) fine- to
micro-crystalline, hard to very hard, well cemented, few vugs;
Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone, fine
| grained, soft to very soft.

WOB=32-33K,
RPM=19-20

2620-2630

10

DOLOSTONE: Dolostone, 100%; 90% olive gray (5Y 4/1) fine- to
micro-crystalline; 10% brownish black (5YR 2/1), saccharoidal,
hard, brittle, well cemented, few vugs; Limestone, trace, yellowish
| gray (5Y 7/2), oolitic grainstone, fine grained, soft to very soft.

WOB=32-33K,
RPM=19-20

2630-2640

10

DOLOSTONE: Dolostone, 100%; 80% brownish black (5YR 2/1),
20% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very
hard, brittle, well cemented; Limestone, trace, yellowish gray (5Y
7/2), oolitic grainstone, fine grained, soft to very soft.

WOB=32-33K,
RPM=19-20

2640-2660

20

DOLOSTONE: Dolostone, 100%; 90% olive gray (5Y 4/1) fine- to
.| micro-crystalline, 10% brownish black (5YR 2/1), saccharoidal,
hard, brittle, well cemented, few vugs; Limestone, trace, yellowish
gray (5Y 7/2), oolitic grainstone, fine grained, soft to very soft.

WOB=32-33K,
RPM=19-20

2660-2670

10

"DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1),
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very
hard, brittle, well cemented; Limestone, trace, yellowish gray (5Y
7/2), oolitic grainstone, fine grained, soft to very soft.

WOB=32-33K,
RPM=19-20

2670-2700

30

DOLOSTONE AND LITTLE LIMESTONE: Dolostone, 80%; 70%
moderate olive brown (5Y 4/4), 30% medium gray (N4), fine- to
micro-crystalline, hard to very hard, brittle, well cemented;
Limestone, 20%, yellowish gray (5Y 7/2), oolitic grainstone, fine
grained, soft, poorly cemented; Clay, trace, brownish black (SYR
2/1), low plasticity, cohesive, very soft.

WOB=32-33K,
RPM=19-20

2700-2710

10
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2 ACADS ceoLocic06

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1
.| DOLOSTONE AND LITTLE LIMESTONE: Dolostone, 80%; 70% | WOB=27-34K 2710-2720 10
moderate olive brown (5Y 4/4), 30% medium gray (N4), fine- to RPM=20-25
micro-crystalline, hard to very hard, brittle, well cemented; :
Limestone, 20%, yellowish gray (5Y 772), oolitic grainstone, fine
| grained, soft. :
DOLOSTONE AND LITTLE LIMESTONE: Dolostone, 90%; 70% | WOB=27-34K 2720-2730 10
moderate olive brown (5Y 4/4), 30% dark gray (N3), fine- to micro- | RPM=20-25
crystalline, hard to very hard, brittle, well cemented; Limestone, :
10%, yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft,
poorly cemented. '
DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1), | WOB=27-34K 2730-2750 20
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very -~ | RPM=20-25
hard, brittle, poorly cemented (up to 60% in a form of dolomitic :
sand); Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone,
fine grained, soft to very soft, poorly cemented.
LIMESTONE AND SOME DOLOSTONE: Limestone, 75%, light | WOB=27-34K 2750-2760 10
olive brown (5Y 5/6), grainstone, fine grained, soft to moderately RPM=20-25
hard, poorly cemented, some in a form of calcareous sand;
Dolostone, 25%, brownish gray (SYR 4/1), hard to very hard,
saccharoidal.
DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1), | WOB=27-34K 2760-2770 10
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very RPM=20-25
hard, brittle, up to 20% poorly cemented (dolomitic sand);
Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone, fine
grained, soft, poorly cemented.
DOLOSTONE: Dolostone, 100%, olive gray (5Y 4/1) with 20% WOB=27-34K 2770-2780 10
moderate yellowish brown (10YR 5/4), fine- to mxcro-crystallme, RPM=20-25
hard to very hard, saccharoidal, few cavities. : -
DOLOSTONE: Dolostone, 100%, olive gray (5Y 4/1), fine- to WOB=27-34K 2780-2790 10
micro-crystalline, hard to very hard, brittle. RPM=20-25
DOLOSTONE: Dolostone, 100%; 80% brownish black (SYR 2/1), | WOB=15-20K 2790-2800 10
20% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very RPM=19-20
hard, brittle, poorly cemented (up'to 70% in the form of dolomitic
sand); Limestone, trace, yellowish gray (5Y 7/2), oolitic gramstone,
fine grained, soft to very soft, poorly cemented. -
DOLOSTONE: Dolostone, 100%; 80% brownish black (SYR2/1) | WOB=15-20K 2800-2820 20
with 20% dark gray (N3), fine- to micro-crystalline, hard to very RPM=19-20
hard, brittle, moderately well cemented, little dolomitic sand, fine to
medium grained.
DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR2/1), | WOB=15-20K 2820-2830 10
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very RPM=19-20
hard, brittle, poorly cemented (mostly in the form of dolomitic
sand); Limestone, trace, yellowish gray (5Y 7/2), oolitic gramstone,
ﬁne grained, soft to very soft, poorly cemented.
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@ ARCAD‘S GEOLOGIC LOG

FGUA Golden Gate WWTP Injection Well System

Injection Well IW1

'DOLOSTONE: Dolostone, 100%; 80% brownish black (5YR 2/1), | WOB=15-20K 2830-2840 10
20% olive gray (SY 4/1), fine- to micro-crystalline, hard tovery | RPM=19-20
hard, brittle, poorly cemented (mostly in the form of dolomitic
sand); Limestone, trace, yellowish gray (5Y.7/2), oolitic grainstone,

| fine grained, soft to.very soft, poorly cemented.
DOLOSTONE: Dolostone, 100%; 80 % olive gray (5Y 4/1), WOB=10-12K, 2840-2860 20
microcrystalline, hard to very hard, brittle, well cemented, 20% RPM=29-30
yellowish gray (5Y 7/2), fine crystalline, soﬁ, poorly cemented (in a -
form of dolomitic sand).
DOLOSTONE: Dolostone, 100%, light olive gray (5Y 6/1)to ‘'WOB=10-12K, 2860-2880 20
yellowish gray (5Y 7/2), soft, mostly in the form of fine- to coarse- | RPM=29-30
grained dolomitic sand causing fall-outs and dredging, appmx. 20%
of fine crystalline, better cemented fragments. :
DOLOSTONE: Dolostone, 100%; 80 % olive gray (5Y 4/1), WOB=10-12K, 2880-2900 20
microcrystalline, hard to very hard, brittle, well cemented, 20% RPM=29-30
yellowish gray (5Y 7/2), fine crystalline, soft, poorly cemented
(some in a form of dolomitic sand). ,
DOLOSTONE: Dolostone, 100%, light olive gray (5Y 6/1) to WOB=10-12K, 2900-2910 10
yellowish gray (5Y 7/2), micro- to fine- crystalline, hard, brittle, RPM=29-30
well cemented, trace of dolomitic sand. :
DOLOSTONE: Dolostone, 100%, olive gray (5Y 3/2) to light olive | WOB=30-32K, 2910-2930 20
gray (5Y 6/1), fine crystalline, hard, brittle, well cemented, approx. | RPM=29-30
20% in a form of fine- to coarse- grained dolomitic sand.
DOLOSTONE: Dolostone, 100%, olive gray (SY 3/2), light olive WOB=32-34K, 2930-2940 10
gray (5Y 6/1), little yellowish gray (Y 7/2, micro- and fine- RPM=29-30
crystalline, hard, brittle, well cemented, trace of dolomitic sand.
DOLOSTONE: Dolostone, 100%, olive gray (SY 3/2), light olive WOB=32-34K, 2940-2950 10
gray (5Y 6/1) and little yellowish gray (5Y 7/2), microcrystalline, RPM=29-30
hard, brittle, well cemented, approx. 30% in a fornt of fine- to
coarse- grained dolomitic sand.
DOLOSTONE: Dolostone, 100%, olive gray (5Y 3/2) to light olive | WOB=13-15K, 2950-2960 10
_gray (5Y 6/1), microcrystalline, hard, brittle, well cemented, trace of | RPM=30-33
dolomitic sand.
DOLOSTONE: Dolostone, 100%; 80% in a form of light olive gray | WOB=13-15K, - 2960-2970 10
(5Y 3/2) dolomitic sand, medium- to coarse- grained, interbeded RPM=30-33
with layers of olive gray (SY 3/2), olive black (SY 2/1) and light
olive gray (5Y 6/1) microcrystalline dolomite, hard, well eemented,
brittle.
DOLOSTONE: Dolostone, 100%; 80% olive gray (5Y 3/2), 20% WOB=34-35K, 2970-2980 10
medium gray (N5) and yellowish gray (5Y 7/2), microcrystalline, RPM=33-36
hard to very hard, well cemented, some brittle; up to 20 % in a form
of fine- to coarse- grained dolomitic sand.
DOLOSTONE: Dolostone, 100%; 80% in a form of yellowish gray | WOB=34-35K, 2980-3000 20
(5Y 7/2) dolomitic sand, fine- to coarse- grained; 20% olive gray RPM=33-36 .
(5Y 3/2) and light olive gray (5Y 6/1) microcrystalline dolostone,
hard, well cemented, brittle.
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(@ ARCADIS

FGUA Golden Gate WWTP Injection Well System

GEOLOGICLOG

Injection Well IW1

DOLOSTONE: Dolostone, 100%, moderate yellowish brown WOB=34-35K, -{ .3000-3010 10
(10YR 5/4), little dark yellowish brown (10YR 4/2) and dusky RPM=33-36 '
yellowish brown (10YR 2/2), fine crystalline, hard, few vugs. ‘ Co 4
DOLOSTONE: Dolostone, 100%; 60% moderate yellowish brown | WOB=34-35K,. | 3010-3020 10

| (10YR 5/4) in a form of fine- to coarse- grained dolomitic sand with | RPM=33-36 :
trace of very light gray (N8), calcareous; 40% moderate yellowish '
brown (10YR 5/4), little dark yellowish brown (10YR 4/2) and
dusky yellowish brown (10YR 2/2), fine crystalline, hard, few vugs. : .
DOLOSTONE: Dolostone, 100%; 80% pale yellowish brown WOB=34-35K, 3020-3060 40
(10YR 6/2), in a form of fine- to coarse- grained dolomitic sand RPM=33-36 '
with trace of very light gray (N8) calcareous grains; 20% moderate
yellowish brown (10YR 5/4), little dark yellowish brown (10YR
4/2) and dusky yellowish brown (10YR 2/2) fine- to medium-
crystalline, saccharoidal, modérately hard, brittle. .
DOLOSTONE: Dolostone, 100%, mostly olive black (5Y 2/1)and | WOB=34-35K, 3060-3080 20
dusky brown (SYR 2/2), some pale yellowish brown (10YR 6/2), RPM=33-36 : ‘
fine crystalline, hard, trace of vugs.
DOLOSTONE: Dolostone, 100%, moderate yellownsh brown WOB=34-35K, 3080-3100 20
(10YR 5/4) to pale yellowish brown (10YR 6/2), little dark RPM=33-36
yellowish brown (10YR 4/2) and dusky yellowish brown (10YR
2/2) fine crystalline, hard, some brittle, slightly vuggy. :
DOLOSTONE: Dolostone, 100%, olive gray (5Y 4/1) fine WOB=34-35K, 3100-3120 20
crystalline, hard, brittle; Limestone, trace, very light gray (N8), .| RPM=33-36
dolomitic, fine crystalline. ' ‘
DOLOSTONE: Dolostone, 100%, pale yellowish brown (10YR WOB=34-35K, 3120-3130 10
6/2), little medium light gray (N6), fine crystalline, hard, approx. RPM=33-36 :
10% in a form of fine- to coarse- grained dolomitic sand. ' - :
DOLOSTONE: Dolostone, 100%, medium dark gray (NS), trace of | WOB=34-35K, 3130-3140 10
light olive gray (5Y 6/1), fine- to micro-crystalline, hard, brittle. RPM=33-36
DOLOSTONE: Dolostone, 100%, pale yellowish brown (10YR6/2) { WOB=34-35K, 3140-1360 20
to dark yellowish brown (10YR 4/2), little dusky yellowish brown RPM=33-36
(10YR 2/2), fine crystalline, hard, some brittle, approx. 20% in a
form of fine- to coarse- grained dolomitic sand. : _
DOLOSTONE: Dolostone, 100%, dark yellowish gray (10YR 4/2) | WOB=34-35K, ' | 3160-3180 20
to pale yellowish brown (10YR 6/2), fine crystalline, hard, some RPM=33-36 '
brittle, approx. 20% in a form of fine- to coarse- grained dolomitic
sand. . :
DOLOSTONE: Dolostone, 100%, pale yellowish brown (1 OYR WOB=34-35K, 3180-3200 20
6/2), some dusky yellowish brown (10YR 2/2), little medium dark RPM=33-36 '
gray (N5), fine crystalline, hard, some brittle, approx. 30% in a form
of fine- to coarse- grained dolomitic sand. '
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Penetration Rate & Wélght on -Bit
Golden Gate WWTF Injection Well IW1
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A ARCADIS

Core Samples for Laboratory Analysis
FGUA Golden Gate WWTP Injection Well System

Golden Gate, Florida
_ Injection Well IW1
Summary of Core Samples for Laboratory Analysis
ore Number Eomd Interval ('feet_bpl)_ -Total Core Length l-’;cent of JCore‘Sample Interval Core §ample mrlptlon
(feet) Recovery (feet bpl) Length (feet)
1650.20-1650.5 0.30 Limestone, solid, hard, well indurated.
1 1650-1665 4.5 30.0 1652.3-1652.7 0.40 Limestone, solid, vuggy, mod.well cem.
1652.7-1653.15 045 Limestone, solid, sl.vuggy, mod.well cem.
1825.7-1826.4 0.70 Limestone, massive, hard
2 1825-1839 9.6 67.1 1828.5-1829.1 0.60 Limestone, massive, hard, few vugs
" 1830.65-1831.1 0.45 Limestone, massive, hard
_ 1990.0-1990.4 0.40 Limestone, massive, hard
3 1990-2005 11.5 76.7 1995.15-1995.5 0.35 Limestone, massive, hard
' 2000.7-2001.5 0.80 Limestone, massive, hard
2136.5-2136.95 0.45 Limestone, massive, hard
4 2136.5-2148.5 9.0 75.0 2140.65-2141.3 0.65 Limestone, solid, hard w/trace of fracture
' 2142.8-2143.45 0.65 Limestone, massive, hard

Wp—
“bpf" denotes “below pad level’

pad level is 4.0 feet below rig fioor
Core Barrel is 6.75 inches outside diameter (4-inch inside diameter)
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£2 ARCADIS CORE LOG SUMMARY

Golden Gate WWTP Injection Well System

Golden Gate, Florida
Injection Well- IW-1
Core Sample No. 1

Total Depth Drilled: 1650-1665 feet Date: 4/26/2008
Core Barrel Length: 30 feet Sampling Interval: 1,650 to 1,665 feet bpl
Core Barrel Diameter ID: 4-inches Hole Diameter: ‘ 12 inches
Drilling Fluid Used: water
Depth Interval wWOB RPM | Pressure
feet bpl Length
From To _ feet x 1000 Ibs PSi
1650 ~ 1651 1 45 10.5 17
1651 1652 1 5 10.5 17
1652 1653 1 5 10.5 . 17
1653 1654 1 5.5 10.5 23
1654 1655 1 5.5 10.5 21
1655 1656 1 5.5 10.5 224 . ) . ) . .
1656 1657 1 55 105 224 LIMESTQNE: Limestone, 100%, yellowish gray (5Y 8/1), very fme: grained, no visible t?eddmg
structure, little to no macroporosity, generally poorly to moderately indurated, some fossils. Only
1657 1658 1 5.5 105 35 3 pi f t or just greater than 10 cm; in some portions limestone broke down into a
pieces of core are at or just g ; portio; e
1658 1659 1 5.5 10.5 32 calcareous soft mud. ‘
1659 1660 1 " 55 10.5 32
1660 1661 1 55 10.5 23.2
1661 1662 1 5.5 10.6 60
1662 1663 1 55 10.6 41
1663 1664 1 4.9 10.8 66
1664 1665 1 4.6 10.7 38
Total Cored (feet): 15.0

*bpl" denotes below pad level

"RPM" denotes rate per minute of coring barrel
"WOB" denotes weight on coring barme!
"lbs" denotes pounds

€:\Documents and Settings\Golden Gate\GG IW1 final csg request\Append-B CoreData\Core Descriptions & Analysis Reports\Core #1\Core # 01.xIs\Core#1 description




£ ARCADIS

Injection Well IW1
Core Sample No. 1

CORE LOG SUMMARY

Golden Gate WWTP Injection Well System
Golden Gate, Florida

Total Depth Drilled: 1650-1665 feet Date: 4/26/2008
Core Barrel Length: 30 feet Sampling Interval: 1,650 to 1,665 feet bpl
Core Barrel Diameter ID: 4-inches Core Recovery (%): 30
Drilling Fluid Used: water Hole Diameter: 12 inches
Depth Core Core Description
feet bpl Length '
From To feet .
1650.00 1650.2 0.2 Multiple small fragments 1-3-inches.
1660.20 1650.6 0.3 Solld, massive core.
1650.50 1651.5 1 Horizontaly broken fragments, 1-2.5-inches long, 4-inches in diameter.
1651.50 1652.3 0.8 Numerous, irregular fragments up 1-4-inches long.
1652.30 1652.7 0.40 Solid core, vuggy.
1662.70 1653.18 0.45 Solid fragment, but uneven bottom.
1653.15 1654.40 1.35 Numerous, irregular fragments up 1-4-inches long.
Total Recovery (feet): 4.5

"bpt" denotes below pad level

Bold letters indicate core fragments suitable for lab. Analysis.




£2 ARCADIS CORE LOG DESCRIPTION
Golden Gate WWTP Injection Well System
Golden Gate, Florida
InjectionWell IW 1
Core Sample No. 2
Total Depth Drilled: 1824.7-1839 feet Date: 4/27/2008
Core Barrel Length: 30 feet Coring Interval Length: 14.3
Core Barrel Diameter ID: 4-inches Core Recovery (%): 67.1
Drilling Fluid Used: water Hole Diameter: 12 inches
Depth Interval RPM WOB Pressure
feet bpl Length . Core Description
From To feet x 1000 lbs PS!
1824.74 1825.74 1 14.7 17 17
192574 | 1826.74 ! 471 6 B __lLIMESTONE: Limestone, 100%, yellowish gray ((5Y 7/2) to pale yellowish
1826.74 1827.74 1 14.8 32 a2 . A
TTTRT] 182574 r 20 ™ ™ brown (10 YR 6/2), mudstone, few fossils, very fine grained, hard, well
162874 925,74 1 140 m v cemented, occasional diagonally fractured, competent rock.
1829.74 1830.74 1 14.9 33 33
1830.74 1831.74 1 14.9 31 31
‘8:;';: :z::'? 1;5 ::’: :g :g LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish
1833, 24 - brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams,
1834.24 1836.74 25 148 28 28 . . . . . ,
very fine to fine grained, vuggy (increasing porosity and fossils with depth),
1836.74 1837.74 1 14.8 29 29
moderately hard and moderately well cemented, deeper (from approx. 1835
1837.74 _ 183874 ! 148 z z ft bpl) becoming softer and disintegrating (poorly cemented)
1838.74 1838.94 0.2 14.8 29 29 9 g(p . :
1838.94 1839.04 0.1 14.8 29 29
Total Cored (feet): 14.3
“bpi" denotes below pad leve!

"RPM" denates rate per minute of coring barrel

"WOB" denotes weight on coring bamel

€:\Documents and Settings\Goldan Gate\GG IW1 final csg request\Append-B CoreData\Core Descriptions & Analysis Reports\Core # 2.xIsCore # 2.xlsCore#2description11°11 AM




(@ ARCADIS

CORE LOG SUMMARY

Golden Gate WWTP Injection Well System

Golden Gate, Florida

Injection Well IW1
Core Sample No. 2
Total Depth Drilled: 1824.7-1839 feet _Date: 4/27/2008
Core Barrel Length: 30 feet Coring Interval Length: 14.3
Core Barrel Diameter ID: 4-inches Core Recovery (%): 67.1
Brim Fluid Used: water Hole Diameter: 12 inches
Depth Core Core Description .
feet bpl Length

From To feet

1825.00 1825.35 0.35 Solid, massive, hard, well cemented.

1825.35 1825.7 0.35 Solid, massive, hard, well cemented.

1825.70 1826.4 0.7 Solid, massive, hard, well cemented.

1826.40 1826.65 0.25 Solid, massive, hard, well cemented.

1826.65 1827.00 0.35 Solid, massive, hard, well cemented.

1827.00 1827.40 0.40 Solid, massive, hard, well cemented.

1827.40 1827.90 0.50 Solid, massive, hard, well cemented.

1827.90 1828.50 0.60 Solid but diagonally fractured.

1828.50 1829.10 0.60 Solld, massive, hard, well cemented.

1829.10 1829.50 0.40 Solid, massive, hard, well cemented with 2 smaller pieces 2x3 inches..

1829.50 1829.90 0.40 Solid, hard, well cemented but with increasing amount of vugs.

1829.90 1830.40 0.50 Solid, hard, well cemented but with Increasing amount of vugs.

1830.40 1830.65 0.25 Solid, hard, well cemented but with increasing amount of vugs.

1830.65 1831.10 0.45 Solid, hard, well cemented but with increasing amount of vugs.

1831.10 1831.40 0.30 Solid, hard, well cemented but with increasing amount of vugs. B

1831.40 1831.50 0.10 Solid, but vuggy, poorer cemented, crumbling.

1831.50 1832.00 0.50 Solid, but vuggy, poorer cemented, crumbling, diagonaly fractured.

1832.00 1832.50 0.50 Solid, but vuggy, poorer cemented, crumbling, diagonaly fractured.

1832.50 1833.10 0.60 Solid, but vuggy, poorer cemented, crumbling, diagonaly fractured.

1833.10 1833.60 0.50 Solid, but vuggy, poorer cemented, crumbling, diagonaly fractured.

1833.60 1834.60 1.00 Very soft, poorly cemented, disintegrating, very vuggy, irregular fragments 3-4 inches.

Total Recovery: 9.6

Vopl" denotes below pad level

C:\Dacuments and Settings\Golden Gate\GG IW1 final csg request\Append-B CoreData\Core Descriptions & Analysis Reports\Core # 2.xIs\Core#2inventory




£ ARCADIS

CORE LOG DESCRIPTION
Golden Gate WWTP Injection Well System

Golden Gate, Florida
Injection Well IW 1
Core Sample No. 3
Total Depth Drilled: 1990-2005 ft bpl Date: 4/29/2008
Core Barrel Length: 30 feet - Coring Interval Length: 15 feet
Core Barrel Diameter ID: 4-inches Core Recovery (%): 76.7
Drilling Fluid Used: water Hole Diameter: 12 inches
Depth Interval WOB RPM | Pressure
feet bpl Length Core Description
From To feet x 1000 Ibs PSI :
Start 0 3.2 11.8 245
1990 1991 1 3.2-3.8 [11.7-11.8 37-53
1991 1992 1 3238 [11.7-11.9 3763
1992 1993 1 3.2-3.8 [ 11.7-11.9 36-57
1993 1994 1 3.84.2 |11.7-11.9 39-57
1994 1998 ! 3444 117191 4471 |1 IMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone,
1995 1996 1 3545 [11.7-11.9 32-49 - . h . )
55 e : S PV ETRETI) BT partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells
intraclasts), locally frequent worm burrows, hard, well cemented, few
1997 1998 1 4045 |11.7-11.9 32-54 B o . . ;
1008 1990 r 3246 11171181 3582 [shallow vugs, thin, occ.:asmm.al honzon.tal laminas of black material
1599 2000 1 3544 1117110 3051 |(Phosphate concentrations), isolated diagonal fractures.
2000 2001 1 3.14.1 [11.7-119 31-50
2001 2002 1 26-34 | 11.711.9 28-49
2002 2003 1 3.84.4 |11.7-118 27-52
2003 2004 1 3542 |11.7-11.9 29-51
2004 2005 1 1.4-3.0 ]11.7-11.9 31-45
Total Cored (feet): 16.0
“bp" denotes below pad level

“RPM" denotes rate per minute of coring bamel

"WOB" denotes weight on coring barmrel

C:\Documents and Settings\Golden Gate\GG IWM final csg request\Append-B CoreData\Core Descnptions & Analysis Reports\Core # 3.xIsCore # 3.xIsCore#3description11.12 AM




{2 ARCADIS CORE LOG SUMMARY
Golden Gate WWTP Injection Well System -

Golden Gate, Florida
Injection Well IW1
Core Sample No. 3
Total Depth Drilled: 1990-2005 ft bpl Date: 4/29/2008
Core Barrel Length: 30 feet Coring Interval Length: 15 feet
Core Barrel Diameter ID: 4-inches Core Recovery (%): 76.7
Drilling Fluid Used: water Hole Diameter: 12 inches
Depth Core Core Description
feet bpl Length
From To feet
1990.00 1990.4 0.4 Solid, massive.
1990.4 1990.8 0.4 Solid, massive.
1990.8 1991.1 0.3 Solid, massive.
1991.1 19914 0.3 Massive, but diagonally cut.
1991.4 1991.65 0.2 Massive, but diagonally cut.
1991.65 " 1992.00 0.35 Massive, but diagonally cut.
1992.00 1992.5 0.5 Solid, massive.
1992.5 1993.4 0.9 Solid, massive.
19934 1993.8 04 Uneven cut.
1993.8 1994.05 0.3 Solid, massive.
1994.05 1994.5 04 Solid, massive.
1994.5 1994.70 0.2 Diagonal cut (fracture) on top.
1994.70 1995.15 0.5 Uneven cuts on top and bottom.
1995.15 1995.5 0.35 Solid, massive.
1995.51 1997.55 2.05 Solid, massive.
1997.55 1998.5 0.94 Solid, massive. Diagonal cut (fracture) on the bottom.
1998.5 1999.20 0.7 Solid, massive. Diagonal cut (fracture) on top.
1999.20 1999.8 0.6 173 cut.
1999.8 2000.1 0.3 Solid, massive.
2000.1 2000.7 0.55 1/3 cut.
2000.7 2001.5 0.80 Solld, massive.
Total Recovery: 11.5 :

€:\Documents and Settings\Golden Gate\GG IW1 final ¢csg requast\Append-B CoreData\Core Descriptions & Analysis Reports\Core # 3.xls\Core#3inventory



§2 ARCADIS CORE LOG DESCRIPTION
Golden Gate WWTP Injection Well System

Golden Gate, Florida
Injection Well IW 1
Core Sample No. 4
_'[otalgepth Drilled: 2136.5-2148.5 Date: 5/1/2008
_Core Barrel Length: 30 feet Coring Interval Length: 12.0 feet
Core Barrel Diameter ID: _ 4-inches Core Recovery (°Z): 750 .
Drilling Fluid Used: water Hole Diameter: 12 inches
Depth Interval woB RPM | Pressure
feet bpl Length Core Description
From To feet x 1000 lbs PSI
Start 0 45 12
. . 5. 1. 274 . . )
2;?:75 ;:ZZ 9 15 52 r : 2736 LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone,
- - little grainstone, very fine to fine grained, trace of fossils, trace of
2138 2139 1 4.8-5.5 11.9 30-51.6
phosphate, moderately hard to hard, well cemented, competent, few
2139 2149 ! 2154 1113121 3451 diagonal fractures, very slightly vu abundant worm burrows, moderately-
2140 2141 1 3842 | 11.9-12 32-60 ef(l’ t ell ce ’ te:iy ghtly vuggy, ! y
2141 2142 1 4955 |11.9-12.0 2656 [e 0 W mented.
2142 2143 1 3841 | 119 28-41
2143 2144 1 42-48 [11.9-120 28-50 , ‘
2144 2145 1 3.7-55 [ 11.0-12.0 25-37 |LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with
2145 2146 1 5.0-54 |11.8-12.0 3549 [frequent, horizontal, irregular laminas of black material (phosphate), very
2146 2147 1 4150 |11.9-12.0 2146 |fine grained, trace of fossils, moderately hard to hard, well cemented,
2147 2148 1 4.1-46 |11.912.0] - 23-37 |massive, isolated diagonal fracturing.
2148 21485 0.5 41-48 [11.8-120 23-42
2148.5 Sto
| ' Total Cored (feet): 12.0 I
“bp* denotes below pad leve!

"RPM" denotes rate per minute of coring bame!
"WOB" denotes weight on coring barrel

" £:\Documents and Seftings\Golden Cate\GG W1 final csg requestiippend-B CoreData\Core Descnptions & Analysis Reports\Core #4\Core # 4.xisCore # 4.xisCorefi4description11:12 AM



{2 ARCADIS

CORE LOG SUMMARY
Golden Gate WWTP Injection Well System

Golden Gate, Florida
Injection Well IW1
Core Sample No. 4
Total Depth Drilled: 2136.5-2148.5 Date: 5/1/2008
Core Barrel Length: 30 feet Coring Interval Length: 12.0 feet
Core Barrel Diameter ID: 4-inches Core Recovery (%): 75.0
Drilling Fluid Used: water Hole Diameter: 12 inches
Depth Core Core Description
feet bp! Length

From To feet

2136.5 2136.95 04 Solid, massive.

2136.85 2137.25 03 Fragments 1x3 to 2x5 inches.

2137.25 2137.9 0.65 Solid, massive.

21379 2139.2 1.3 Solid, massive.

2139.2 2139.95 0.75 Massive but with partial, cemented diagonal fracture.

2139.95 2140.65 0.70 Massive but with partial, cemented diagonal fracture.

2140.65 2141.3 0.65 Massive but with partial, cemented diagonal fracture.

2141.3 2142.0 0.7 Solid, massive.

2142.0 2142.8 0.8 Massive but with uneven breaks on the top and bottom.

2142.8 2143.45 0.6 Massive but with uneven breaks on the top and bottom,

2143.45 2143.85 0.40 Half core vertical break.

2143.85 2144.3 0.45 2/3 of the core vertically broken.

2144.3 2145.05 0.75 Massive but with uneven breaks on the top and bottom and long diagonal fracture.

2145.05 2145.5 0.45 Multiple fragments up to 2x3 inches

Total Recovery (feet): 9.0

"opT’ denotes below pad level

Bold letters indicate core fragments sultable for lab. analysis.

€:\Documents and Settings\Golden Gate\GG IWH1 final csg requast\Append-B CoreData\Core Descriptions & Analysis Reports\Core #4\Core # 4.xIs\Core#4inventory



;- Ardaman & Associates, Inc.

. Geotechnical, Environmental and
Materials Consuitants

August 19, 2008

, - File Number 08-113
RECEIVED _
- AUG 21 2008
Youngquist Brothers, Inc.
15465 Pine Ridge Road
Ft. Myers, FL 33908
Attention:  Wu Fei _
Subject: Rock Core Testing, Golden Gates Injection Well

Ms Fei- =

As requested, vertical and horizontal permeability, unconfined Compression and specific gravity

tests have been completed on limestone rock cores provided for testin? bgg'our firm. The samples
were received on 06/10/08. The designations of the 12 samples are listed below.

1650.2-1650.5
1652.3-1652.7
1652.7-1653.15
 1825.7-1826.4
1828.5-1829.1

1830.65-1831.1
11990.0-1990.4
 1995.15-1995.5

© 2000.5-2001.7
2136,5-2136.95
21406521413 |
21428214345 |}
The permeability tests were performed in general' accordance with ASTM Standard D 5084

“Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall

Permeameter” using the constant head test method (Method A). The permeability test results are
presented on the attached hydraulic conductivity test reports. ' '

The unconfined compression tests were performed in general accordance with ASTM Standard D
7012 “Compressive Strength and Elastic Moduli of Intact Rock Core Specimens under Varying
States of Stress and Temperatures” using the unconfined test method (Method C). The unconfined
compression test resuits are presented on the attached test reports. '

The measured mineral specific gravities are presented on the attached test reports. The specific
gravity tests were \R’erformed in general accordance with ASTM Standard D 854 “Specific Gravity

of Soil Solids by Water Pycnometer” using 55 to 756 gram specimens ground to pass the U.S.
Standard No. 440 sieve.

ms.mmm.momaoxm,om.mmm Phona (407) 855-3360 FAX (407) 853-812t
. touistana:  Alexandria, Baton Rouge, Monrog, New Orleans, Shreveport
Florida:  Bartow, Cocoa, Fort Myers, Miami, Ortando, Port Charlotte, Port St. Lucie, Sarasota, Tallahassee, Tampa, Waest Paim Beach



Youngquist Brothers, Inc.
File Number 08-113

The specimens were reported to be from the samples des_i%nated herein. The test results are
indicative of only the specimens that were actually tested. The test results presented are based
upon accepted industry gractice as well as test method(s) listed. Ardaman & Associates, Inc.
neither accepts responsibility for, nor makes claims to the final use and purpose of the material.

Archie’'s cementation exponent and coefficient tests are in-progress. The test results will be
submitted as the tests are completed.

Please contact us if you have any questions about the test results or require additional information.

Verlg truly yours,
R N & ASSOCIATES, INC.

Tho % gra,

Laboratory Director
Florida License No. 31987

TSl/ed

C:\Documents and Settings\jan.wiidman\Documants\Projects\08\08-113\report01.wpd



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
INTACT ROCK CORE UNCONFINED COMPRESSION TEST REPORT

CLIENT: Youngquist Brothers, Inc.

INCOMING SAMPLE NO.:_Core 1.

PROJECT: Golden Gates' Imé’t;ti'on Well

BORING -

FILE NO.::08-113"

DATE SAMPLE RECEIVED: 06/1 06/10/08

SAMPLE_-

DEPTH.1652.7-1653.15 af,am

LABORATORY. IDENTIFICATION NO: 08113/C1 13/C1

DATE TEST SET-UP;_07/1 3108

SAMPLE DESCRIPTION: L!ght Brown. Lumestone

00 02 04 0.6

08 1.0

Axial Strain, (%)

12 14

DATE: REPORTED §l19/08
:Smclm’ 'e_n Dimenslpps 1 !qltlal Conditions Rate of Loading ‘ 'l1meto cl‘l:'nmnﬂne"?‘a Young's
. =T T o T < T _ _ | Fallure | OMPIESSHE - Modulus, E
H I D |yp| o | s & (minutes) Strength, o,(ult) (iind)
e | e | ™ | % | mm | @) (cmlmlnute) (%lminute) (fin’) _
868 [ 504 [ 178 | 02 | 1003 | 44 | o013 | o014 T ss 1334 | 2.6x10° at50% o, uM)
| TEST PROCEDURES
@ ASTM Standard D 7012,
Method C
14 .
-1 Air Temperature (°C):21.0
(ENEEEN ; Capping Material: O None
1.2 41t = Lab-Stone
- — o Sulfur
1.0 - - Comments: Tested on Instron 4206
o with 10,000 Ib load.cell
6 0.8 AT
5 06 FEEETE 1 111 SPECIMEN PREPARATION
© IE N I 1) Original Core Diameter (inch): 4
3 0.4 Ft Specimen Sub-Cored for Testing:
X ® Yes
1 aNo
|EEEANEy. O R | _® Measured
AT FAILURE SKETCH
0.0 4= -

Thetestdataandaﬂasaoaatedpmjecthfomaﬂonpresentedhemonshaﬂbehddlnoonﬂdmamdlwosedbmpanlesonlywlmmeamhomuonofmecuem
orArdaman & Associates, inc. Physical and electronic records of each project are kept for a minimum of 7 years.. Test samples are kept in storage for at least 10 working
_‘ daysaﬂermalﬁngofﬂleteﬂrepompﬁortobeingdwmw mbssabngersmmgepeﬂodbmquesmmwdﬂngandmpuwmdmn&&sodam Inc.

G, = Spedific gravt.

Where H= SpedtmheIgm:D=Spedmendlameterw Molshxmeontent(ASTMD:Zﬁ) Ya= nydenslty's=8amaﬁone Verualdisplacememmand

Checked By: ﬂlﬂ um_Q_Aﬂ_@_ Ciocuments and Setinga{en widmaniDy

olects\CA\GB-1 1WC tests. wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
INTACT ROCK CORE UNCONFINED COMPRESSION TEST REPORT

« CLIENT:_Youngquist Brothers, Inc, INCOMING SAMPLE NO.:._ Core2

: PROJECT:_Golden Gates Injection Well BORING - SAMPLE_-

_FILENO.: 08-113 DEPTH_1828.5-1829.1 af,om

: " LABORATORY IDENTIFICATION NO.:08113/C2
DATE SAMPLE RECEIVED:_06/10/08 SAMPLE DESCRIPTION: Light Brown Limestone

DATE TEST SET-UP:_07/13/08
DATE REPORTED:__08/19/08

Specimen Dimensions Initial Conditlons Rate of Loading Unconfined s
) . ';Ime to Compressive Young's
allure Modulus, E
H D HD w, Ya S & & (minutes) Strength, o,(uit) (Ibfin?)
em) | (cm) ) | A | %) | (cvminute) | (%/minute) (ib/In)
10.15 | 5.04 | 2.01 7.1' 110.9 36 0.013 0.13 55 . 1121 2.1x10° at 50% a(ult)
TEST PROCEDURES
8 ASTM Standard D 7012,
Method C
12 Air Temperature (°C): 21.0
Capping Material: O None
Al ® Lab-Stone
10 I o Sulfur
A: - Comments: Tested on Instron 4206
A1 1 TT ‘ with 10,000 Ib load cell
7
X 08 / V4
b 7 5
. ¥,
§ 06 ,/ i SPECIMEN PREPARATION
5 L L Original Core Diameter (inch): 4
8 04 4 Specimen Sub-Cored for Testing:
é : ' / ' .BYes
p.4 o No.
7 G, 273  oOAssumed
0.2 . : ® Measured
/] FAILURE SKETCH
W
0.0
0.0 0.2 04 0.6 0.8 1.0
Axial Strain, (%)
p

The test data and all associated project information presented hereon shall be held in confidénce and disclosed to other parties only with the authorization of the Cllent

orArdaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years, Test samples are kept in storage for atleast 10 working

days after mailing of the test report, prior to being discarded, unless a longer storage period Is requested in writing and accepted by Ardaman & Associates, Inc.

Where: g'=sspedmenheightD=SWchnef_\diamler;w.=Molsm<:onmnt(ASTM02216);v,=Drydensltyzs=Samraﬁon;e=VenlmldlsplacemerItrate:and
= ffic gravily.

Checked BY‘_&AI Date:ﬁdﬁlﬂ_ cD and Settings\a rojocts\ 008 1SWC testewpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
INTACT ROCK CORE UNCONFINED COMPRESSION TEST REPORT

CLIENT:_ Youngguust Brothers, Inc. INCOMING SAMPLE NO::_Core 3 .

PROJECT._Golden Gates Iniectlon Well BORING - SAMPLE _-

FILE NO.: 08-113 DEPTH.1990.0-1990.4. . = ft, om
. LABORATORY IDENTIFICATION NO..08113/C3

DATE SAMPLE RECEIVED:_06/10/08 SAMPLE DESCRIPTION: Light Brown Liméstone

DATE TEST SET-UP:_07/13/08
DATE REPORTED:__08/19/08.

';Spqdrnen Dlmenslong } Initia[Condltions Rate of _Lpadlng .| Timeto cUnconﬁned Young's

. : - - - T ; e ompressive :
Hlo [wolw | wl s | ¢ T & iy | Strenath, o,y v
e | @) | ) | m) | (%) | (cmiminute) | (%/minute) ‘ (Ib/in®)

1046 | 504 | 207 | 43 [1333| 42 | o013 0.12 6.1 2308 3ax1o-"atso% ou(ut)
TEST PROCEDURES

@ ASTM Standard D 7012,
Method C

3 - — — Alr Temperature (°C): 21.0 .

Capping Material: O None
@ Lab-Stone
D Suffur

Comments: Tested on Instron
| 4206 with 10,000 Ib load cell

SPECIMEN PREPARATION

| Original Core Diameter (inch). 4

Axial Stress, o, (ksi)
™.

1= L N B i e e 1 — Specimen Sub-Cored for Testing:
, : A _ ' B Yes
' - aNo

, / L TFTTTTT : 1 G273  oAssumed
£ : : 2 - ® Measured

AL ? ‘ ,
e AR EEEEE | FAILURE SKETCH

0.0 0.2 0.4 0.6 0.8 1.0

b

Thetestdataandaﬂassodawdptopctlnformaﬁonpmemedhereonshaﬂbeheldhwnﬁdmaﬁdisdosedboherpmﬂesm&w%heauhﬂhaﬂondmeclbm
‘or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for atleast 10 working:
daysaﬁermalﬁngolmetestrepon.pﬂortobehgdhw'ded unless a longer storaga period Is requested In writing and accepted by Ardaman & Associates, Inc. =
) Wheta. g=5pednatlghelght0=8pedmendlamemrw Molsmmconbtn(Asmozz1e),v,=Drydensnys=Saturaﬁon E= Veﬂmldlspheementrateand )

,;:Checked By: ‘;ht : Date: O&Z iﬂl % C:AD and Settings; o rojects\30\08-1 IIUC teste wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
INTACT ROCK CORE UNCONFINED COMPRESSION TEST REPORT

CLIENT:_Youngquist Brothers; inc. INCOMING SAMPLE NO::_Core 4
PROJECT:_ Golden Gates Injection Well ‘ BORING - ___ SAMPLE -
FILE NO.: 08-113_ _ , . DEPTH 2142.8-2143.45 _af,om
‘ LABORATORY IDENTIFICATION NO.;.08113/C4
DATE SAMPLE RECEIVED: 06/10/08 SAMPLE DESCRIPTION: Light Brown Limestone.
DATE TEST SET-UP;_07/13/08 _ .‘ .
DATE REPORTED:_08/19/08 ' .
Specimen Dimensions _Initial Conditions Rate of Loading | Time to Unconfined | .Yo;.mg's
n ol -Towlv Tl T | Fae | (OMRSSRE) | ModulusE
@ | em | WO | @) | iy | o | (omiminute) | cominutey | ™| T oA | ()
1026 [ 504 | 204 | 80 [ 1178 | 50 [ o013 0.12 a0 | 11a |a2q0%ats0% oy
| TEST PROCEDURES
@ ASTM Standard D 7012,
' Method C
1.2
11 Air Temperature (°C): 210
T T T T 1T 7 - ‘ - + Capping Material: o None
1.0 111 — T — — . @ Lab-Stone
. A . 1o . . :
= e M N 1 4 I 8 2 55 A 1 P Comments: Tested on Instron
£ 0.8 4t 4 S I N1 N A A 42086 with. 10,000 Ib'load cell
o ' : ’/l : - ' :
o) AVAD
@ 0.6 AT , —
3 . - al SPECIMEN PREPARATION
@ 0.4 - \ 1 -117 — T _ — 'Orlginal Core Diameter (inch): 4____
é T / T —1 T T T T TT Specimen Sub-Cored for Testing:
i ' - A a No )
0.2 — + P—
7T G,: 2.70 0 Assumed
N S O O O N ) ) _ @ Measured
0.0 4= L 1 i - T . - - | FAILURE SKETCH
0.0 0.2 04 0.6 0.8 1.0 -
Axial Strain, (%) . \] z

The test data and all assaciated project information presented hereon shall be heid in confidence and disclosed 1o other parties anly with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for atleast 10 working
days after mailing of the tes@repoﬂ.__pﬂot_@o l;e_lngqiscarded. unless arlong_grsﬁb@g’o peﬂodiamqpeshdhwrlﬁng and accepted by Ardaman &As;odatee. inc.

Where: g=ss;)edn|enhq!phg;D=Spedmend!ameter:w,=Molsmoonwn(ASTM02216);v,=Drydehslty:S=Samfaﬂon:e=Ve:ﬂcm‘dlsphéanémmfa;and
o = Specific gravity. L .

()

Checked By % oate_(0/[4]1 04




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CIJENT : Younggquist Brothers, Inc, INCOMING LABORATORY SAMPLE NO.; Gore 1,-1652.3-1652.7

PROJECT: Golden Gates Injection Well ‘ . LABORATORY IDENTIFICATION NO.: 081131V
FILE NO.: 08-113 . SAMPLE DESCRIPTION: Light Brown Limestone
DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/14/08
DATE REPORTED;_08/19/08
ASTM D 5084 TEST METHOD: SPECIMEN DATA:
B A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: 0 Yes & No
O B - Falling Head; Constant Tallwater As-Received Length (inch); 4.5/3.1* Length Trimmed: =Yes o No
o C - Falling Head; Rising Tailwater . . :
a F - Constant Volume; Falling Head - Rising Tallwa(er TEST SPECIMEN ORIENTATION: & Vertical 0 Horizontal
B-FACTOR:_70 (stable) o ® Beginning of Test; : SPECIFIC GRAVITY, G,: _2.74 o Assumed
o End of Test @ Measured (ASTM D 854)
Ao, (psl): 21,28,37 .. PERMEANT: ® Deaired Tap Water 0 Other

Initial Conditions

W,

Vv
(em®) (%)
559 14 | 181

COMMENTS (1) Core sample selected for permeablllty testlng was cut to Ienglh, air-drled deaired under vacuum tor a mlnimum of 24 hours, and then saturated with deaired {ap
water from the bottom up while still under vacuum. (2) Final w, from horizontal permeability test specimen. WDS calculated from measured wet weight and final w,.
* First length is total sample length. Second length is useable length at full core diameter. - _

The test data and all assoclated project Infon'natlon presented hereon shall be held ln eontldence and disclosed to other parties only wnh the aulhodzabon of the Client or Atdaman'
.& Assoclates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of
the test report, prior to being discarded, unless a longer storage period Is requested in wming and aecepted by Ardaman & Associates, inc. |

iWhere H= Speclmen height; D = Specimen dlameter- v = Volume; ! WDS Dry maes. w, = Moisture contem (ASTMD 221 6): vo=Dry denslty- S= Saturatlon ?, = |sotroplc eﬂectlve‘- i
conﬂnlng stress W= Back-preesure. = Avemge hydraullc gradient; Q = Flow volume; t = Test duration; k., = Saturated hydmulic oonducﬁvtty at 20°C; n = Total porosny,

Checked By:_ 1 | Date: Oﬁﬁg#ﬂﬁ |
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
- ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLlENT : Younqguist Brothers, inc.

PROJECT: Golden Gates Injection Well

FILE NO.: 08-113

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/14/08

INCOMING LABORATORY SAMPLE NO.: Core 1;:1652.3-1652.7"
LABORATORY IDENTIFICATION-NO.:.081131V_
SAMPLE DESCRIPTION: Light Brown Limestone

DATE REPORTED:_08/19/08
ASTM D 5084 TEST METHOD: SPECIMEN DATA:

B A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: o Yes & No

0 B - Falling Head; Constant Tailwater - As-Received Length (inch); 4.5/3.1*  Length Trimmed: ®&Yes & No

o C - Falling Head; Rising Tailwater . :

0 F - Constant Volume; Falling Head - Rising Tallwater TEST SPECIMEN ORIENTATION: = Vertical 0 Horizontal
B-FACTOR: 70 (stable) % ® Beginning of Test; SPECIFIC GRAVITY, G,: _2.74 o Assumed

' 0 End of Test @ Measured (ASTM D 854)
Ao, (psi); 21,28,37 PERMEANT: & Deaired Tap Water 0 Other

Initial Conditions

H D v w,
(cm) _{em) | (em®) (%)

776 | ese | see.4 | 184 ' 0.388

25 | s40.42

COMMENT S: (1) Core sample selected for permeabimy tesﬁng was cut to length. alr-drlad dealred under vacuum tor a minimum of 24 hours and then saturated with deaired tap
water from the bottom up while still under vacuum. (2) Final w, from horizontal permeability test speclmen WDS calculated from measured wet welght and final w,.

* First length s total sample length. Second !ength is useable length at full core dlameter

The test data and all assodated pmject lnformauon presented hereon shall be ne!d in conﬂdence and disclosed to other parties only wnh the authodzaﬁon of the Cllent or Ardaman:
-& Associates, Inc. Physical and electronic records-of each project are kept for.a minimum of 7 years. Test samples are kept in storage for at least 10 working days after malling of
-the test repon prior to being discarded, unless a longer storage period is mquested In wrlting and accepted by Ardaman & Assaciates, Inc . :

Where H Speclmen height; D = Specimen diameter; V = Volume; WDS = Dry mass. w_ = Moistura content (ASTM D 221 6): Ya= Drydensny- S= Saturaﬂon g, = Isotropic eﬂecﬂva i "

conﬂnlngstress W, = Back-pressure; Iy,

'Checked By:

o ©0D NQe Dav N

= Averaga hydraullc gradient; Q = Flow volume; t = Test duration; ky, = Saturated hydraulic condmﬂvny at20°C; n = Total pomlty.

Date: ﬁz ig[.a. ﬁ |
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
'ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngquist Brothers, Inc, _ INCOMING LABORATORY SAMPLE NO.: Core 1, 1652.3-1652.7'
PROJECT: Golden Gates Injection Well i LABORATORY IDENTIFICATION NO.; 081131H _

FILE NO.;,08-113 __ , SAMPLE DESCRIPTION: Light Brown Limestone

DATE SAMPLE RECEIVED: 06/10/08 SET UP; 07/23/08

DATE REPORTED: 08/19/08

ASTM D 5084 TEST METHOD: SPECIMEN DATA: :
@ A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: ® Yes a No
o B - Falling Head; Constant Tallwater " As-Received Length (inch): 4.5/3.1*  Length Trimmed: ®Yes 0No
o C - Falling Head; Rising Tallwater . - ,
& F - Constant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: 0 Vertical & Horizontal
B- FACTOR 75 (stable) @ Beginning of Test; SPECIFIC GRAVITY, G;: _2.74 o Assumed
0 End of Test & Measured (ASTM D 854)
Ag, (psi). 21, 31, 39 PERMEANT: = Deaired Tap Water 0 Other '
o " Initial Conditions Test Condilans Final Condtiona | ‘ydraulic
| A R | : s - o E—— : - T 1. Conductivity I
{ H D v w, | Y s o | uw ' t wDS 4 W, s || ko ‘
Joem | tem) | ©m) | & | (ch "l | ) | esd) 'oa (cm’) @ays) | @ | ) | w | (cmiseq)
710 | 508 | tat2 | e | 1058 0381 7 | 3 | 160 2z | 17 | 1 23934 | 199 | 89 | 20x105

COMMENTS: (1) Honzontal pen'neabllny test speclmen was cross-cored from the correspondlng verﬂcal test speclmen
Y* First lengxh Is'total sample length. Second length Is. useable length.at full core diameter.

The test dam and al! assoclamd pm]ect info:mation pmented hereon shall ba held ln oonﬁdence and disclosed to other parﬂes only m‘m the aumorlzaﬂon of the Cﬂent or Ardaman g
& Associates, Inc. Physical and electronic recards of each project are kept for a minimum of 7 years. Test samples are kept In storage for at least 10 working days after malling of §
the test repon prior to being discarded, unless a longer storage period Is requeeted in wrmng and accepted by Ardaman & Assoclates,- Inc.

Where: H Speclmen height; D= Speclmen diameter; V = Volume. WDS Dry mass; w = Molsture content (ASTM D 2216); v, = Dry denslty' S Saturatlon O, = Isotropic effective
: conﬁnlng stress; u, = Back-pressure. log = Average hydraulic gradient; Q = Flow voiume t = Test duration; km Saturated hydraur:c oonductivny at 20°c n = Total porosity;
and . = S eclﬁc gra

Checked By: ’ﬂ"l‘ Date: 06(11 tm
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
"ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngquist Brothers, Inc, . — INCOMING LABORATORY SAMPLE NO.: Core 1, 1652.3-1652.7"
PROJECT: Golden Gates Injection Well : LABORATORY IDENTIFICATION NO.: 081131H

FILE NO.;,08-113 . / SAMPLE DESCRIPTION: Light Brown Limestone

DATE SAMPLE RECEIVED:_ 06/10/08 SEi' UP: 07/23/08

DATE REPORTED: 08/19/08

ASTM D 5084 TEST METHOD: SPECIMEN DATA: :
2 A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: ® Yes D No
o B - Falling Head; Constant Tallwater As-Received Length (inch): 45/3.1° Length Trimmed: ®Yes 0ONo
o C - Falling Head; Rising Tallwater . ' ;
o F - Constant Vlume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: 0 Vertical ® Horizontal
B-FACTOR: 75 (stable) % @ Beginning of Test; SPECIFIC GRAVITY, G,: _2.74 o Assumed
a End of Test . & Measured (ASTM D 854)
4o, (psi): 21, 31, 39 : PERMEANT: & Deaired Tap Water D Other
| " Inftial Conditions Test Conditions ‘Final Conditions | Hydraulc
| —ee ensy — ; e ;s —- Conductivity )
I H D | v w, | Y n s 5 | w | Q t  Wps ;,: w, s | ko '
Jem | em | em) | 8 | (e o) | eed | sy [ | em) [ @ay) | @ | 0 | o) | (msec)
710 | s03 |12 | e | 1058 | 0381 .78 30 60 | 2z | 17 | 1 |23 | 199 | 8 | 20x108 |

COMMENTS: (1) Honzontal permeabllrty test spectmen was cross-cored from the correspondlng vertlcal test epeclmen
I* First Iength Is total sample length. Second length Is, useable length at full core diameter.,

The test data and alt assoclated project informatlon presanted hereon shall be held In conﬁdenee and disclosed to other parttes only with the aumorizaﬂon of the Cllent or Ardaman [
& Assoclates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of i
 the test report prior to belng discarded, unless a longer storage peﬂod Is requested in wrlﬂng and accepted by Ardaman & Assoclates, Inc.

Where: H= Speclmen helght' D= Speclmen diameter; V = Voiume; WDS = Dry mass; \w° = Moisture content (ASTM D 2216); v, = Dry denslty' S= Saturauan a lsotropic effective
eonﬁnlng stress; U, = Baok-presswe. kg = Average hydraulic gradient, Q = Flow volume. t = Test duration; km Saturated hydraul:c conducnvlty at 20’0 n = Total porosity;

and G, = Specifio graviy.. B N

Checked By: __TH Date:E&_ﬂi[,%_ o
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: ARDAMAN & ASSOCIATES,»INC GEGTECHNICAL TESTENG LABGRATOHY
CLIEN'l"Yogn'ggtilst'Bgthgg;'lnc - -
_ PROJECT: Golden Gates ]nlection ygg IS L LABORATORY lDENTlFlCATION No W

FILENO:08:113
DATE SAMPLE RECEIVED; 06/10/08 .. ___ 7 — , _ e
DATE REPORTED; gzre/o b __,.:';: ] S S S S S

~4ﬁ !
BT N

Iy

!

d

. ASTM D 5084-TEST METHOD: C . ecio . - SPECIMEN DATA o ‘ ' L

: BA- Constant Head = . ; As-Flecelved Diameter (rnch) 4. *Dlameter Trimmed DYes & No A T
" oB- Falllng Head; ConstantTallwater ERE C *’As-Recelved Length (inch):; :0/4: 1" Length Trlmmed ﬂYes ‘aNo - .. T
a C - Felling Head; Rising Tailwater - - NON:= - - Lo e

oF- Constant Volume. Fallirig: Head Hislng Terlwater : TEST SPECIMEN OR-'.ENTAHON' N »aVertlcal -0 H°"z°m°'
"B-FACTOR:_g2 (stablg) . .OBeginning of Test; . SPECIFIC GRAVITY, G, 2.74 " - uAssumed - e S
- @EndofTest - o T m Measured(ASTM0854) T %
‘A (psi); 30;:36;43 - ~ — .~ . PERMEANT:" & Dealred Tap Water. -_-u Other G o : |

' o 'lhe test deta and all essoelated pro]ect lnforrnatlon presented hemon ehall.be held ln oonﬂdenoe and dlscloeed to other partles only wlth the authorlzatlon of th Cllent or Ardaman; L 57 B
‘I & Assocites, Inc. Physiml and electronic records of each prorect are keptfora mlnlmum ©ot.7 years. Test samples, are kept In storage for at. least 40 worklng days after miajling of LT
theteetreport prlortobelngdlscarded‘unlessalongerstorageperlodlsrequeetedlnwrltlngandaoceptedbyl\rdaman&nseoclates lnc - e N R

' Where H = Speclmen helght D SPeclmen dlameter V= Volume. WDS s Dry mass; w; = Molsture oontent (ASTM D221 8). y, = Dry denelly' S= Saturetlon b Isotroplc elfectlve T
confi nlng stress. u, Back-pressure. = Average hydraulic gradlent. Q =Flow: volume. t= Tem duration; lrm Sammted hydraullc oonductlvlty at 20°C n= Total porosrty'»: L

Checked By

‘:n“ 13-} On nﬂ\l n 0

CADocuments and Saingan wimaniDocunent " \Pioc806-1 136 s W o



* ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
- ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngquist Brothers, inc. . INCOMING LABORATORY SAMPLE NO.: Co 1825 ~1826.4'
PROJECT: Golden Gates injection We | LABORATORY IDENTIFICATION NO.: 081 132ﬂ1826

FILE NO.; 08-113 g : SAMPLE DESCRIPTION: Light Brown Limestone .

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/22/08 |

DATE REPORTED: 08/19/08 : _ : _ -

"ASTM D 5084 TEST METHOD: SPECIMEN DATA:
@ A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: & Yes ‘0O No
a B - Falling Head; Constant Tailwater . As-Receivad Length (inch); 8.0/4.1*  Length.Trimmed: ®&VYas aNo
o C - Falling Head; Rising Tailwater . ;
o F - Constant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: O Vertical = Horizontal
B-FACTOR:_ 93 (stable) % B Beginning of Test; SPECIFIC GRAVITY, G,: _2.74 D Assumed
o End of Test _ ® Measured (ASTM D 854)
Ao, (psi): 1117 PERMEANT: = Deaired Tap Water 0 Other

Initial Congitions o " Fnal Condmons " Hydraulic
: i - : ' , Conductivity I

v W, Ya 'WDSM' - ke
em’) | (%) | (pch @ | (cm/sec) (i

res | 60 151.71{5"17,2, 147 (0320 { o6 | 30 | 160 | 3 [ 10 ‘27884 | 173 | 98 | e7xtos |

* First length Is total sample length. Second length I ueeabla Iength at full core diameter.

The test data and all associated pro]ect lnformatlon presented hereon ehan be held In confidence and dlsclesed to aother parties only wnh the aulhoﬂzatlon of the Client or Ardaman
& Assoclates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing ot
‘the test report, prior to being discarded, unless a Ionger storage period is requested in writlng and accepted by Ardaman & Assaciates, Inc.

Where: H.= Specimen height; D = Specimen d;ameter V= Volume. WDS = Dry mass; w, = Molsture content (ASTM D 2216); Ya=Dry denslty' S = Saturation; &, = Isotropic eﬂective ‘
oonﬂnlng stress uh Back-pressure lng = Average hydraulic gredlent; Q = Flow volume; t = Test duration; k,, = Saturated hydraulic conductlv:ty at 20°c n= Total porosny'

Checked By: 'ﬂl/l | Date: 06[ _iﬂ:‘ 14
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ARDAMAN: & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT; Younqquist Brothers; Inc. _ _ ' INCOMING LABORATORY SAMPLE NO.:Core 2, 1830.65-1831.1'
PROJECT: Galden Gates Irifection Well ‘ 7 LABORATORY IDENTIFICATION NO.: QB1132V1§ 1. i
FILE NO.: 08-1 13 “SAMPLE DESCRIPTION: Light Brown Limestane with solution cracksand
DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/17/08 some small vugs
DATE REPORTED: 0 19{Q8
ASTMD 5084 TEST METHOD: , SPECIMEN DATA: _
® A - Constant Head As-Received Diameter (inch):4____  Diameter Timmed: 0Yes & No
a B - Falling Head; Constant Tailwater As-Received Length (inch): 5.0/4.0°  Length Timmed: ®Yes o No
a C - Falling Head; Rising Tailwater . ;
G F - Constant Volume; Falling Head - Rising Tallwater  1£o1 oF ECIMEN ORIENTATION: = Vertical 0 Horizontal
B-FACTOR:__94 (stable) % O Beginning of Test; SPECIFIC GRAVITY, G,: _2.72 0 Assumed
& End of Test 2 Measured (ASTM D 854)
Ao, (psi). 12; 19; 27; 36 - PERMEANT: ® Deaired Tap Water 0 Other __

Hydraulic

Initial Conditions :
—_ : ¥ : : — ; _ Conductivity ||
H D v w,. Y n S A U, e Q t WDS | w s Koo'
@m | em | @) | ) | e | %) | (s) | sh | on) | days) | @ | (&) | (%) | (cmised)
833 | o978 |ex83 [ 172 | 1100 | 034 ] ® 30 ""'j160 20 | 29 1 | nzs | -17.7 | o8 | aax106

COMMENTS: (1) Core sample selected for. permeablllty testing was: cut to length, alr-drled deaired under vacuumn for a mlnlmum of 24 hours. and then satutated with deaired tap |
Jwater from the bottomn up while still under vacuum. (2) w, from initial total weight after saturation and assuming WDS equals nitial alr-dry waight.
* First length is total sample length. Second fength is- useable length at full cora diameter. .

The test data and all assoclated project (nfonnaﬂon presented hemn shall be hald ln oonﬁdence and disclosed to other parties only with the authorizntion of the CIiem or Ardaman
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of.
the test report, prior to being discarded, unless a longer: storage period is requested n wﬂﬂng and accepted by Ardaman & Assoclates, Inc. ) _ ] ]

Where: H= Speclmen haight' D = Specimen diameter; V = Volurna, WDS = Dry mass wc Molsture content (ASTM.D 2218); y, = Dry density- S = Satumnon. 6 = sotropic eﬂecuve; '-
conﬂnlng stress u., Back-pressure. lm = Average hydraulic gradient; Q = Flow volume. t = Test duration; ky, = Saturated hydraullc conductivity at 20°C n="Total porosity:

Checked By: nM . | Date: _Q@ZLQ'[QS__
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ARDAMAN & ASSOCIATES; INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngquist Brothers; Inc. v INCOMING LABORATORY SAMPLE NO.; Core 3, 1995.15-1995.5'
PROJECT: Golden Gates: Injection Well LABORATORY IDENTIFICATION NO.; 081133V1995
FILE NO.: 08-113 - » . SAMPLE DESCRIPTION: Light Brown gmeg one
DATE SAMPLE RECEIVED:_ 06/10/08 SET UP: 07/13/08 _
PATE REPORTED: 08/19/08 .
ASTM D 5084 TEST METHOD: SPECIMEN DATA:
® A - Constant Head As-Received Diameter (inch):4 ___ Diameter Timmed: 0Yes &.No
a B - Falling Head; Constant Tailwater As-Received Length (inch); 4.3/2.8° Length Trmmed: ®Yes ONo
a C - Falling Head; Rising Tallwater .
a F - Constant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: & Vertical o Horizontal
B-FACTOR:_87 (stable} % 8 Beginning of Test; - SPECIFIC GRAVITY, G,: _2.72 0 Assumed
0 End of Test 8 Measured (ASTM D 854)
Ao, (psi); 16; 23; 32 PERMEANT: & Deaired Tap Water 0O Other'

| nydraulic
- Canductivity

Final 00ndltlons

Test Conditions

Initial Conditions

H o | w [ w | , | s O I ~t |ws | w | s
em) | (cm) (cm’) o) | en | | & | (sh | s) | (cm’) G | @ | e | o | (omseq
745 | 984 | 54388 | 159 | 1147 | 032e | 0 0 | 10 | 102 16 1 | ese83 | 168 % | 11x108

COMMENT S: (1) Core sample selected for permeabllity testing was cut to length alr-drled dealred under vacuum for a minimum of 24 hours. and then saturated wnh deaired tap
water from the bottom up while still under vacuum. (2) Final w, from horizontal permeability test specimen. WDS calculated from measured wet weight and final w,.
* First length Is total sample Iength Second length Is useable length at full core dlameter. .

. “The tast data and all assoclated pro]ect informaﬂon presented herean shall be held ln confidence and dnsclosed to other parties only with the aumodzaﬂon of the Cllent or Ardaman
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of
the test report. prior to being discarded, unless a longer storage peﬁod is requested In wming and awepmd by Ardaman & Assaclates, inc.

: 'Where H Specamen helght D= Speclmen diameter; V = Volume; WDS = Dry mass; wc Molsture content (ASTM D 2216); y, = Dry denslty 8= Saturaﬂon. b = lsotmp:c effective
contining stress; u, = Back-pressure; L, = Average hydraulic gradient; Q = Flow volume; t= Tast duration; k,, = Saturated hydraulic conductivity at 20°C n = Total porosity;

(hecked Bv: ﬂ‘l/l L Date: D&Ziﬂlﬁ '



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngquist Brothers, Inc. _ S INCOMING LABORATORY SAMPLE NO.: Core 2, 1830.65-1831,1'__ :
PROJECT: Golden Gates Injection Well LABORATORY IDENTIFICATION NO.: 081132H1831.
FILE NO.: 08-113 : SAMPLE DESCRIPTION: Light Brown Limestone with solution cracksand. . .
DATE SAMPLE RECEIVED:_ 06/1 0/0§ SEr UP: 07/23/08 some smail vugs
DATE REPORTED: 08/19/08
- ASTM D 5084 TEST METHOD: SPECIMEN DATA: .
® A - Constant Head As-Received Diameter (inch):4 ___  Diameter Trimmed: @ Yes 0O No-
0 B - Falling Head; Constant Ta:lwater As-Recsived Length (inch); 5.0/4.0° Length Timmed: ®Yes 0ONo
o C - Falling Head; Rising Tailwater . .
a F - Constant Volume; Falling Head - Rising Tailwater 1251 of ECIMEN ORIENTATION: o Vertical @ Horizontal
B-FACTOR:_96 % ® Beginning of Test; SPECIFIC GRAVITY, G,: _2.72 0 Assumed
a End of Test . ® Measured (ASTM D 854)
- Agg (psi) 13 ‘ _ PERMEANT: ® Deaired Tap Water . 0 Other

inttal Conditions " Test Condtions Fnal Condions | Hydraulic ||

H D \ W, Yo n | 8 o, u, e - Q t | wos | w s _
fem) | em) | em) | (%) | (pch (%) | () | (ps) (em’) | (days) | (@) | (%) ] (%) | (cmseq) [
602 | s02 | 11930 | 189 | 1144 | o.aée o5 | a0 | 0 | 46 | o9 1 | aeze | 173 | e | 21x108 §

COMMENTS (1) Horizontal penneablmy test speclmen wes cross-eored from the correspondlng venlcal test specimen
* Flrst length is total sample length. Second length s useable Iength at ull core diameter. _

: The test data and all aesoclazed project Informatlon presented hereon shﬂl be held ln eonﬂdeme and disclosed to other pertlee only wlth the authodzaﬁon of the Cllent or Ardaman
& Assoclates, Inc. Physical and electronic recoids of éach project are kept for & minimum of 7 yedrs. Test samples are kspt in storage for at least 10 working days after malling of
the test repart, prior to being discarded, unless a longer storage period I requeeted In wming and accepted. by Ardaman & Associates, Inc. .

) Where H= Speclmen helgm D = Specimen diameter; V Voluma. WDS Dry maes W= Molsture content (ASTM D 221 8) va= Dty densny S = Saturation; & = Isotropic eﬁectwe ,
confining stress; u, = Back-preesure. l,,, Average hydraullc gradient; Q = Flow volume; t = Test duration; k, = Saturated hydraulic conductivity at 20°C n = Total porasity;
and G, = Specific.gra

Checked By: " Date: _Qbﬂgéaﬂ_ |
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngquist Brothers, Inc. INCOMING LABORATORY SAMPLE NO.: Core 3, 17995.]‘ §-1995.8'
PROJECT: Golden Gates Injection Well LABORATORY IDENTIFICATION NO.; 081133H1995
FILE NO.; 08-113 SAMPLE DESCRIPTION: Light Brown Limestone
DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/22/08
DATE REPORTED:_ 08/19/08
ASTM D 5084 TEST METHOD: SPECIMEN DATA:
2 A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: & Yes 0O No
o B - Falling Head; Constant Tailwater As-Received Length (inch): 4.3/2.8" Length Trimmed: @&@Yes 0ONo
a C - Falling Head; Rising Tailwater | . .
o F - Constant Volume; Falling Head - Rising Tallwater TEST SPE(?IMEN ORIENTATION: o Vertical ® Horizontal
B-FACTOR: 89 (stable) % & Beginning of Test; SPECIFIC GRAVITY, G;: _2.72 0 Assumed
0 End of Test B Measured (ASTM D 854)
Ao, (psi): 11, 17 PERMEANT: & Deaired Tap Water 0 Other
Inital Conditons Test Conditions {  Finaicondons
. H D v w, Ye . s B W " | a t wos | w | s .
(cm) (cm) (em?) (%) (pci) (%) (psi) (psi) (cm?) (days) @ (%) (%)
7.13 5.03 141.74 16.0 1164 0.320 92 30 160 49 1.0 1 26213 ' 16.6 26

COMMENTS: (1) Horizor-ital permeaﬁllity test;peclmen was cross-cored from the eorresbondlng vertical test specimen.
* First length Is total sample length. Second length Is useable length at full core diameter.

The test data and all associated project information presented hereon éhall be held in confidenca and disclosed to other parties only with the authorization of the Clieht or Ardaman
& Assoclates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of
the test report, prior to being discarded, unless a longer storage penod is requested In writing and accepted by Ardaman & Assoclates, Inc.

Where: H= Specimen height; D = Specimen diameter; V = Volurne. WDS = Dry mass; w, = Moisture content (ASTM D 22186); v, = Dry density; S = Saturation; &, = lsotroplc effective ||
confining stress; u., = Back-pressure; i,,, = Average hydraulic gradient; Q = Flow volume; t = Test duration; k., = Saturated hydraulic conductivity at 20°C n = Tatal porosity;

and "‘s ra

Checked By: ™ Date: Q&ﬂﬂl_ﬂ&_
Form SR-2B:Rev.0 | c0 and Settingsyan 061081134 tasta.wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Youngguist Brothers, Ipc. : . INCOMING LABORATORY SAMPLE NO.: Core 3, 2000.5-200 _i,?'

PROJECT: Golden Gates Injection Weil LABORATORY IDENTIFICATION NO.; 081133V2001
FILE NO.08-113 ‘ SAMPLE DESCRIPTION: Light Brown Limestone
DATE SAMPLE RECEIVED:_06/10/08 SET UP: 07/17/08 :

PATE REPORTED: 08/19/08

ASTM D 5084 TEST METHOD: SPECIMEN DATA:

@ A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: 0 Yes & No
a B - Falling Head; Constant Tailwater As-Received Length (inch):10.0/6.0° Length Timmed: ®Yes aNo
o C - Falling Head; Rising Tailwater . . .
a F - Constant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: @ Vertical @ Horizontal
B-FACTOR:_91 (stable) % 0 Beginning of Test; SPECIFIC GRAVITY, G,: _2.71 O Assumed
* @ End of Test ® Measured (ASTM D 854)
Ao, (psi); 12;:18; 27; 36 PERMEANT: & Deaired Tap Water 0 Other

Initial Conditions Test Conditions Final Conditions

\ w, | A U Q wDS w,
(cm?) (%) (cm?) @ (%)
’ ' 13833 | 171

76242 . . , 08

' COMMENTS (1) Core sample selected for permeability testing was cut to length, alr-dried deaired under vacuum for a minimum of 24 hours, and then saturated with dealred tap
water from the bottom up while still under vacuum. (2) Final w, from horizontal permeabiiity test specimen. WDS calculated from measured wet weight and final w,.
* First Iength is total sample length. Second length is useable Iength at tull core dlameter.

The test data and all assoclated pro)ect Information presented hereon shall be held in conﬂdence and disclosed to other parties only with the authorization of the Client or Ardaman
| & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after malling of
the test report, prior to belng discarded, unless a longer storage period is requested in wrmng and aooepted by Ardaman & Assoclates, Inc.

|
Where: H= Specumen halght. D = Specimen diameter; V = Volume; WDS = Dry mass; w, = Molsture content (ASTM D 2216); y, = Dry density; S = Saturation; &, = Isotropic effective ||
confining stress; u,, Back-pressure. = Avarage hydraulic gradient; Q = Flow volume; t = Test duration; k,, = Saturated hydraullc oonductlvlty at 20°c n = Total porosity;

Checked Bv; in o Date: _QQA_‘LLQEL




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT: Younqquist Brothers, Inc. . : INCOMING LABORATORY SAMPLE NO.: Core 3,2000.5-2001.7"
PROJECT: Golden Gates Injection Well . LABORATORY IDENTIFICATION NO.: 081 133H2001
FILE NO.: 08-113 : SAMPLE DESCRIPTION:.Light Brown Limestone
DATE SAMPLE RECEIVED:, 06/1 0/08 SET UP:_07/23/08 ' '
DATE REPORTED: 08/19/08 '
ASTM D 5084 TEST METHOD: ' - SPECIMEN DATA:
& A - Constant Head ' ' As-Received Diameter (inch): 4 Diameter Trimmed: @ Yes 0O No
o B - Falling Head; Constant Tallwater As-Received Length (inch):10.0/6.0° Length Timmed: ®=Yes aNo
o C - Falling Head; Rising Tailwater . :
aF - Con stant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: O Vertical ®@ Horizontal
B-FACTOR:__92% (stable) % & Beginning of Test; » SPECIFIC GRAVITY, G,: _2.71 O Assumed
o End of Test 2 Measured (ASTM D 854)
Ao, (psi);.21;:31;39 , PERMEANT: = Deaired Tap Water 0 Other .

W | o | ' s o
em) | (em) | , -n % | (s
674 | 503 | 16.3 Joats | e | a0 | 160 | 3 | 10

COMMENTS: (1) Horizontal permeability test speclmen was cm-oored from the oorrespondlng vertlml test specimen.
* First length is fotal sample length Second Iength is useable length at full core diameter.

The test data and all assoclated pm]ect lnformatlon presented hereon shall be held in confidence and dlsclosed to other partles only with the aumorizabon of the Cllent or Ardaman |]:
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of
the test report, prior to being discarded, unless a longer storage period Is requested in writing and accepted by Ardaman & Assoclates, Inc. ‘

Where: H = Specimen height; D Speclmen dlamater V= Volume, WDS =Dry mass; w, = Molsture content (ASTM D 2216); y,=Dry denslty' S = Saturation; 9, = lsotroplc effective
conﬂnlng slress; u, = Back-pressura. = Averags hydraulic gradient; Q = Flow volume; t = Test duration; k., = Saturated hydraulic conductivity at 20°C; n = Total poroslty., :
pecificf I

Date: _OB,Aﬁ#Qﬂ_
C:\Documents and Settings\jan.widman\Documents\Projects\08\08- 1 13- tests.wpd

Checked By: ____ W]
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CLIENT: Yougggulst Brothers, In
PROJECT Goldeg Gates lnlgtlon Well

ARDAMAN & ASSOCIATES INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

FILE NO.:.08-113

DATE SAMPLE RECEIVED: 06/10/08
DATE REPORTED: 08/19/08

INCOMING LABORATORY SAMPLE NO.: Corg 4,:2136.5-2136.95'
LABOHATORY IDENTIFICATION NO.; 081134V2136

SAMPLE DESCRIPTION:.Light Brown Limestone _

. SET UP; 07/16/08 _

ASTM D 5084 TEST METHOD:
& A - Constant Head
0 8 - Falling Head; Constant Taijlwater

o C - Falling Head; Rising Tailwater
D F - Constant Volume; Falling Head - Rising Tailwater

SPECIMEN DATA:
As-Recelved Diameter (inch): 4 Diameter Timmed: aoYes & No
As-Received Length (inch); 4.5/4.0° Length Timmed: ®Yes aNo

TEST SPECIMEN ORIENTATION: & Vertical ‘0 Horizontal

B-FACTOR:_93 (stable) % o Seginning of Test; SPECIFIC GRAVITY, G,: _2.70 O Assumed
& End of Test ) @ Measured (ASTM D 854)
Ag, (psi); 30; 36; 43 PERMEANT: =.Deaired Tap Water 0 Other.

P Initial Condltions - Test Conditions " FinaiCondiions | Hydrailic -
H D v w, Yo n s o, u e Q t | wos W, s kn
em | m) | em) | ) | (oD %) | s | @) | _(em) | (days) | (@ %) | o) | (cvsec)

9.79 015 | esa4s | 150 | 1188 | 0205 | o7 30 10 | 45 3.5 1 | 12274 | 150 | 97 | rax106

COMMENTS (1) COre sample selected for permeability tesllng was cut to length, alr-drled deaired -under vacuum for a minimum of 24 hours, and lhen saturated wlth deaired tap
water from the bottom up while still under vacuum. (2) Final w, from horizontal permeability test specimen. WDS calculated from measured wet weight and final w,.
* First length Is total sampie length. Seoond length is useable length at full core diameter. ,

The test data end all assoclated project inlormatlon presented hereon shall be held ln oonﬂdence and disclosed to other parties only with the authorlzatlon of the Client or Ardaman
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after malling of-
the test report, prior to being discarded, unless a longer storage perlod Is mqueeted in wrlllng and accepted by Ardaman & Assoclates, Inc.

Where: H = Specimen height; D = Specimen dlameler V= Volume. WDS = Dry mass. W, = Morsture content (ASTM D 22186); y, = Dry density; S = Seturatron. b= lsotroplc effective ||.
oonl'nlng stress; u, = Back-pressure. Im = Average hydraulic gradient; Q = Flow volume. t=Test duratlon, kop = Saturated hydreullc conductrvity at 20°c n = Total porosity;,

Checked By:

] and G, = eclﬁc gravity.

Date: O& ﬂg[bﬂ



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT; Youngauist Brathers, Inc. . INCOMING LABORATORY SAMPLE NO Core 4,2136.5-2136.95'
PROJECT: Golden Gates Injection Well | _ LABORATORY IDENTIFICATION NO.: 0811342136

FILE NO.. 08-113 - - _ _ SAMPLE DESCRIPTION; Light Brown Limestone

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/22/08

DATE REPORTED:_08/19/08

ASTM D 5084 TEST METHOD: ' SPECIMEN DATA: '
& A - Constant Head As-Recelved Diameter (inch): 4 Diameter Trimmed: ® Yes 0O No
a B - Falling Head; Constant Tallwater . As-Received Length (inch); 4.5/4.0*  Length Timmed: ®Yes ©No
o C - Falling Head; Rising Tailwater : . .
a F - Constant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: o Vertical ® Horizontal
B-FACTOR: 89 (stable}) % ® Beginning of Test; SPECIFIC GRAVITY, G,: _2.70 o Assumed
0 End of Test & Measured (ASTM.D 854)
Ao, (psi): 11; 17 . ~ PERMEANT: ® Deaired Tap Water 0 Other
[ Initial Conditions 1 . Test Conditions o . Final Conditions - Hydraulic :
, :  —— SEDUPE— — S—— : - v — Conductivity
H D \ w, Yo n . s v, u, | Q t wDS W, s - koo
em) | (em) | (cm) (%) (pcf) (%) | (psh | (psh em’) | (days) | (a) (%) | (%) | (cm/sec)
. 647 503 | 12858 | 150 | 1199 | 0288 | 100 | 30 160 | 38 | 14 B 24711 | 150 | 100 | 20x106 |

COMMENTS: (1) Horizontal permeability test spectmen was crosé-coréd from the oorrespondlng vénlcal test specimen.
* First length is fotal sample length Second length is useable length at full core diameter.

|| The test data and all assoclated pro]ect Intormation presented hereon shall be held in conﬂdenoe and dlsclosed 1o other parties only wlth the authorizatton of the Cllent or Ardaman |
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mamng of
the test report, prior to being dlscarded uniess a longer storage penod Is requested In writing and accepted by Ardaman & Associates, Inc. _ i

Where: H = Specimen he;ght D Speclmen dlameter V Volume. WDS Dry mass; w, = Moisture content (ASTM D 2216); y, = Dry denslty; S = Saturation, = Isotroplb ettective
confining stress; u, = Back-pressure, Iy = Average hydraulic gradient; Q = Flow volume. t = Test duration; km = Saturated hydraulic conductivity at20°c n = Total porosity; [}

and =ec|ﬂc gravi ’.; . R —

Checked By: __ W , Date: OB[iQ lD&

Form SR-2B: Rev.0 - | : mommmseumvm.memmmnummm




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT .

INCOMING LABORATORY SAMPLE NO.: Core 4, 2140.65-2141.3' - __

CLIENT:_Youngquist Brothers, Inc.

PROJECT: Golden Gates Injection Well ‘ LABORATORY IDENTIFICATION NO.: 081134V2141
FILE NO.: 08-113 _ - SAMPLE DESCRIPTION: Light Brown Limestone
DATE SAMPLE RECEIVED:_06/10/08 SET UP:_07/16/08
PATE REPORTED:_ 08/19/08
ASTM D 5084 TEST METHOD: SPECIMEN DATA:
& A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: O Yes. @ No
a B - Falling Head; Constant Tailwater As-Recsived Length (inch): 8.0/6.0°  Length Trimmed: ®Yes 0ONo
0 C - Falling Head; Rising Tailwater ., . .
o F - Constant Valume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: & Vertical o Horizontal
-B8-FACTOR:_97 % 0 Beginning of Test; SPECIFIC GRAVITY, G;: _2.71 0 Assumed
8 End of Test B Measured (ASTM D 854)
-Ag, (psi): 28 PERMEANT: -& Deaired Tap Water a Other
( Initial Conditions - Test Conditions | Fina Conitions Hydrautic '
H D v w, Yq ' n . 8 - X T leg t WDS wc - s ~
em | em | @m) | ) | e | (%) | (ps) | (ps) , (cm’) (days) | (@ (% | (%) | (cmiseo)
|| 1008 | o994 7830 | 138 | 1282 | 02m 99 | 30 | 160 31 1.0 1 15369 5 136 | 9 1.7x106

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, dealred under vacuum for a minimum of 24 hours. and then saturated with deaired tap
Jlwater from the bottom up while still under vacuum. (2) Final w, from horizontal permeability test specimen. WDS calculated from measured wat weight and final w,.
* First length is total sample length. Second length Is useable Iength at full core diameter.

‘The test data and all assoclated project information presented hereon shall be held in conﬂdence and disclosed to other parties only with the auﬂrodzetton of the Client or Ardaman’
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing ot :
the test report, prior to belng discarded, unless a Ionger storage period Is requested in writlng and accepted by Ardaman & Assoclates, Inc. _ ‘

‘ Where He Speclmen helght- D= Speclmen dlameter' V = Volume; WDS = Dry mass; w, = Moisture content (ASTM D 2216) Y= Dry denslty' S = Saturation; b = lsotroprc effective ||
oonfrning stress q, Back-pressure; i, = Average hydraullc gradlent. Q= Flowvolmne. t = Test duration; km = Saturated hydraullc conductivrty at 20°0 n = Total porosity; [|:

—2nd G, =Specificgravity. e e e .

Checked By: le ,

~moar. ™

. and Rettinac\ AD ralects\08\08- 1 13\ tests.wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT

CLIENT; Youngauist Brothers,.inc . INCOMING LABORATORY SAMPLE NO.: Core 4, 2140.65-2141.3'
PROJECT: Golden Gates lmectlon Wg I LABORATORY IDENTIFICATION NO.:.081134H2141 '
FILE NO.: 08-113 , SAMPLE DESCRIPTION: Light Brown Limestone
DATE SAMPLE RECEIVED: 06/10/08 SET UP:07/21/08
DATE REPORTED:_08/19/08
ASTM D 5084 TEST METHOD: SPECIMEN DATA:
® A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: ® Yes 0O No
O B - Falling Head; Constant Tailwater As-Received Length (inch): 8.0/6.0* Length Timmed: =Yes aNo
a C - Falling Head; Rising Tallwater . L
a F - Constant Volume; Falling Head - Rising Tailwater TEST SPECIMEN ORIENTATION: 'O Vertical & Horizontal
B-FACTOR: 93 (stable) % a Beginning of Test; SPECIFIC GRAVITY, G,;: _2.71 a Assumed
® End of Test = Measured (ASTM D 854)
Ao, (psi). 12: 19 PERMEANT: ® Deaired Tap Water 0 Other
Initial Conditions | " TestConditions Final Conditions Hydraulic
H D v w, Yo n s 8. U e Q t wDS w. | S koo
em) | ©em) | (em) | (%) | (poh (%) | s) | (psi) Com) | (@ays) | @ | (0 | (w | (emsed)
699 | 503 | 13884 | 137 | 1234 ozro 100 - 0 | 160 | 28 | o8 1 | 27a83 | 137 | 100 { 1.3x106 |

COMMENT S: (1) Hortzontal penneabillty test specimen was cross-cored from the oorrespondlng vertloal test specimen.
* First Iength is tota! sample Iength Second’ Iength Is useable length at full core diamater. _ ) o i

The test data and all associated project lnformation presented hereon shall be held in oonﬂdence and dlsclosed to other parties only w:th the authorlzatlon of the Client or Ardaman ||
& Associates, Inc. Physical and electronic records of each project are kept fora minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of |
the test report, prior to being dlsoarded unless a longer storage period is requested in wntlng -and accepted by Ardaman & Assoclates, Inc. ¢

Where H Speclmen height; D= Speclmen dlameter V Volume, WDS =Drymass; w, = = Molsture content (ASTM D 221 6) vg= Dry density; S = Saturation b Isotropic effective {|:
oonﬂmng stress; u, = Back-pressure; i.., = Average hydraulic gradlent; Q= Flow volume. t = Test duration; k,, = Saturated hydraulic conductivity at 20°C n="Total porosny

__and G,.= Specific gravity. i . e I e—— | }

Checked By , ﬂf/l » Date: _QMM__ : o
Form SR-2B: Rev.0 | CADocuments and Setings\an widmamnDocuments\Projects\08\08-113\k- testa.wpd




By & Ardaman & Associates, Inc.

Geotechnical, Environmental and

Materials Consultants
September 18, 2008
File Number 08-113
Youngquist Brothers, Inc. _ .
15465 Pine Ridge Road

Ft. Myers, FL 33908

Attention: Wu Fei

* Subject: Rock Core Testing, Golden Gates Injection Well

Dear Fei:

As requested, Archie’s formation factor and cementation exponent have been measured on four

limestone rock cores provided for testing by your firm. The tests were subcontracted to New
England Research, Inc. The designations of the four samples are listed below.

2140.65-2141.3 §

The report from New England Research, Inc. is attached.

The specimens were reported to be from the samples designated herein. The test results are
indicative of only the specimens that were actually tested. The test results presented are based
upon accepted industry practice as well as test method(s) listed. Ardaman & Associates, Inc.
neither accepts responsibility for, nor makes claims to the final use and purpose of the material.

If you have any questions about the test results or require additional information, please contact
us. We will forward additional test results as the tests are completed.

Very truly yours,
ARD N & ASSOCIATES, INC.

Thomas S. Ingt, P.E.
Laboratory Director
Florida License No. 31987

TSl/ed

C\Documents and Settings\fan.wildman\Documents\Projects\08\08-1 13\raport02-ner.wpd

8008 S. Orange Avenue 32809, Post Office Box 593003, Orlando, Florida 32859-3003  Phone (407) 855-3860 FAX (407) 859-8121

Louisiana:  Alexandria, Baton Rouge, Monroe, New Orleans, Shreveport

Florida: Bartow, Cocoa, Fort Myers, Miami, Orlando, Port Charlott, Port St. Lucie, Sarasota, Tallahassee, Tampa, West Palm Beach



Resistivity of Golden Gate Carbonates

Report prepared for
Ardaman and Associates, Inc.
September 10, 2008

by
New England Research, Inc.

331 Olcott Drive, Ste L1
White River Junction, VT 05001



Ardaman and Associates, Inc. . September 10, 2008

Summary

Ardaman and Associates, Inc. delivered four whole core samples of carbonate fo_r_
measurement of resistivity. The samples were cored from the Golden Gate site in a depth
range of 1650.2 ft to 2141.3 ft.

Four cylindrical samples were sub-cored from the whole core an& were
approximately 38 mm in diameter and 46 mm to 54 mm in length. The samples were
very high porosity chalky carbonate. The grain densities averaged 2.72 g/cc. Sample
porosity as a volume fraction ranged from 0.28 to 0.38. |

All samples were saturated with brine containing 35 grams of sodium chloride per
liter of water. Complex impedance of each sample was measured over a frequency range
of 0.1 Hz to 100 kHz. ‘

Temperature corrections were applied to the brine conductivity. The frequency
respdnse of the samples’ impedance was uniform over the frequency range of 0.1 to
100,000 Hz. No cable corrections were applied.

The cementation coefficients for these very high porosity rocks are clustered
around 2 and show little variation with porosity. The resistiw}ity of t.hesé samples was
quite low. Low resistivity generally indicates good pore space connectivity and high
permeability. ‘



Amr man and Associates, Inc, , September 10, 2008

Resistivity of Golden Gate Carbonates
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New England Research, Inc.
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_ Resistivity of Golden Gate Carbonates
Introductlon “ e A'

Ardaman and Assocrates, Inc delrvered four whole core samples of carbonate for

- Procedures and Techmques

: .-"_Sample Descnptlon i : ’ )

' The samples are fine gramed “chalky carbonates and fauly homogeneous '

3 Sample Preparation o
S Four cylmdncal samples were sub-cored from the whole core supphed by

..I

red: plugs was ‘38. mm The length of the plug

-samples vaned from 45 mm'to 54 mm _The ends ‘of the plugs were ground smooth and
‘ parallel to ‘withiin 0: 001 mches ' L

The sample plugs were dned in an- oven at 80 degrees centrgrade for 48 hours

: Sample dunensrons and mass were measured and the dry bulk densrty was com‘ uted
" The samples were: vacuum saturated for 24 hours in brine contammg 35 grams' 7_,f NaCl
- :;per liter of- dlstxlle_d water The gram densrty of the samples was: determmed usmg an .
i l-'Archtmedes techmque ) The porosrty was determmed from the dry bulk dens1ty and
) average gram denstty using the formula ¢=1 (pd,, bulk/pg,m)
"‘Petrophysrcal Data : E
SR The average gram densrty of the samples ranged from 2 72 to 2 73 g/cc and was

| within 1 per cent of the gram densnty of calcrte 2 71 g/cc, the ma]or component of.
o carbonate rocks. -

Sample porosrty was. generally hlgh rangmg from 28: 8% to. 37 8%. All sample

' tfiass and volumetnc data is reported m Table 1.

~ New Er;glqnéi Research, Inc. ' |
S -~r PRI ,, *1 I»;r‘?' .

_ September 10,2008, -

measurement of resrstrvrty The samples were cored from the Golden Gate sites.: Four of

.the samples were cored from the Golden Gate siteina depth range of 1650 2 ft 0 2141 3

4



used in the four-electrode measurement The core holder is mserted in/ the pressure
-vessel ofthe AutoLab 1000 L e - : N -

3
T

Flgure 1. Four-electrode resrstrvrty coreholder

I .‘ A functlon generator is used to apply a sinusoidal current across the sample and a
_ ) _ reference res1stor The current vaned in frequency from 0 1 Hz to. 100 000 Hz. . The
e o -amphtude and phase of the voltage drop across the sample is- compared to the amphtude
; e and phase of the voltage drop across the reference resrstor, and»the values are used to
P | | _compute the complex 1mpedance at a glven frequency '

~ The samples were conﬁned ata’ pressure consrstent with their depth assummg an
overburden gradrent of approxunately 1.0 pSI/ft and a ‘normal- hydrostatlc ﬂuld pressure
gradlent of approxunately 0: 46 psr/ft. As an example, sample Golden Gate Core 1 had an

Ty
& ;,; - ' . i . i o . 2 R
o 'Atrew._.-Englan_d Research,Inc. . . . . -




Ardaman and Associates, Inc, September 10, 2008

applied confining pressure of 1650 psi (11.4 MPa) and a pore pressure of 759 psi (5.2
MPa).
Formation Factor and Cementation Coefficient

A cementation factor can be calculated from Archie’s empirical formation factor-
porosity relationship (Archie, 1942),

F=o*¢ ™",
F is the formation factor, that is, the ratio of the conductivity of the saturating fluid to the
conductivity of the rock-fluid system. o is the tortuosity parameter, ¢ is the porosity and

m is the cementation factor. If we assume that the o parameter is 1 (an assumption often

made for carbonates) the cementation factor can be computed from the measured porosity

and formation factor. Cementation factors are reported in Table 1.

Discussion

Resistivity Data :

Resistivity data, formation factors and cementation factors for each sample are
compiled in the Table I in the Data Section II.

The frequency response of complex resistivity data for these samples was flat
over the frequency range. No cable correction was applied since the parasitic impedances
were virtually non-existent over the frequency range of 0.1 to 100,000.0 Hz. A
temperature correction was applied to the brine conductivity.

The formation factor at a frequency of 20,000 Hz was used to calculate the
cementation coefficient. The frequency of 20,000 Hz was chosen to be consistent with
past practice; however, any frequency may be used.

The cementation coefficients for these very high porosity rocks are close to 2.0
and show little variation with porosity. For rocks with moldic porosity the cementation
coefficient tends to increase with porosity and with overburden pressure, whereas for
lime and dolomitic grainstones the cementation coefficient is little affected by the

overburden. The overburden pressure variation for the Golden Gate samples was

New England Research, Inc.



Ardaman and Associates, Inc, ' - September 10, 2008

approximately four MPa. The data for these rocks are consistent with a carbonate
grainstone interpretation.

Conclusions . |
Complex impedance was measured on four samples of carbonate. The frequency
response of the impedance was flat for the samples over the measured frequency'r_ange.
Consequently, no cable corrections were applied. -
The resistivity of tl_leSe high porosity samples was quite low and the cementation
coefficients were approximately 2; Thcfe was no significant variation of the cementation

factor with porosity. Low resistivity generally indicates good pore space connectivity
and high permeability.

New England Research, Inc.
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+ - Tablel
-::Data Summary
o Golden Gate’

-

PreTest’

DryBulk
‘Density. . -
Sgem) .

(slcm’)

*Porosity..
Vol. Fraction S '

T GGCore 1,

= 1650.2-1650.5

T69

. GG Core2-

*1..:1825.7-1826.4.

Tt |

. GGCore3'

:.:2000.7-2001.5 -

T ot

B

121406521413 | 5.

Core
' Deptb

_ Bnne . Brine -
. Concentrauon Conductmtyw

Rmstmty
-at 100 Hz

=T 15197

at 1000'Hz
(ohm-m)

Resistivity.-

197 -

Rés,iSt_iy'ity;:’

atr20kHz -
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Resistivity Measurement Report

Sample and Experiment Information for File Golden_Gate_Core_1
Well: ‘Golden Gate Core 1 Organization: Ardaman
Depth: - 5030m
Formation: Carbonate Rock type: Limestone
Dry bulk density: 1.69 Porosity: 37.8%
Sat. bulk density: 2,06 . Pore fluids: NaCl Brine
Diameter: 37.90 mm Entered Length: 54.00 mm
Comments: User: ner on elk at Thur Aug 28 1:35 EDT 2008
Expt name: 1220987119
Expt date: Thu Aug 28 13:39:35 2008
Print date: Fri Sep 12 14:56:57 2008
A2D File: Golden_Gate_Core_1.a2d
Pressure Information for File Golden_Gate_Core_1
Event System Conf Pore Diff Temp
' MPa MPa kN °C
0 zmeter4 114 52 —_ 24.8
Resistivity for File Golden_Gate_Core_1
Requested Actual Impedance
Event Frequency Frequency | R X c Corrected F
Hz . Hz - Qm Qm uS/cm uS/cm
0 1.00- 0.720 1.26 0.00769 | 6.51e+04 648e+04 8.171
0 10.0 10.0 1.27  0.00254 | 6.51e+04 6.48e+04 8.243
0 100. 72.0 1.27 -0.00203 | 6.51e+04 6.48e+04 8.223
0 1.00e+03  1.00e+03 | 127 -0.00177 | 6.51e+04 6.48¢e+04 8.210
0 1.00e+04  7.20e+03 | 1.27 -0.00633 | 6.51e+04 6.48¢+04 8.204
0 2.00e+04  1.39e+04 | 126 -0.00999 | 6.51e+04 6.48e+04 8.191

New England Research, Inc. -8- Autol.ab Version 5




Resistivity Measurement Report

Sample and Experiment Information for File Golden_Gate_Core_2
Well: Golden Gate Core 2 Organization: Ardaman
Depth: 556.5m
Formation: Carbonate Rock type: Limestone
Dry bulk density: 1.77 Porosity: 35.2%
Sat. bulk density: 2.11 Pore fluids: NaCl Brine
Diameter: 38.10 mm Entered Length: 46.80 mm
Comments: User: ner on elk at Wed Aug 27 11:1SEDT 2008
Expt name: 1220471265
Expt date: Wed Aug 27 11:16:15 2008
Print date: Thu Sep 11 16:31:52 2008
A2D File: Golden_Gate_Core_2.a2d
Pressure Information for File Golden_Gate_Core_2
Event System Conf Pore Diff Temp
_ MPa MPa kN °C
0 zmeter4 12.6 5.6 — 24.1

Resistivity for File Golden_Gate_Core_2

Requested Actual Impedance
Event Frequency Frequency | R X C Corrected F
Hz Hz Qm Qm 4S/cm uS/lcm
0 1.00 0.720 1.52 -0.00823 | 5.29¢+04 5.19e+04 7.904
0 10.0 10.0 1.53 0.00183 | 5.29¢+04 5.19¢e+04 7.920
0 100. 72.0 152 -0.00107 | 5.29e+04 5.19¢e+04 70915
0 1.00e+03 1.00e+03 | 1.52 -0.00198 | 5.29e+04 ' 5.19¢+04 7.904
0 1.00e+04  7.20e+03 | 1.52 -0.00624 | 5.29e+04 5.19¢+04 7.894
0 2.00e+04  1.39e+04 | 1.52 -0.0100 | 5.29e+04 5.19e+04 7.884

New England Research, Inc. 9- AutoLab Version 5



Resistivity. Measurement Report

Sample and Experiment Information for File Golden_Gate_Core_3

Well: Golden Gate Core 3 Organization: Ardaman
Depth: 609.8 m S
Formation: Carbonate Rock type: Limestone
Dry bulk density: 1.82 Porosity: 33.5%
Sat. bulk density: 2.14 Pore fluids: NaCl Brine
Diameter: 38.00 mm Entered Length: 44.80 mm
Comments: User: ner on elk at Wed Aug 27 2:00 EDT 2008
Expt name: Golden Gate Core 3 )
Expt date: Wed Aug 27 14:02:55 2008
Print date: Thu Sep 11 16:07:06 2008
A2D File: Golden_Gate_Core_3.a2d
Pressure Information for File Golden_Gate_Core_3
Event | System Conf Pore Diff Temp
. MPa MPa kN °C
0 zmeter4 13.7 6.1 — 24.0
Resistivity for File Golden_Gate_Core_3
Requested Actual Impedance
| Event  Frequency Frequency | R X .C Ceorrected @ F
- " Hz Hz OQm Qm | uSlcm uSlcm
0 1.00 0.720 1.64 -0.0278 | 5.28e+04 5.16e+04 8.452
0 100 10.0 1.61 -0.00643 | 5.28e+04 S5.16e+04 8.292
0 100. ' 72.0 1.60 -0.00224 | 5.28e+04 5.16e+04 8.271
0 1.00e+03  1.00e+03 | 1.60 -0.00192 | 5.28e+04 5.16e+04 8.266
=0---  1.00e+04 7.20e+03 | 1.60 -0.00576 | 5.28e+04 S.16e+04 8.256
0 2.00e+04  1.39%e+04 | 1.60 -0.00911 | 5.28e+04 S5.16e+04 8.246
New England Research, Inc. -10- AutoLab Version 5



Resistivity Measurement Report

Sample and Experiment Information for File Golden_Gate_Core_4
Well: Golden Gate Core 4 Organization: Ardaman
Depth: 652.7m )
Formation: Carbonate Rock type: Linmestone
Dry bulk density: 1.97 Porosity: 27.7%
Sat. bulk density: 224 Pore fluids: NaCl Brine
Diameter: 38.00 mm Entered Length: 51.60 mm
Comments: User: ner on elk at Thur Aug 28 2:30 EDT 2008
Expt name: 1220984765
Expt date: Thu Aug 28 14:29:35 2008
Print date: Thu Sep 11 16:09:49 2008
A2D File: Golden_Gate_Core_4.a2d
Pressure Information for File Golden_Gate_Core_4
Event System Conf Pore Diff Temp
MPa MPa kN °C
0  zmeter4 14.6 6.6 — 24.1
Resistivity for File Golden_Gate_Core_4
" Requested - Actual Impedance
Event Frequency Frequency | R X o Corrected F
Hz Hz Om  Qm uSlem  pSlcm
0 1.00 0.720 2.18 -0.0107 | 6.15e+04 6.03e+04 13.15
0 10.0 10.0 2.16 -0.0143 | 6.15e+04 6.03e+04 13.02
0 100. 72.0 2.15 -0.00644 | 6.15e+04 6.03e+04 12.95
0 1.00e+03  1.00e+03 | 2.14 -0.00514 | 6.15e+04 6.03e+04 12.92
0 1.00e+04  7.20e+03 | 2.14 -0.0175 | 6.15¢+04 6.03e+04 12.89
0 ~  2.00e+04  1.39e+04 | 2.13 -0.0295 | 6.15e+04 6.03e+04 12.87
New England Research, Inc. -11- AutoLab Version 5
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Start date: 11221200_8
End date: 1/23/2008

PACKER TEST WATER QUALITY SUMMARY
'FGUA Golden Gate WWTP Injection Well System
Golden Gate, Florida

Mw1
Packer Test No. 1

et

Flowmeter Total-Start (gal) : 340860 Open Hole Total Depth (feetbpl) : 1,618 N
Flowmeter Total- End (gal) : 364680 Packer Depth Interval (feet bpl): 1512-1654.4
Average Test Pumping Rate (gpm) : 84.5 Pump Setting Depth (feet bpl): 168.7
Development Duration (min): 649 ‘ Transducer Depth (feet bpl): . 158.7
Static DTW Before Test (feet apl): 9.67 Pipe and open hole volume:  2200+700= 2900 gals.
Foate | Time Elapsed | Pump | Total” [ Water |Temp.| Cond. |[Chlorides| "~~~ - Comments
Time Rate Volume | Level
min) | (@pm) | (gah | (feetap | (°C) | (mSfem) | (mgn)
B ~ Development
1/21/08 | 16:55 0 : .| Start air lifting development.
121/08 | 17:45 50 ~250. | 12,000 | 264 | 29400 | 10,500 :
1721081 1845 | 80 | ~300 | 21000 | 263 | 25700 | es00 | . B T
121008 | 1845 | 110 | ~300 | 31,500 262 | 32100 | 10,500 ] ]
121/08 | 18:55 | 120 . ~300 | 34,500 17266 | 32400 | 11,000
1/21/08 | 19:00 | 125 ~300 | 36,000 269 | 32700 | 11,000
121/08 | 19:01 | 126 Complete air lifting development (pits are full).
'1122/08 | 10:22 107 173.43 ft static transducer reading (14.73 ft aph) Start dev. wth submersible pump (fl. mtr. tot. 292170).
112208 | 10:55 | 159 107 39,831 6.21 274 | 34200 | 12,500 {8.52 ft of drawdown
1722008 | 11:25 | 189 107 | 43041 | 601 | 278 | 35200 | 13,000 [8.32 ft of diawdown
(22008 1155 | 219 | 101 46,071 | 565 | 279 | 35800 | 13,500 [41.60 ftin annulus
122108 | 1225 | 249 102 | 46131 | 560 | 281 | 36600 | 14,000 |41.78 ftin annulus
122/08 | 12:56 | 279 105 52,281 n/m 182 | 37,200 | 14,000 [42.03 fin annulus
1122/08 | 13:25 | 309 104 55,401 542 | 283 | 37,900 | 14,500
1122/08 | 13:55 | 339 104 58521 | n/m 285 | 38400 | 15,000 I |
1122/08 | 14:25 | 369 103 61,611 520 | 286 | 38800 | 15500 |9.53 ft drawdown
1122/08 | 14:55 | 396 102 64671 | - 286 | 39,100 | 15500
1122/08 | 15:25 | 429 102 67,731 287 | 39,400 | 15,500
1/22/08 | 15:55 | 459 103 [ 70821 | 520 | 288 | 39,700 | 16,000 |9.60 & drawdown
1722108 | 16:25 | 489 100 | 73821 | 5.3 40106 | 16,000
1722008 | 16:65 | ~ 519 99 76791 | 483 | 288 | 40300 | 16,000 |9.90 ft drawdown
1/22/08 | 17:25 | 549 96 79,671 482 | 288 | 40500 | 16,500 [9.91 ft drawdown
122/08 | 17:55 | 579 92 82,431 485 | 288 | 40,700 | 16,500 [9.88 ft drawdown
1/22/08 | 18:25 | 609. 92 85,191 289 | 41,000 | 16,500
1208 | 1859 | 643 | o2 | 87981 | | 284 | 41200 | 16500
w2208 | 1905 | o0 | 92 90,711 ::;g;;‘g:z rate to 85 gom. Pump-off. End
. Totalizes = 340860; Approx. 90,700 gals. removed during
development

G\AProjects\WR\WF PROJECTS\WF004200.G015 - Gotden Gate Injection Well\Submitted (Final) ReportsiLetter Submittals to FDEPWMonitoring Zones Recomm\Appendicas\
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Golden Gate, Florida
MwW1
_ Packer Test No. 1
Start date: 1/22/2008 '
End date: 1/23/2008 :
Flowmeter Total-Start (gal) : 340860 Open Hols Total Depth (fest bpl): 1,618
Flowmetar Total- End (gal) : 384880 Packer Depth interval (feet bpl): 1512-1554.4
Average Test Pumping Rate Jﬂli“_) ' 84.5 ~ Pump Setting Depth (feet bpl): 168.7
Development Duration (min): 849 Transducer Depth (feetbpl): =~ 158.7
Static DTW Before Test (foet apl): . 9.87 Pipe and open hole volume: __ 2200+760= 2900 gals.
Dato | Time | Elapsed | Pump | Total | Water |Temp.| Cond. o] Comments
3 Time | Rate. | Volume | Level ' ' '
i iy | _t@pm) | (gah | (festepd | () | (mSicm)
L i ' Pumplnﬂest . ; _
12308 1 731 0 97 0 9,67 Start test: pump-on
12308 | 801 30 85 2910 | 579 | 270 | 38300 | 15000 o
1/23/08 | 8:43 ” 86 6,522 499 278 39,700 16,000 Packer pressure = 340 psi
12308 | 9:30 19 %6 8326 | 444 | 284 | 40900 | 16,500 g B
12308 | 10:05 | 158 85 | 11,336 | 424 284 | 41,500 16,500 |Packer pressure = 355 psi; pH = 6.89
123/08 | 1045 | 194 84 1469 | 399 | 287 | 41,800 | 16500 |pH=6.84 '
12308 { 1120 | 229 84 17,636 397 2291 | 42200 16,500 |Packer pressure = 368 psi; pH = 7.26
V2308 { LSS | 264 85 20,611 EX2) 2.1 | 42,500 16,500 |Collect lab. sample.
V2308 | 12:10 | 279 84 23586 | 382 | 290 | 42,600 16500 |pH=7.27
172308 | 12:13 282 84 23,820 ' ' End pump test, start recovery test
172308 | 16:00 ‘ ' 867 | 1 T
1/23/08 | 16:13 8.67 : End of recovery, retrieve data.
B -
“gaf” denotes gallons. '
"gerT” denotes gaions per minute..
*mirt” denctes minutes. _
“faet bpl” denotes feet below pad level.
“feet apl" denctes fest above pad level.
C" denotes degrees calcius.

nﬁlmrdummllﬁ&mapummnew

“mgL" mmﬂmnsperuter

“psi” denctes pressure in pounds per square inch.

“n/a® denotes data not available.

"NV denotes not measured.

Static depth to water (DTW) was measured just prior to pumping test stastup.

G:AProjects\WR\WWF PROJECTS\WF004200.G01S - Golden Gate Injection WeilSubmitted (Final) Reports\Letter Submittals to FDEPWbmwnng Zones W
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Straddle-Packer Test No. 1 - Drawdown
Golden Gate WWTF, Injection Well System
1200 Monitor Well MW1
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Straddle-Packer Test No. 1 - Recovery
Golden Gate WWTF Injection Well System

Monitor Well MW1
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]T’acker interval: 4,642 - 1,554

Flow Rate:

84.5 gpm
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(2 ARCADIS

PACKER TEST WATER QUALITY SUMMARY

FGUA Golden Gate WWTP Injection Well System

weedua .

o

LA |

Static depth to water (DTW) was measured just prior to pumping test startup.

Golden Gate, Florida
MwWA1
Packer Test No. 2
Start dato: 1/25/2008
B End date: 1/25/2008 _
Flowmeter Total-Start (gal) : 373700 ~ Open Hole Total oapm (foatbpi): 1,618 L
Flowmetar Total- End (gal) : 396860 Packer oemn Intarval gfm bpl): 1102.6-1130.1 L
Average Test Pumping Rate (gpm) : 39.0 Pump Setting Depth (feet bpi): 168.7
Development Duration (min): 597 Transducor Dapth (fest bpl): 158.7
‘,suﬂeDMBefonTM(foeupl) 20.07 PlpoaMopenholevolum 1600+480= 2080 gals.
"Oate | Time | Elapsed | Pump | Total | Water | Temp.| Cond cma:‘ms Comments’
Time | Rate | Volume | Level ,
(min) | (pm) | (ga) | (feetap) | (°C) | (mS/em) | (mgn) .
: .Development . ' . §
12408 | 10:30 0 ) e .{Start air lifting development.
1724108 | 11:50 80 ~100 8,000 273 | 18510 7,500
1/24/08 | 1250 | 140 ~100 14,000 '269 | 18,950 7.500
12408 | 1340 | 190 -100 | 19,000 268 | 18,860 | 7.500 )
1724/08 | 1500 | 270 ~100 | 27.000 269 | 18,800 7,500
12408 | 15:20 280 | ..~100 29,000 Complete air lifting development. _
JJir24m08 | 16:30 290 96.0 29,000 Start dev. with submersible pump (flow.tot. 364680).
/24081 17:00 § 320 86.0 31,880 280 | 19,200 8,000 ,
‘12408 | 17:30 /| 380 94.0 34,760 Lower development rate to 10 gpm (frea flow)
Y1124708 | 2055 | 555 10.0 36,810 5.77 266 | 19200 | 8,000
124708 | 21:35 585 10.0 37110 5.64 265 | 19,250 8,000
172408 | 2147 | 587 | 100 37,230 Pump-off, begin pre-test recovery.
' 37230 gallons pumped during development. ]
Pumplng Test 1
| 12508 | cioe (] 95.0 0 1953 | T Start test: pump-on
T125008 | 0:40 3 . 80.0 2780 | 30.170pl | 27.7 | 19,260 8000 |
2508 | 1:19 70 200 | 6300 | 3020bpl | 275 | 19,200 8,000 |Packer pressure = 325 psi
4r25/08| 1:49 | 1000 | 900 9,000 | 30.37bpl | 276 | 19,310 | 8000 |Adjust (increase) rate to 94 gpm.
‘A28/08| 219 | 1300 92.0 11,760 | 3253bpt | 27.7 | 19240 8,000 [Packer pressure = 325 psi; pH = 6.99
125081 249 | 160.0 920 11,760 | 32.47bpl | 27.7 | 19,230 | 8000 |pH=7.01
2508|319 | 1900 | 920 11,760 | 32.43bpl | 276 | 19220 | 8,000 |Packer pressure = 368 psi; pH = 7.26
ARS8} 349 | ~2200 92.0 11,760 | 32.69bpl | 275 | 19200 | 8,000 ' ‘ '
25/08] 4:19 | 2800 900 | 22740 | 32.20bpl | 274 | 19160 | 8,000 |pH=7.27
‘125/08| 425 | 2560 | 900 23,280 Colect lab. sample.
ARSO8| 4:20. | 2600 | 80.00 23,840 End pump test, start recovery test
“gpm" denotes gallons per minute.
“min” denctes minutas.
“feat bpl® denotes feet below pad lovel.
“Yeet api” danctes foet above pad level.
“C* denctes dearees ceicius.
“mS/cm” denotes mitiSiemans per emifmcm
"mg/L" denctes miligrams per fitsr.
“pai” denctes pressure in pounds per aquare inch
“w/a" denotes data not
“N/M” denotes not measured.
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Straddle Packer Test No. 2 - Drawdown
Golden Gate WWTF Injection Well System
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Straddle-Packer Test No. 2 - Recovery
Golden Gate WWTF, Injection Well System
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£2) ARCADIS

PACKER TEST WATER QUALITY SUMMARY

FGUA Golden Gate WWTP Injection Well System

‘mS/cm” denotes mitiSlomans per cenitmetsy.

“mg/L" denctes mifigrams per liter.
“pal* denoies prossure in pounds per square inch.

"n/a" denotes data not avaiable.
"N/M” denotes not measured.

Static depth to water (DTW) was measured just prior to pumping test startup.

G AProject\WRWIF PROJECTS\WFI004200 G015 - Golden Gats Injaction WellCanstruction OversightiField Forms & DataVForms MW\Packer Tests\Packer Test O\

Test 03 WQ.ds

Golden Gate, Florida
MwW1
Packer Test No. 3
Start date: 1/26/2008
) End date: 1/26/2008
Flowmeter Total-Start (gal) : 413360 Open Holo Total Depth (feetbpl) : 1,618 _
Flowmstor Total- End (gal) : 429130 Packer Depth Interval (feet bpl):  1222.6-1250.1
Average Test Pumping Rato (gpm) : 652 Pump Setting Depth (feat bpl): . 168.7
Deveiopment Duration (min): 392 Transducer Dopth (foat bpl: 188.7
smﬂe orw Before rm«utapo 13.99 Plpo and open hole. volume 17704380= 2160 gals.
"Date | Time | Elapsed | Pumping | Total | Water Temp.- "Cond. | Chiorides Comments
' Time Rate | Volume | Level : .
(min) (gpm) (gah | (feetbp) | (°C) | (mSiem) i (mgA)
- Devolopment. L .
1125008 | 16:25 0 1 Start air fiting development. .
126/08 | 18:30 | 125 ~30 ~3750 | 253 | 23,600 | 10,000 |Stop air ifing, water clear. Packer pr. 325 psi.

Y2508 19:05 125 23 3,750 Start dev. with submersible pump (flow.tot. 396760).
1125108 ] 20:00 | 178 23 | 5000 | ~100pl Stop- replace pump with a bigger one B
1125/08 | 20:50 178 90 5,000 Resume development. Packer pr. 305 psi.

112508 1 21:10 | 188 78 6,600 273 | 26,800 | 11000 T ,
12508 | 2140 | 218 78 | 8940 | 11162 | 27.3 | 28800 | 11,500 il
125008 | 22:10 | 248 75 1,490 | 19220 | 27.1 | 20,700 | 12000 | . _
12508 | 22:40 | 278 75 | 13440 | 11175 | 27.0 | 30,900 | 12,500 |Packerpress. Down to 200 psl. Add pressure to 310 psi.
ir2s/08 | 23:10 | 308 76 15730 | 11240 | 27.3 | 31,100 | 12,500 |Packer pressure: 305 psi. '
126008 2340 | 338 | 76 | 18010 | 11242 | 279 | 31300 | 12500 |
1726/08 | 0:10 368 75 20260 | 11220 | 280 | 31400 | 12,500 iPacker pressure 300 psi
1/26/08 | 0:34 392 75 22,060 Pump-off, start pre-test recovery. -
’ Approx. 22,100 gals. Were refmoved during development.
Pumpin Test L o
1/26/08 | 3:03 0 80 0 13.99 apl _ i Start test pump-on; packer press. 300-340 psi.
112608 | 3:35 » 68 2244 | 8348 | 274 | 31,200 | 12500 | -
1/26/08 | 4:05 62 62 4,104 89.43 27.7 31,600 12,500 [Adjust rate to 66 gpm
'1726/08 | 4:35 92 65 | 4104 | 8955 | 278 | 31,700 | 12,500
1/26/08 | 5:05 122 62 5,964 89.26 .| 276 31,900 12,000 |jAdjust rate again to 66 gpm.
126/08 | 5:35 152 62 7824 | 9349 | 27.7 | 32300 | 12,500
126/08| 605 | 182 62 8684 | 9320 | 27.7 | 32400 | 12,500 |
126108 | 6:35 212 62 11544 | 9345 | 278 | 32300 | 12500
126/08| 6:65 | 232 63 14750 | 9316 | 277 | 32200 | 12500 o
2ei08| 700 | 237 63 | 15100 ' Collect lab. Sample.
1/26/08 | 7:05 242 63 15,400 End pump test, start recovery
“gef" denctes gallons.
“gpm” denotes gallons per minute.
“min® denotes minutes. “
“feot bol” donotas feat below pad lavel.
“fost apl” danctes feot above pad level.
“C" dencles dearess calcius.
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Straddie-Packer Test No. 3 - Drawdown
_ Golden Gate WWTF, Injection Well System

20 - Monitor Well MW1 _ _
aE IR RN
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Straddle-Packer Test No. 3 - Recovery
Golden Gate WWTF, Injection Well System

Monitor Well MW1
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. PACKER TEST WATER QUALITY SUMMARY
T ARCADIS FGUA Golden Gate WWTP Injection Well System

mwmwmmm
mwmwmmm

“°C™ denotes dearees celcius.

“*mS/cm” denotas milliSiemans per cenitmeter.

“mg/L° denates miligrams per liter.

"pal* denotes pressure in pounds per square inch.

“rv/a" denotes data not available.

"N/MT denotes not measured.

Static depth to water (DTW) was measurod just prior to pumping test startup.

G\Projects\WRWF PROJECTSWI004200.GO1S - eamcmlmwmmwmmamﬁmmmrmnam
Test 04 WQ xis Page 1 of 1

Golden Gate, Florida
MW1
Packer Test No. 4
Start date: 1/28/2008
End date: 1/29/2008 . ,
'Flowmetor Total-Start (gaf) : | 438168 - . Open Hole Total Depth (feetbpl) : 1,618
Fiowmeter Total- End (gal) : 459910 Packer Depth Interval (foet bpl): 1012.6-1045 .
Average Test Pumping Rate (gpm) : 89.8 Pump Setting Dopth (feet bpi): 168.7 B
Dovolopmom Duration (min): 220 Tranaducer Dopth (feet bpl): 158.7
Static OTW Before Test (mupn 23.82 _ 'Plpoandopenholovolmm __1480+540= 2020 gals.
Dato | Time | Etapsed | Pumping | Total | Water |Temp.| Gond | Chiorides| Comments 1
| Time | Rate | Volume | Level ]
(min) | (gom) (@a) | (feetbp) | °C) | (mS/am) | (mgh) |
' ' ‘ j . Development S -
1128/08 ] 14:45 0 T Start air lifing development.
1128/08 | 1546 | 60 ~40 <2400 26.5 9,240 3,500
'128/08 | 16:45 | 120 ~40 ~4800 27 9,300 3,500
1/28/08 | 16:55 130 ~40 ~5250 Stop alr liting, water clear. Packer pr. 350 psl. Stable.
808 18:30 | 130 ~105 5250 ' ‘ Start dev. with submersible pump (ﬂowtot 429130). 1
112808 | 18:38 138 101 5260 | ~23 | 273 9,240 3,500 [Packer pressure 350 psi.
1/28/08.| 19:00 | 160 88 5,250 26885 | 271 9,240 3,500
12808 | 19:25 | 185 | 100 7750 | 2688 | 273 | 9,260 3,500
‘128008 | 19:80 | 210 100 10250 | 27.04 | 274 9,260 3,500
iz_ama 20:00 220 100 14214 | Pump-oft, start pre-test recavery. )
! . _ L ] 5;1'mpln§7'est ] ]
12808 2218 | 0 93 0 |2382ftapl] i . - |Start test: pump-on; packer press. 345 psl. Ann. 32.77
| 1rze08 | 22:40 24 89 2,138 1981 | 273 | 19,260 3,500 [|Annulus; 32.81ft
12808 2305 | as 89 | 4381 | 2022 | 278 | 9240 | 3500
142808 23:30 | 74 88 6,561 2032 | 279 | 9230 3,500 |Annulus: 32.21
1/28/08 | 23:55 99 89 8786 | 2042 | 278 | 9240 3,500 v
ArRO/B | 0:20 | 124 87 10961 | 2050 | 278 | 9240 | 3500 |Annulus: 32.21, pH=6.94
1/29/08 | 0:45 149 90 13211 | 2085 | 277 | 9230 3,500
{r2om8| 1:10 174 %0 15461 | 2061 | 276 9,220 3,500
‘J1r2008 | 1:35 199 89 17688 | 2064 | 278 | 9,240 3,500 |Annulus: 33.90
‘1/20/08 | 2:00 224 20 19936 | 2054 | 27.7 | 923 3,500
12908 | 2:15 |- 239 91 22211 | 2039 | 217 9240 | 35800 (Collectiab. Sample.
1/29/08 | 2:19 243 [:]] 22,575 End pump test, start recovery
o denctes gatons per minus,
“min” denctes minutes.



Straddle-Packer Test No. 4 - Drawdown
Golden Gate WWTF, Injection Well System
Monitor Well MW1

T T T T

. 2 e (¢ plaeeceoge Packer Interval: 1,013 - 1,045 feet bpl
Flow Rate: 89.6 gpm

Max Drawdown: 44,32 foet

’isieclifc Capacity: 2.02 gpm/ft
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Straddle-Packer Test No. 4 - Recovery
Golden Gate WWTF, injection Well System
Monitor Well MW1
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(A ARCADIS

PACKER TEST WATER QUALITY SUMMARY
FGUA Golden Gate WWTP injection Well System

‘leetbpl'denolaafeetbebwpadlevel
'faetapr'demsfoetabwepadbve!
°C* denotes dearces ceicius.
mSIun'mmmﬂESbmansparommneter

“mg/L" denctes milligrams per {iter.
"psi® denotes pressure in pounds per square inch.

“n/a* denotes data not available.
'Nllrdenotasnotmeawed

dephbm(DTMmmeasumdlustmtopumunahstMp

G:WProjectsWR\WF PROJECTS\WF004200.G015 - Golden Gate injection Weﬂ\Corm Oversight\Field Forms & Data\Formns MW\Packer Tests\Packer Test S\
Test 05 WQ xds

Page 10of 1

Golden Gate, Florida
w1
_ Packer Test No. 5 (single packer)

Startdate:  4/6/2008 Tested in'terval:1554-1635ftbp|

End dato: _4/6/2008 _
Flowmster Total-Start (gal) : 101656 Open Hole Total Depth (feetbpl): 1,635
Flowmeter Total- End (gal) : 18920 Packer Depth Intarval (foet bpi): 1,654 s
Average Test Pumping Rate (gpm) : - 36.3 Pump Setting Depth (feet bp!): 183
Dovelopment Duration (min): 547 Transducer Depth (féet bpl): 166.42

StaﬂcDTWBefom Test (feetapl) __307 _Pipe and open hole volum: ' 2278+572=2850 gals
[ Date | Timo | Eiapsed | Pumping | Tofal | Water | Temp.]| Gond. |Chiorides] Comments
" Tine | Rate | Volume | Level | ]
(min) @m) | (ga_ | (feetbp) | °C) | (mS/em) | (mgh) | .

- . —____Development_ G -
"4/6/08 | 2:05 0 ~20 0 n/a na nfa | n/a_ |Slartair liting development. Packer press. 365 psi.
"4/6/08 | 645 | 280 <50 | ~14000 n/a 238 | 47,900 | 16,000 | )

406108 | 755 350 ~50 | ~17500 na 272 | 49800 17,500
4/6/08 | 8:00 355 ~50 ~17750 n/a n/a na na ':Stop air lifting, water clearing. Packer pr.325psi.
[amios | 9:45 355 45 17,750 na na na n/a [Start dev. with submersible pump (flowmtr.tot. 3260 ).
J 408 | 1035 | 405 36 19,550 | 3200 | 286 | 49900 | 17.500 [Packer pressure 365 psi.
4/6/08 | 1120 | 450 36 21,170 na 288 | 50800 | 18,500
"4/6/08 | 12:00 | 490 38 | 22610.| na | 289 | 50500 | 18500 | .
- 4/8/08 | 1245 | 535 3 | 24230 | na | 200 | 50500 18,500 |Annular space reading: 27.80ft above tramsducer.
4/8/08 | 1267 | 547 | 36 [ 26880 [ na | wa | na | na_ |Pump-off, start pre-test recovery. pH=7.07
4/%/08 | 1608 | 0 43 0 | 307 | ma | mna | na |Pumpon, beginpumping rate test
" 4/6/08 | 16:58 - 50 37 1,800 136.03. 294 51,400 18,000 Annular space reading: 28. 97ﬂabove tramsducer
4/6/08 | 17:28 | 80 38 2880 | 137.31 | 206 | 60,500 | 18,000 |1 volume purged.
~4/6/08 | 18:18 | 130 3% 4680 | 13812 | 207 | 51,000 | 18500 JAnnularspace reading: 30.96 ft above tramsducer.
-4/6/08 | 19:08 | 180 38 | 6480 | 13635 | 288 | 51,000 | 18,500 |Waterlab. sample collected at 19:20 by YEI
.4/6/08 | 19:50 | 222 36 7902 | 13641 | 209 | 51,000 | 18500 {pH=7.43, walerdevel s bouncing back.
4608 | 20:00 | 241 36 | 8676 | 13626 | na na n/a  {Pump-ofi, begin recovery.
“min” denotes minutes.



Drawdown (feet)

Single-Packer Test No. 5 - Drawdown
Golden Gate WWTF, Injection Well System

Injection Well IW1
-20 A
|
. N . L f ]
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Single-Packer Test No. 5 - Recovery
Golden Gate WWTF, Injection Well System
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(2 ARCADIS

PACKER TEST WATER QUALITY SUMMARY

FGUA Golden Gate WWTP Injection Well System

“feet bpl" denotes feet below pad level.
"feet apl® denotes feet above pad lavel.
°C* denctes dearees celcius.
"mS/cm® denotes milliSiemans per cenitmeter.
mgl'L denotes milligrams per (ter.
'psi” denotes pressure in pounds per square inch.
'nla denotes data not available.
“N/M" denotes not measured.
Static depth to water (OTW) was measured just prior to pumping test startup.

G\AProjects\WIWF PROJECTS\WIF004200.G0'1S5 - MWWWMMWFW:&MWTWT“&

Test 08 WQLxdis

Golden Gate, Florida
w1
Packer Test No. 6 (straddle packer)
Start date:  4/9/2008 Tested interval:1558.6-1576.5 ft bpl
_._End date: 411012008
Flowmeter Total-surt (gal) : 21780 © Open Hole Total Deptn (footbpl): 1,635 ~

Flowmster Total- End (gan : 26490 Packer Depth litarval (feet bp): 1558.6:1576.5
Average Test Pumping Rate (gpm) : 16.8 Pump Setting Depth (feet bpi): 183
Development Duration (mln) 386 Transducer Dopm (faet bpl): _ 166.67
Staﬂc D'l'w Bofon Tost (foet apl) 021 -Plpo and opon hole volumo . ,nsmi‘mzm gals

. Date | Time | Elapsed | Pumping | Total Water 'Te’mp. . Cond. [ Chlorides i Comments

Time Rate | Volume | Level : ’
(min) (gpm) (ga) | (feetbpl) | (°C) | (mS/cm) | (mgl)
.. Development - , .

4/9/08 | 13:55 0 | n/a 0 na’ na na’ "Wa |Startair fifting development. Packer press. 285 psi.

4/9/08 | 15:00 65 ~15 ‘na nWa | na na n/a  }v. turbid, milky, full of sediments

40/08 | 1725 | 210 | ~15 ~3150 na 269 | 49400 | 19,000 |clearing, siightly turbid.

4/9/08 | 1730 | 215 ~15 ~3225 . nla n/a na n/a  |Stop air lifing. Packer press. 335 psi.

-4/9/08 | 18:45 215 na ~3225 | n/a na na na Start dev. with submersible pump (flowmtr.tot. 18,920).
| 4/9/08 | 19:35 | 265 16 4240 ; 15302 | 288 | 50,600 | 19,500
"419/08 | 20:15 | 305 16 4880 | 15331 | 287 | 50700 | 19,500
419108 | 20:55 | 345 16 5520 ; 15361 | 288 | 50,700 | 19,500 | _ o
4908 | 21:25 | 375 16 6,000 ; 15341 | 289 | 50,700 | 19,500 |Packer pressure 300 psl. Annular reading: 41.26 feet

4/9/08 | 21:36 | 386 18 6,180 153.38 na | na na _ |Pump-off, start pre-test recovery. pH=7.20,
. “Pumplng Test — T il
4/10/08| 001 0 31 0 | 023epl | wa | wa na _|Pump-on, packer test #6.

4/10/08 | 0:45 44 17 | &80 15161 | 28.8 | 50,800 | 19,500 |Annularspace reading: 41.23 ft above tramsducer.

f411008| 1:30 89 17 1625 | 15288 | 287 | 50,800 | 19,500 |Packer pressure:302psi. Annulus:41.35 feet a.tr.
410/08| 215 | 135 | 16 2345 | 15291 | 286 | 50,900 | 19,500 |Annularspace reading: 41.47 ft above tramsducer.
4110/08; 3:01 180 16 3,085 153.34 28.8 50,900 19,500 |Annular space reading: 41.60 ft above tramsducer.
Janons| 3:31 210 16 3545 | 15350 | na na na | )

4/10/08 | 4:01 240 16 4026 | 15348 | 287 | 50900 | 19,500 |Collect Lab. Sample. pH=7.38

anoms| aas 284 16 4730 15345 nma  ma  na  Waterlevels bouncing back since 04:20.

41008| 447 288 16 4760 na  na  na na  Pumpoffbeginrcovery.

- m per minute.

“min® denotes minutes.
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Drawdown (feét)

Straddle-Packer Test No. 6 - Drawdown
Golden Gate WWTF, Injection Well System

2 Injection Well IW1
Packer Interval: 1,558 - 1,577 feetbpl
0 » > 1o : ! Flow Rate: "~ 16.5gpm )
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Water level {feet bpl)

Straddle-Packer Test No. 6 - Recovery
Golden Gate WWTF, Injection Well System

: . Injection Well IW1
220 - .
0 I O I
Packer Interval: 1,658 - 1,677 feet bp!
'Flow Rate: 16.5 gpm
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PACKER TEST WATER QUALITY SUMMARY

FGUA Golden Gate WWTP Injection Well System

C:Documonts and Seltings\Goldan GGG IWT final cog requasiAppand C- Packer Test WQ dataiW1 Packer Tests\PT ST\

Tont OF WQde

" Golden Gate, Florida
w1
Packer Test No. 7
Start date: 6/17/2008 Tested interval:1618.6-1628.5 ft bpl
7 End date: $§/18/2008
Flowmetor Total-Start (gal) : n/a Open Holo Total Depth (foet bpl) - 3007 (obstruction)
_ Flowmeter Total- End (gal) : n/a Packer Depth Interval (feot bpl): 1618.6-1636.8
Average Test Pumplng Rate (gpm) : 0.67 Pump Setting Depth (feet bpi): 178
Jevelopment Duration (min): 252 Trangducor Depth (foet bpl): 166
. 3tatic DTW Before Tost (foet bpl): 8.66 Pipe and open hole volums: 2360+24022600 gals
Date | Time | Elapsed | Pumping | Total Water |Temp.| Cond. | Chiorides Comments
) Time Rate | Volume | Level '
1 i) | @m | @b | (eetbod) | Cg) | (mSom) | (mgn)
: ﬁevelgpment . —
SM708 | 19:05 0 nfa 0 na na na na Start alr lifting development. Packer press. 320 psi.
C 5708 | 19:55 50 <1 ~50 na 255 72,100 23,000 (cloudy
-1sn7r08| 20:50 110 <1 <110 . n/a 26 na n/a  |clearing, slightly turbid.
§M17/08 21.00 115 < <115 wa nfa na n/a Stop alr lifting. Packer press. 320 psi.
m —
g M08 | 23:08 115 15 <115 ~80 n/a " na n/a  [Start dev.with pump (measurements in catibrated container)
-Fsn708} 23:35 142 0.86 ~170 | 127.30 272 55,500 17,500 |Pumping rate stabilized.
5/18/09 | 005 172 0.82 195 131.89 290 66,200 18,000 |Water clear. Anmilus: 12.32 .
-3 51809 0:35 202 0.82 220 133.55 279 56,700 18,000 |
Tgame| 105 232 0.80 247 142.13 28.9 57.300 18,000 |Packer pressure 315 psi. Annular reading: 12.43 feet.
5M8/09 | 1:25 252 0.85 263 wa na wa na |Pump-off, start pre-test recovery.
1 Pumping Test
T518/08| 13:52 0 0 0 5.56 na n/a n/a Pump-on, begin packer test # 7. Adjust pump rate.
5/18/08 | 13:56 4 0.78 ~6 na na na n/a |Pump rate stable.
§ 51808 | 14:22 30 075 26 23.12 283 58,500 18,000 |Annulus: 12.79 ft
V508 | 14:52 60 0.70 47 3349 279 58,700 | 18,500
¥18/08 | 15:22 90 0.69 68 44.32 278 | 58,700 18,500
] 5/18/08 | 15:52 120 0.67 . 88 54.10 276 58,400 18,500
V51808 | 16:22 150 0.65 88 62.18 279 58,700 18,500 |Annulus: 12.92 ft.
18/08| 16:52 180 0.64 127 69.09 28.1 59,000 18,500
I 5188 1722 210 064 146 7529 28 59,100 18,500 jAnmunils: 12.80 i
Tye08| 1752 | 240 063 148 8007 | 279 | 58900 | 18,500
¥18/08| 18:22 270 0.61 164 85.14 28 68,600 18,500 |Drillers collect lab. Sample. Ann:==12.72
: I 518/8 | 18:52 300 060 182 89.01 218 58,400 18,500
18/08 | 18:54 302 na 183 na na n/a na Pump-off, begin recovery.
gaiions.
.-pm" denotes gallons per minute.
“min” denotes minutes.
“t5at bpl" denctes feat below pad level.
ret apl® denotas fest above pad level.
% danaton danmen nalrine
1S/em” denotes miliSiemans per cenitmeter.
"mg/." denctes miligrams per fiter.
“psi” denctas pressure in pounds per square inch.
/a" denctes data not avaitable.
/" denotas not measured. .
aﬁcdepthbm(bﬂ\nmbmumdmmhmmum.
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FGUA Golden Gate WWTP IW1
Packer Test No. 7 Drawdown Chart
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FGUA Golden Gate WWTP IW1
Packer Test No. 7 Recovery Chart
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@ IRCADS

Start date: 6/19/2008
End date: 5/20/2008

Packer Test No

w1t

PACKER TEST WATER QUALITY SUMMARY

FGUA Golden Gate WWTP Injaction Well System
Golden Gate, Florida

. 8 (straddle pécker)
Tested interval:1704.6-1722.5 ft bpl

Flowmeter Total-Start (gai) : nfa

Open Hole Total Depth (feet bpl) - 3007 (obstruction)

“mS/em”® denotes miiSiemans per cenitmeter.

Flowmeter Total- End (gal) : wa Packer Depth Interval (foet bpl): -1704.6-1722.6

Average Test Pumping Rate (gpm) : 0.81 Pump Setting Depth (feet bpi): 178

Development Duration (min): 488 Transducer Depth (feet bpl): 166.1

Static DTW Before Test (fest bpi): 14apl Pipe and open hole volume: Wiogﬂs

Dato | Time | Elapsed | Pumping | Total Water | Temp.| Cond. |Chiorides Comments
) Time Rato Volume Lovel
(mij | (gpm) | (ga) | festbpl) | Cc) | (mSiom) | (mgn)
' opment _

5/198/2008] 6:20 0 10 0 na na nja na Start development with a pump.

§/16/2008 | 645 25 ~15 15 151.00 na na n‘a  |Pump-on for the 1 st surge.

5/18/2008 | 6:51 31 ~30 ~200 145.40 287 57,200 19,000 {Pump-off.

§/19/2008 | 8:33 133 ~10 ~200 94.50 na nia nfa  |Pump-on for 2nd surge.

5/19/2008 | 6:38 138 ~10 270 147.10 28 57,000 19,600 (Pump-off.

§/16/2008 | 10:47 267 ~8 270 9480 n/a na na Pump-on for 3rd surge.

5/19/2008 | 10:51 71 ~8 245 146.50 28.1 58,400 19,000 |Pump-off.

§/18/2008 | 12:41 381 1.1 245 | 10020 na na na Pump-on for rate adjustment. Annulus=12.7 ft
§5/19/2008 | 12:50 390 0.87 253 . Na n/a na wa Rate adjusted, monitor drawdown.

5/18/2008 | 14:26 486 0.87 338 124.60 28.3 58,700 19,500 {Rate stable, pump-off, bﬂln pre-test recovery.

Pum Test

§/20/2008 | 10:00 1] 0.88 1] 14* nfa wa na Pump-on, begin packer test # 8, Packer psi=300
§5/20/2008 1 10:11 11 0.91 10 na na na na

§/20/2008 | 1020 20 0.88 18 ‘na na na na

5/20/2008 | 10:31 31 0.80 28 19.60 282 58500 20,500 |Annulus = 12.828, Packer=300 psi '

§/20/2008 | 10:57 6o 087 53 34.00 284 58400 20,500 jAnnulus=12.837, Packer=300 psi

§/20/2008 | 11:30 20 0.86 79 49.52 285 58800 21,500 |Annulus=12 843, Packer=300 psi

§/20/2008 | 11:58 118 0.83 102 61.34 289 59400 22,500 [Annulus=12.844, Packer=300 psi

5/20/2008 | 1230 149 0.81 127 71.68 28.8 59300 22,500 {Annulus=12.841, Packer=300 psi

§/20/2008 | 13:00 179 0.80 151 82988 29.1 59600 20,000 |Annulus=12.841, Packer=300 psi

sm02008| 1331 | 211 078 176 | 082 | 285 | sos00 | 20000 :f:‘nw 12841, Packer=300 ps, re-adjust pump rate to 0.82

_ 5§/20{2008 | 14.01 241 0.80 200 100.14 282 59600 21,500 {Annulus=12841, Packer=300 psi

5/20/2008 | 14:29 289 0.78 222 107.26 wa -’ na na Annuius=12.838, Packer=300psl, re-adjust pump rate
5/20/2008 | 14:34 274 0.85 226 108.50 203 | . 59700 19,500 [Annulus=12.838, Packer=300psi '
§/20/2008 | 15:01 301 0.82 248 11454 29.5 59800 21,000 jAnnuius=12.830, Packer=300 psi

§/20/2008 | 15:31 331 0.80 72 120.67 295 59600 21,000 |[Annulus=12.812, Packer=300 psi

6/20/2008 | 15:58 ass 0.79 294 125.41 na na na Annuiue=12.794, Packer=300 psi - Adjust pump rate
S/20/2008 | 16:05 365 0.85 300 127.241 296 58600 20,000 [Annuius=12788, Packer=300 psi

5/20/2008 | 16:31 391 0.62 321 131.012 | 297 §9800 19,500 |Annutus=12.773, Packer=300 psi

5/20/2008 | 16:59 419 0.77 343 135.637 na na wa Annulus=12.773, Packer=300 psi

5§/20/2008 | 17:05 426 0.81 348 136.608 299 59900 20,600 |Annulus=12.773, Packer=300 psi

§/20/2008 | 1729 449 079 366 139.30 299 60000 20,500 Annuius 12.713, Packer=295 psi, Pump-off, begin recovery.
“gal" denotes gaflons. "mg/L° denctes milligrams per Gar.

"gpm” denotes gadons per minute. wmmnhpmnupuwmlmh.
“C" denotes dagrees celcius. Static dapth to water (DTW) wass measured just prior to pumping test startup.

“ Denotes water level above pad lovel (feed).
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FGUA Golden Gate WWTP IW1
Packer Test No. 8 Drawdown Chart
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FGUA Golden Gate WWTP Injection Well System

! &’ ' PACKER TEST wmsﬁ QUALITY SUMMARY
' (@ ARCADIS

¢
W Golden Gate, Florida
I
' w1
i Packer Test No. 9 (straddle packer)
:ﬁ;{: Start date: 6/21/2008 Tested interval:1813.6 -1832.5 ft bpl
End date; 8§/22/12008
™ Flowmeter Total-8tart (gal) : n/a Open Holo Total Dapth {feet bpi) : 3007 (obstruction)
G}t) Flowmeter Total- End (gal) : n/a . Packer Depth lntorval(bqtbpl): 1813.6-1832.6
Average Test Pumping Rate (gpm) : 0.67 Pump Setting Depth (feet bpl): 178
', Development Duration (min): 468 ‘ Transducer Depth (feet bpl): ] 166.1
/fmmwa«mrw(ham 22.90 Pipe and open hole volume: mumoim
jy Date | Time | Elapsed | Pumping | Total Watsr - | Temp. Cond. | Chiorides Comments
: (min) | (gpm) @a) | (eetdp) | (°C) | (mS/om) | (mgn)
m 52108 7.4 0 0.0 0 6.09 n/a na n/a Start development with pump. #5=160.012, Surge 1
b 5/21/08| 7:40 6 29.08 1745 146.51 284 56,300 19,500 {Pump off, will allow to recover
j52108| 923 109 0.0 1745 130.46 na wa wa |Resume development with pump. Surge 2
K X{ 5/2108| 924 110 26.5 201 147.08 | 27.5" 54,800 19,000 |Pump off, wiil alow to recover, Annulus~17.959
i) 521108 | 11:25 229 0.0 - 201 124.19 na. na n/a recoverying, Annulus=17.947, packer = 300 psi
52108 12:43 307 00 201 111.19 n/a na. na o
‘ 5/21/08 | 12:46 310 0.0 203 115.66 na |  -na n/a Pump on, Start estahfishing flow rate
m 82108 13.07 331 0.62 216 11823 ‘nva | nla na
752408 1334 358 060 | 232 12638 |-‘nfa - na " nla
§/21/08 | 1407 391 0.57 251 134.59 288" §9,400 | . 20,500 :
521008 | 14:34 | 418 055 268 14080 | 289 | - 60,100 21,500 [Annulus = 18.044, Packer = 300 psi
ﬂl‘l 5/21/08} 14:58 442 0.53 279 [-"145.83 28.8' 57,000 18.500 ]
5/21/08 | 1524 468 0.53 292 | 15043 | wa, -nfa n/a |Stop development, start pre-test moovay
, R i Pumping Test ,
P‘E", §/22/08 | 1228 0: 000 |. O 22.88 na na . n/a [Pump-on, begin packer test #9; anmuius=17.96
| 5/2208| 1230 2 070 | 1 ‘wa | na na |. nfa |Packerspress.=205psl.
i ez2m8 | 12:34 6 o70. | 4 ‘n/a va:| wa | na '
n|.rmm 1258 | 30 067 17 4263 | 286 | 58200 | 18,500
§/22/08 | “13:28 60 0.66 37 §532 | 285 | 58500 18,500
i /2203 | 1358 | 80 . 085 56 6804 | 286°| 58300 | 18,500
&’: S/2208| 1428 | 120 | 065 76 80.30 | 287 59 ' 18,500 , ,
522108 14:30 122 " na n/a va | na na. | nfa |Pump-off. begin recovery. Annulus level: 18.01
gﬁ ‘dpm" denctes galons per minute.
L min® dénctas minutes.
Yoet bol* denotes fest below pad level.
““feet apf” denotes feet above pad level
. 5C" denctes dogress ceiclus. . -
1 'mS/em” denctes miliSiemans per eanluw.
i danctos miligrams per ter.
damtes pressure in pounds pef square inch.
'w.- denotes data not avaiiable.

TN/ denctes not measured.
'ajmmmm(mmmmmmmmmm
-

Mnmmmumwmnﬂmm Packer Testa\-RIGs~
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FGUA Golden Gate WWTP IW1
Packer Test No. 9 Recovery Chart
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ie]

£2 ARCADIS

Start date: §/23/2008
End date: 6/23/2008

w1

PACKER TEST WATER QUALITY SUMMARY

Packer Test No. 10
Tested interval: 2138.6-2157.5 ft bp!

FGUA Golden Gate WWTP Injection Well System
Golden Gate, Florida

Flowmeter Total-Start (gal) : n/a 86 Open Holo Total Depth (feetbpl) : 3007 (obstruction)
Flowmeter Total- End (gal) : nfa 188 Packer Dapth intarval (feet bpl): 2138.6-2167.5
Aveorage Test Pumping Rate (gpm) : 0.77 Pump Setting Depth (feet bpl): 178
Development Duration (min): n Transducer Depth (fest bpl): 166.1
Static DTW Beforo Test (foot bpl): 12.86 Pipe and open hole volume: 3150+240=3380 gals
========
Water | Temp. Cond. | Chiorides Comments
Lovel
(feetbp) | °C) | (mS/am) | (mgh)
elopment
§/23108| 0:10 0 35 0 340 na na n/a Start development with pump.Surge # 1. Annulus:12.65 ft.
g 5/2308! 0:16 6 3 175 140.70 27.7 54,300 18,500 |Pump off.
Ns2ana]| 149 99 270 175 106.75 | nfa na na jPump-on forsurge # 2.
52308 | 1:52 102 27.0 230 146.10 276 54,600 18,500 |Pump-off.
5§/23/08| 3:16 186 0.0 230 111.90 na n/a na Pump-on, adjusting rate for pump test Annulus: 12.56 it
‘| 52308 325 185 20 248 12200 | na na n/a
" 6/23108] 3:37 207 20 272 133.50 n/a na n/a Lower pumping rate to 1 gpm.
5/2308] 415 245 1.00 310 144.30 215 54,200 18500 |Lower pumping rate to 0.85 gpm.
- 6r2308] 418 248 0.85 312 14410 | wa na nfa  |Pump-off.
| siz308] 4140 270 0.00 312 13474 | na wa nfa |Pump-on for last check
5/23/08| 4:47 277 0.7 N7 13545 27L 53,800 18,500 |Pump-off, begin pre-test recovery.
) Pumping Test
| 5/2308 | 1546 0 0.00 0 12.86 Na na na Packers: 300 psi, annujus: 12.86 ft.
; 5/23/08| 1548 [} 0.81 0 na na n/a na Pump-on, begin packer test 210 with pre-set rate.
523/08| 16:18 30 0.80 24 27.18 219 54,100 18,500
52308 | 1648 | 60 0.78 465 | 4033 | 28 | 54000 | 18500
¥2308| 17:18 | 90 0.77 69 5200 | 281 | 53800 | 18,500
¥23/08| 1746 118 0.76 91 62.99 28.1 53,500 18,500 |Annuius: 12.81 ft. Packers pressure: 300 psi.
[sza08] 1748 | 120 n/a g2 na na | . na na  |Pump-off, begin recovery.
Notes:
1af® denotes gaflons.
<pnT° denotes gallons per minute
“min” denotss minutes,
“s0t bol* denotes feet below pad level.
st apl* denotes fest above pad level.
>* dencias degrees celcius.
AS/cm” denctes mifliSiemans per cenitmeter.
"mp/L" denotes miligrams per fiter.
*-gi* denotes pressure in pounds per square inch.
la" denotes data not availablo.
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FGUA Golden Gate WWTP W1
Packer Test No.10 Drawdown Chart.
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FGUA Golden Gate WWTP IW1
Packer Test No. 10 Recovery Chart
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(@ ARCADIS

Startdate: 5/24/2008
End date: 8/24/2008

PACKER TEST WATER QUALITY SUMMARY
FGUA Golden Gate WWTP Injection Well System
Golden Gate, Florida

w1 .
Packer Test No. 11 (straddle packer)
Tested interval: 2266.6-2284.5 ft bpl

‘lowmeter Total-Start (gal) : n/a 87710 ) Open Hole Total Depth (fest bpl) : 3007 (obstacle)
“lowmeter Total- End (gal) : n/a 91548 Packer Depth Interval (feet bpl): 2266.6-2284.5
Average Test Pumping Rate (gpm) : 14.76 Pump Setting Depth (fest bpi): 178
Jovelopment Duration (min): 250 Transducer Depth {feet bpl): 166.1
itatic DTW Before Test (foat apl): 5.28 Pipe and open hole volume: -3330+300=3660 gals
Date | Timo | Elapsed | Pumping | Total | Water | Temp.| Cond. | Chiorides ) Comments - '
Time . Rate Volume Lovel
| @in) | @m | @a) | deetbp) | Cc) | (msiem) | (mgn)
' fopment
5/24/081 23:48 0 40 0 | 663apt n/a na na Pump-on, start development. Annutus: 13.32
j5/24/08| 0:14 26 19 810 128.10 26.8 49,900 17.000 |Packers: 320 psi. Annulus: 12.00 ft.
Ysreaws| 036 48 194 1410 | 12033 | na nfa n/a
’,iSIZHOB 111 83 18.9 2060 129.80 274 49,200 16,500 |Annulus 12.05ft
/ 5/24/08| 1:48 120 188 2190 130.81 28.3 48,900 16,500 |Annuius 12.12 ft.
l 5/24/08| 2:38 170 188 3126 13026 28.1 54,300 18,500 {Water cloudy; annuius:; 12.23 ft.
"sp4/08| 3:18 210 19.1 3890 130.32 28.3 54,600 18,500 |Water clear, annulus: 12.3 ft.
5/24/08! 3:48 240 19.0 4460 130.46 28.2 54,700 18,500 [Adjust rate to 17 gpm.
o 5/24/08! 3:58 250 17.0 4620 n/a nla_ na na Pump-off, start pre-test recovery.
| ‘ Pumping Test . :
¥24/081 11:40 0 165 0 5.28 apl na na na Plnnpm start test. Annulus; 13.71 fi.
. 5/24/08 | 11:45 5 152 80 8364 28.3 54,800 18,500 [Annuilus: 12.911t.
I 5/24/08 | 12:13 33 15.1 505 83.64 283 54,800 18,500 |Annulus: 12.91ft.
524/08| 12:50 70 148 1,055 8465 | 284 55,000 18,500 |Annulus: 12.84ft.
g 524008 | 13:20 100 146 1,500 84700 | nh na nfa  |Annulus: 12.88ft
| 5/24/08 |  13:50 130 143 1,930 84.76 28.1 54,200 18,000 |Increase rate. Water slightly cloudy.
5/24/08 | 14:05 145 15.1 2,155 93.80 na na ] Water clear.
] 3/24/08 | 14:35 175 148 2,600 96.14 28.3 54,100 18,000 Annudus:12.85 .
f 5724108 | 15:10 210 14.6 - 3,110 96.33 nfa n/a na
¥24/081 15:40 240 146 3,545 96.39 ~a na na Annulus:12.89 ft.
1 5/24/08 | 15:56 256 146 3,780 86.39 na 54,000 18,000 |Collect lab. Sample.
5408 16:00 260 146 3,835 na na wa na Pump-off, begin recovery.
Notes: o
“gal® denctes gallons.
“~pm" denotes gaflons per minute.
tn" denctes minutes.”
set bpl® danotos feet beiow pad level.
set apl” denctes feet above pad level.
0" danntan darmas ralring
“mS/cm” denotes miliiSiemans per canitmeter.
/1" denotes miligrams per fiter.
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Packer Test No. 11 Drawdown Chart
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__GOLDEN GATE WASTEWATER TREATMENT FACILITY
CLASS | INJECTION WELL SYSTEM
MILL CERTIFICATIONS

MONITOR WELL MW/1
24-INCH 0.D., 0.375-INCH WALL THICKNESS, STEEL CASING



YOUNGQUIST BROTHERS, INC.
23 Recelvixd This Shop Drawing/Subniiftal
«Bi/Section {lok_//240- ¢ :'2_

Oate:___7 /et /o

YIEHCORPORATION LIBﬁTED MILL CERTIFICATE Shratue: .

. COMMODITY: CARBON STEEL FIPE PER SALES CONTRACT . CERTIFICATE NO:PSCNINSCOLTCS

NO. SEUSFP6C02TD3 DATED DECEMBER 11, 2006. ' - DATE OF ISSUB:4/29/2007
CUSTOMER: ~ OZONE INDUSTRIES CORPORATION ‘ '

15465 PINE RIDGE ROAD § Tnvoice No. SEUSFP6CD2TD3

FOKT MYERS, FL 33908 ' . LC NUMBER : 5279996

The CARBON STEEL PIPES aro tested aecording to ASTMAII9 GRB
This is to cextify that n accordance with the selevent specifications and contracts.

The CARBON STEEL FIPES manufactured were tested and gualified by our Quality Control Depastment. , TOTAL : 746 PCS / 29840FT / 1769.619MT
' -’ ' she | ' ' : TESTING RESULTS - R
' P&? Nuu::tara G "0.0.| wr. | tengh Quantly | Himanstanal | CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES lm’:;’ggs el §) UTTest
_ jeate] m} o | f | Ps ] a MY | ihepecion | © | S Mn P. | S .|ostvpa)|obiMpa)} B5(%) | b PoPsi | Test{® | Test(B)
18 | 238404 | & | 20 [ o578 40 5 20 | 7438 | oK 018 | 021 | 040 | o014 [ooze| 310 | 425 | 31 | ok 678 LK. oK
19 | 2403 | B | 20 [ 0a78{ 40 8 | 200 7438 Ok | 017 | 025 | 044 | 0.018 [0.030] 310 | 425 2 | OK 878 | 0K OK
20 | 5702 ] B 20 [0ars| 40 4 80 | azta | ok | ote | 028 | 04s | 0otefoo3s| 200 [ 420 | m5] ox g78 0K oK
2 ) ez | B | wjoaws] '] s 200 | 7438 | ok | o8 | 018 | o009 | oo0s |00 315 | 45 | @ ox o7e - OK oK
22 | meson B | 20 Joars] 40 | 2 80 ] 2884 | ok . ] 035 | 019 | 038 | o000 [noze] 315 | 425 [ a1 oK | e/ | oKk .| OK
23| owsesy] B | 28 |o02rs] 40 | a4 10 | e874 | oOK | 01| 025 | 046 | 0.013 [0.033| 305 | 420 | 3.6 oK ;8 | OK | ox
24 o'msTﬁaT B | 24fo03s] 4 | 4 | 0 | sare ok f017| 029 | 045 | aotd foozr| 25 | 420 | 2 oK 83 | ok oX
X 25| ot802 | 8 24103551 4 4 180 | 8874 | oK 0.98 | 022 | 043 | 0.012 joo2B] 35 | 4% ] 5| OK §83 T 0K - OK
28| o120y 8 | 24 {o037s] 40 4 180 | a874 OK |"018 | 024 | 048 | o0t1 {0033 s20 | 428 | 325 oK | 588 oK | oK
| 21| meoos | B | 26 Joars| a0 | 4 180 8874 | OK | o1z ] 025 | 043 [ 0032 Joom2| 8151 420 | a2 ok | 588 oR oK
28| mwesy] B 24 |oars| 40 | 4 | 10 | asra oK 1 015] a1e | 040 {aorifoosof 310 | 426 | 5 [ ox | s8 oK oK
‘M) Mios | B ) 24 ]os] 4 | 4 | 180 | 674 Ok 017 ] 021, ] 044 013 j00m| 345 | 420 | 32 | OK T 583 oK OK
ool §' B |24 |ass| 4w | 4 190 | 884 | ok | otz | 025 | 043 0013 f0092] 316 | 4256 | 305 | oOK 563 oK | ok
M ansosy] B | 24 foams| 40 | 4 180 | 8824 | Ok 1.0.08 | 021 | o042 | ao0f2|on3n| 310 | 425 | 32 | OK 563 oK | DK
R | o7yl B | 24 || 40 4 | 180 | aesr4 | ok | ote ] 024 | v4e ] aotofooa3| 305 | 420 [ 328 | ok ) oK oK
3\ ) omemy] B ) 24 | 03Ts| 40, 4 160 | o674 | - OK 017 | 023 | 044 | 0012 |oom| 320 | 425 ). 815 | OK 683 oK | Ox
‘34| oseo1 } B | 24 |oams| 40 4 | 10 | es4 -] ok | oz | o022 o4 | 0ot foos2| 306 | 425 [ 32 | oK 663 ok | ox

~ o
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M Y& : HolX|

gﬂg&mno. | BAC2400 : PAGE  1of2 D='| }\I- g 004 /\-1 (A) '% sitiatol £ _L-,-é.ﬁlAl-

DATE OF ISSUE. :.2007/01/22 HYUNDAI HYSCO
Aeds MILL INSPECTION CERTIFICATE  my.az BUEAA =7 AZE 2650 X 683-040
gogtmcr(mm NO. :.58698 200002548 EN10204 TYPE 3.1 8~-1881 (ULSAN PLANT)  : #éfﬁa gustP?;c?ctJ’r;l?. &Jxkggué ;)Lzséﬁ;n.a';cl)gﬂ
COMMODITY SERW. STEEL PIPE - i CusTomen © BBURA HENRA HEAl 297 S 4 837-3681 X A0 3EIH 135-080
H (SEQUL OFFICE) . LANDMARK TOWER 837-36, YEOKSAM-DONG.
SPECIFICATION * API 5L X42/AP; SLB PSL1/ASTM A53B/ASME BA538 ?Q{‘S.‘,N_Aa“f;'ﬂ’ 2.%5?2"?::22562-775- 7095
‘ (ot ‘ “aanm | SaAe [
. 2IBAY TENSLE TEST . 005 8(%; '
pune {@age Langth : 2 INCR) CHEMICAL COMFOSITION . | eAsLEsT CoATNG
LE - , , _
e STATIC | - 3 g as T
P bl * -TIY RYA | gmys - i [ TCR] SRN | TUY -
BNG | (ouTom x THick x LenaTh) | : HEATNO. | ‘yigp | STRENGT™ | @ ci{sfm|P]|s|calmlclim|v|nln A |cea| NESS | apson- | B2R | wear | o REw-
STRENQTH - : we| - eep | SHEEY | oFzmc )| TEST
) uy A7 ey ENERQY COAT
Psi | M5 8 L w : . : .
n | w2 m3 x4 |eco) | wa) [ F we Mpa/PS! % | me x160 | x1000 ' %100 x1000 | Hv PoouE | % P R
€8 BE| ND 14 x 215" x a2.000 | 110 [nas6o[1.910] 6 | seszses - 300 | a6 | 486 | 26 wl ] a|w|lz]2a] ]| v fmwim|m I o . ) :

“aanon ez | 1o
27 | 28021 }.916 0. S852387 29 | 453 472: k) 1] 2 772 LI I e T 2 B 4 1 1 {TA TR‘. T‘R
: . s f s [ sz
€6 BE | NB 14° X .500° X 42.000° 76 1104,474]12,550| G| 8852230 313 | 484 | 509 ] 37 19| 2|86, |4. 6| 2 1 2 1 :TH TRITA

:‘S.M &.100 1 T3.000

t | 1315 {2550} @ | smigee a8 {arrfsot | s wlafswlefalelel sl fmlm|m
) }:uaw u8.70 } 72500 ‘
€8 BE 260,420 2,230 "346 | 474 | 486 | 38 wlafwjisfea|lale| | ]|mlm|m
E 4,700 | sa.t0n | 72,500 .

12.220| o | ceaaora |~ Ji300 [ 440 [ as1 | 27 s[aleolwwl?r]|z|2| v 1 |m{m]{m
.“.m 4400 | seenn L
2.230] O | Cb2434p | 299 | a2} 411 ) 28 wlaiwliz{ej2|2|1]1|mjm]|m . i J
HEAT " VISUALA " FLATTENING, BEND, | " A-FLATTENING FLARNG NONDESTRUCTIVE TEST ot - . :
™10 ragarwent | *1' DmeNgioNTEST |12 GUIDED BEND Test | %19 Test o ot w5 e =16 AMT Wi7  CAUSHTEST | m18 DRIFTTEST [ W19 FLANGETEST
. @ooD G000 __@ocop 1. . : GoOD ‘ Gooo ' " ) b :
" [ NOTE T W1 Typa of pipe ) j T RZNONodmnal Gore EY , ODOuTsIds Diameler Wil B T, Finch) j Ha ‘Meler, F-Foel, I:Inch] H
VEBERWRS (el TRG-SAWRSTNEN JYc-Throed Colpling__ W5 G:GO0D %@ Lilangiudine! 2B 2E, T:Transvarse BF YD %7 B:Base Metal XI5, W:Weld Perl 835 :
Y TWEITEE— VG“)I‘“: o ~) w8 HiHoatlLagie) Anslvals R1Z 4, P:Produc Analsls B &, WP:Weld Product Analysis 83% WBES M9 CEQ=C+Mn/6+(NHCUI/16+(Ci+Mo)/5 BIIB 28 _
e B PChn B :°;:L":b T10:Heo! Treatment @ 3121 - B Viscal & Dlemonsion Tost @2 % HAEN W12 Fiattaning/Bend/Quidad Bend Tost BB/BE/BUNE |
WW ¥ 13:Ravaras Rattaning Teel NME §14 Harlng Teal SR AH %15 Nondestiuctive Tesl HIMAB A |

~[TEThread End -~ | BD:Beli End i ™ 16:Aesidyal Magnatiam Tesl ZFXFAMY N17:Ciush Tesl BRIA Y 218:0nf Tost YJAY ®19:Fiange Tos! HREXAIY

[« *8 = AP| 4

S | H 9. KIM

. WE HEREBY CERTIFY THAT MATERIAL DESCRIBED HEREIN HAS BEEN ACCEFTED IN ACCORDANCE WITH THE PRESCR]BED SPECIFICATION AND ORDER
e B YNBAMN WG FAGSY ABA LAY 2 AR 4 U0, FANTBA A HEN ARM HER HONE Fola ¢ ABLL,

INSPECTION MANAGER H

HYUNDAI HYSCO . A T AA(210x287)
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Signature_

BOIR 10| A Al :
CEATIFICATE NO. ! 5A02400 PAGE 2012 Al- _x_ Dd /\-{ ( A ) g EH“O"'O' ;.T: §| Al‘
1810y [ e} O
DATEGF ISSUE. ~. HYUNDAI HYSCO
A UE. 2007/01/22 ‘ )
aHs MILLINSPECTION GERTIFICATE EAE8 BROEUA 87 ZEE 2654X 683-040
CONTRACT(P/O) NO. : 56699 200002548 EN10204 TYPE 3.1 B-1091 (ULSAN PLANT)  : #265 YUMPO-DONG, BUK-KU, ULSAN,KOREA
By 2 B A TEL:82-52-280-014, FAX:82-52-287-8916
COMMODITY : AW, STEEL PIPE cusToMER - BUBERIAA NENRA MEBA ¥ &S 837-3601 X HSOLAEIY 135-080
HERA . (SEOUL OFFICE} , LANDMARK TOWER 83736, YEOKSAM-DONG,
SPECIF . ‘ ) GANGNAM-KU, SEOUL, KOREA
PECIF CATION API 5L X42/AP1.5L8 PSLI/ASTM AS3B/ASME SA538 TEL:B2-2-2112-8114, FAX:82-2-775-7095 .
. BANY EQNY !
Q@A @ TENSILE TEST BUY (%) I
SRNY {@age Length : 21NCH) CHEMICAL COMPOSITION OARATT TEST CoATING 1
e : -
2e ‘ STATIC " - as -
riee DIMENSION Bl B | et psys | o WARD | o oia
PIPE 23 x = x U0, -TiTy |WEIGHT neER | gmus | JENELE | 8 : o | aun | 2E | wuw | 2ue |age
gxp | (OUTDIA x THICK x LENGTH) | HEATHO. | “yieLn ENaTH | & claim|rlslcinmlc vinls n fceal NESS ] aasor- | HBR fweant| oF | A
STRENGTH o ') Bep | Sl [oFzmnc | TesT
w7 "7 EL ENERGY COAT
Ps: | w5 8 | w ) _ , ‘
n |w2 n3 w |'ees) | wa ' 6’| mparpal % [ =e x100 | x1000 x100 w1000 [ wv o souE | % o |l ws
«.m 188,409 | en.2a . T .i
2230f a°| cezazs0 305 | 460 | 485 | a7 w2 efisle|la|2]s mlwm|m
) '} 44000 ] 68800 | Ti oo | e .
315 | 455 | 477 | 37 wla2]|mfn]e|lajejr TATR| TR
43500 | 63.400 | 83.700 ‘
260 | 474 [ 497 | 38 s{z2lelis|8]2]2%1 m{tlm
: 62600 } 03100 | 72500 ‘ i
TOTAL = 379 .|sos.a58(’ f ;
i
\
|
" VISUAL & FLATTENING, BEND. R~FLATTENING ° FLARING NONDESTRUCTIVE TEST : | ) : Y
S0} DIMEN§[DN TEST w12 GUIDED BEND TEST o113 TEST xt4 TEST nis =18 RM.T m17 CRUSH TEST i ™18 DRIFT TEST | ™19 FLANGE TEST ;
‘G000 GOOD T - GooD GoaD 3
0.End_ —KZ NeHailminal Bote & 9. 00:0ulaide Olamatat W3 AR B (M, TInch] ~Wa Unll Watar, FFoal. TSR l
" RB:BA | ,!E:!hrua?_ Coupling " ®5@:G00D X6 Liongiludinet 2B, T:-Transverse HFH R 7 B:Base Meta) 2XIH, W:Weid Parl BY % -
j%%‘z Wi%_%%%gﬁﬁ— | 8 HeHeal(Laatel Anevels BRI, P:Product Aralysis RBE e, WP Weld Product Anaiysis 835 HEEY B0 CEQCoMn/B+(NI+Cul/15+(CreMasV)/S 218 48 L
LT I ln T X 10:Hea! Treatmani R X 2) 11 Visua! & Diemension Test B¢ R-U4AA %12 Fiallening/Bend/Guided Banc Test BB /HE /B A AlfY I
(B Baval End— R BT Bos e | #19:Revorao Patloning Tesl ANNIRE W14 Flaring Tesl I&RAID 15 Nondestructive Test MR YA v
‘| TE:Thread End BD:BeII_End W 16:Rexidual Magnetisrn Tesl IRTBAY M 17:Crush Test BRAASY 18:0vif) Tosl A BAY B 19:Flange Teal SRAXIAIY ‘
— OTEZ + ~RFT 20047AB T ~
: = HBE 38 A0 YASUSE 2ARUD. }[ j g@M H
YOUNGQUIST BROTHERS' mc . WE HEREBY CERTIFY THAT MATERIAL OESCRIBED HEREM-HAS BEEN ACCEPTED IN ACCORDANCE WITH THE PRESCRIBED SPECIFICATION AND ORDEA {
d & ANBAAN Y18 RABES ABA AT BRI WHY ¢ USH, ANBDM A, HZA ABK HZ2 FEUE le &+ gguc.
.Has Reviewed ‘ INSPECTION MANAGER _ l
"YBISextion No. #.; 1000 <F HYUNDAI HYSCO A4{210%297)
Transmitial No. #. Date: }/2.S



. . \.
* ‘q ’ Rl
M Y Ho|x| RYUNDA . -
CERTFICATENO.  : 8300328 PAGE  1of 7 A A - - pcistolAFAl8|AL
wEUR j
OATEOF iSSUE. 2008 11-08 = ln s 3 ¥ HYUNDA HYSCO
HUWD SPECTION CERTIFICATE BA-3 Eg@zﬂ p‘&* Dggs 285%x] 633- 040
CONTRACT(P/O) NO. : 58689 ' 200002548 z {ULSAN PLANT)  : #265 YUM NG, BUK- KU, ULSAN,KOREA
2y Es?om“m s HoSee A TEL:62- 52. 280- 014, FAX:82- 52- 287- 8918
COMMODITY - i ERW. STEEL PIPE HEARL Mt T ANE 837- 361) BIZ0)2ELY 135-080
RanY (SEOUL OFFICE) , LANDMARK TOWER B37- 36, YEOKSAM- DONG,
: BIASME 8AS18 * GANGNAM- KU, SEOUL, KOREA
SPECIFICATION  APISL AP L8 PILUIAST ASIBIASME B, L R, 775 7085
: SIP AR TENSILE TEST HRgEx) ' L faa) SN
oy {Gage Langth : 2 INCH) CHEMICAL COMPOSITION e oAa
rore omNgoN 28 | se | Thr | zres | @ Be
d an s wa s go O e fweent Agws | guys | oAk | 8 : MET AR e
NG | (OUTDIA » THICK = LENGTH) : {HEATNO. | “viEwp | clafmleis|a|mlolw|v]in|w A jcea| NESS | apgor. | BB fweert| or |
sTRenGTH[" ; N : %0 6ED lorzmc| rear - :
. w7 mrye enerGy | AREA | “cgar
| Pt B | W . 2] . i
| wars | || r00 | =100 =100 <00 | W | oue | % | vo [gefms
317 aae | s} 37 wlalwlulslatai2]1rimimim ’
wsn | maw | Bses .
s | a73s {2230 299 | 458 | 483 ] 35 inlalaw|wfjsl2fzf] 1 |mImRIm}
‘v“lﬂ 400 | @f
eBse|Ne |  24°X.25¢ x 42.000 1w |2195] 700} 6 | scwier2 300 (454 [arsfse| [s|mlorfus|2]z2|2f1] 1 |m|[m|m
i “l.ﬂ Haeos | OT0
TOTAL 4 2 |srm
w2 S eons |®e FRAERC luu PG lais  NONGESTRMCTRTENT fits RMT | m®7  CRUBHTEST |m18 DRFTTEST |mte  RLANGETEST
GooD GOoo 800D :
. . -2 NB:Nafiminat Bore 2% ¥, OD:Outsides Diametar %3 Unit BR(Mmm, inch) M4 Unit BR(M:Matar, F:Feet. Linch)
Theed Coupln: 5 G:G0OD 6 L:Longituding) WY, T-Trenswome HEYY 347 B:Base Motal ZEIW, Weld Part B8R
RO, SAWSRN SRl LR3: Fo) Grovi 8 H:Hoai(Ladle) Anatyais WRIBA, P:Product Analysls R BAJ, WP:Weld Product Anclysis 85I XR o WO CEQ=CHMI B+{Mie Cull 15{CreMos VY5 B AT
E_——u_mmx:” Srpoyn . M10:Hoal Trestment RHEI " W11 Visuat & Dlemension Teat Qe 3 Al A %12 Rationing! Bond/ Gukled Bend Tast B/ 2WAIY
mg,%: [ P8 Pinin End s Bével End . m13:Raverse Rattening Test TORAE 14 Raring Test ¥RAIY 15 Nondestructive Test HIT 2 BA
Ty B0:Bell End "] 16:Resimunt Mognetum Test @R RBAIY m17:Crusn Test BAN 180N Teat BB AN 3119:Aangs Test FAXINY
Iuors 2° SPECYEAR - AP 2004/ASTM 2004/ASME 2004 j - B - -
MBS BY FAN YAUYRE METUD. -9{0 ]‘ KZM
WE HEREBY CERTIFY THAT MATERIAL DESCRIBED HEREIN HAS BEEN ACCEPTED IN ACCORDANCE WITH THE PRESCRIBED SPECIFICATION AND ORDER 7

° B UABYM] BOIE AR ABA BITY BRI WAL & Ao0], AAEVA A.22A ABM HE2 B0IUS B4l & Seud, .
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Signature:__ 51 fer
] .
{ 16" 0D x .500 WALL CASING
ke G
s'
N
N
N
P N
.
i.
F N F
\
) 1/2" STEEL RETAINING RING WITH 20" 0D
Ny WELDED ON TOP OF O-RING SEALS
¢ )
- “ __
3
i
a ) TWO 25" DIAMETER O-RING SEALS
€ i A CUT OUT OF CONVEYOR BELT, E
© )\ EACH 1/2° THICK
, !
{
N
N
N
] s )
3 20" OD x .500" WALL CASING SLEEVE
) WITH TAPER ON BOTTOM
5 WELDED TOP & BOTTOM TC 16" CASING
A
N
N
)
¢ ! c
)
N
s\ -
. * THIS WiLL BE WELDED ONTO THE BOTTOM OF OUR FIRST JOINT OF CASING WITH THE O-RING SEALS SET AT 1080,
g 8
: - | |- a—
_ Lugmmces o YOUNGQUIST BROTHERS, INC. [ yau | 2/5/2008
— ; 15465 Pine Ridge Road, Fort Myers, Florido 33908[ Ceed | - & —
(RACTIONS: Ths drowizg b confidetiol This drowing ond it copyighl are the property of
aoow 1° 1/64° - o licensed 1o the above compony ond must nel be vxed, discosed or reproduced (o | APPeed Boke
rar Y. 2 @‘G ooy lorm ehulsoever ezcerd o3 oolterised in edling by the above compeny. This
DOV 17° \1e . drovig must be retumed mith quotolion and/or oo completion of job e apakcoble gy
PECRALS GOLDEN GATE WASTE WATER TREATMENT PLANT| 8
4 &0
A B | ook 10 Avs SS MONITOR WELL (MW-1) bl
1 DM S IN IN » Assembly.idw
o | DMERSCLS (6 CHES 16" CASING ON UPPER ZONE LA
! 16" SEAL ASSEMBLY Sh1 of 1| 0
12 s|5|4|3|2'[1'

I l 5] 8 l
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FUTURE PIPE INDUSTRIES
Complete Pips System Solutions

RED BOX 1750

FIBERGLASS TUBING, CASING, AND LINERS
AROMATIC AMENE CURED EFOXY RESIN

DIMENSIONAL SPECIFICATIONS F#@
oreal ] fosva | emun ] Nawmi ] Mool | PRUpme | M Bor Mo Weight "~ Cormction ‘
e Lo o Dla oD. wa a0
_%'z. 'm_ﬂ__ fo.tE 1 2.
278 247 237 2.83 0.18 3.19
32 3.00 290 344 0.22 385
q_ 3.33 324 a8t 624 | 435
a2 3.98 359 457 0.29 485
2 4.42 4.3 5.06 0.52 5.60
-l G508 5.43 533 621 0.39 673
7 621 6.1 7.3 0.45 7.10
7- 621 6.1 7.41 0.45 7.73
o-5/8 784 7.75 8.8 0.57 9.73
10-3/4 885 | 8.0 1012 0.64 10.85
1934 § 1072 | 1060 12.11 070 12.61
1398 | 1197 | 1187 13.53 0.78 14.06 17.35 304 913 1338 G/6RAL Ceg 1C
16 1448 § 1439 | 1637 | 095 | 1696 § 2220 § 458 | 1,374 16eRdCliCc |
18 16.60 | 1650 18.76 1.08 1940 ] 26.70 617 1,851 16 6A0 Cagl. TC
20 17.98 | 1780 | 2033 137 2100 | 30.00 74.0 2.220 20 ERI CagL TC
“Oepending on the smater axnum box ciumeters 2o Svaisbie. Thread lsngehs may
PERFORMANCE AND RATINGS (-60 F|o+210¢a% 30 ft Stanclard Joint Length
[ oot T TS eeioe v % mvﬁ* Steichve
Sl 1 - - p18
| D AL T T ;
2710 1.750 __ 2,100 1.600 22.500 0.217
S 1,750 2.100 1.600 22,000 : 0.148
a . 1760 2,100 1,500 40,000 0.126
&R 1750 2,100 1,600 46,500 0,084
S12 1,750 2,100 1,600 5,600 0.072
6-5/8 1,50 . 2,100 1,600 72500 ~0.047
7 1.750_ 2,100 1,600 76500 0.035
7-5/8 1,750 2,100 1,600 €6,500 0.035
ool | 1,750 2.100 1,600 140,500 0022
1034 1,750 2100 1,500 161,500 i a8
= 1750 2.100 1,200 § T AT 0.020
1338 1,750 2.100 1,200 188,000 0.016
18 1,780 2,100 1200_ 157.000 o1
18 1,750 2.100 1,200 225,000 0.008
20 1,750 2.100 1200 245,000 0.007
Whose: F = Tehels 000 1o8)
MECHANICAL AND PHYSICAL PROPERTIES _ L= g mmmn’
CASING BODY PROPERTIES UNIT VALUE TEST METHOD
ol vrae-0
Sy 31300 | s1.300 ASTM D1589
ps %, 12,000 _ASTM 02105
Axigd 10E+06 psi 30 20 ASTM 02105
gy 15 1.9 ABTM D752
ihs/in® 0.07 007 ASTM D792
at Cor v Bluhr, 24 2.4 ASTM C177
| Expansion Coetlicient (Linear) [] 1.1 1.2 ASTM D696
—— 160 150 Hazen Wikisms

116811 Proctor Road - Houston, Texas 77038 - Phone: (281) 847-2087 - Fax: (281) 847-1831 ™
Emafk: houston@future-pipe.com - website: www.iuturepipe.com @:



FUTURE PIPE INDUSTRIES
Job No: 110000074 January 15, 2008

Purchaser: Youngquist SO #: 621000413

Destination: Golden Gate, Florida
Product: 6 5/8” RB 1750 Quantity: 1180 Ft

We hereby certify that the materials & fittings suppIied have been tested and
comply with API 15 HR spec’s.
Material Certificate -
Material: 6 5/8” RB 1750
Test pressure: 2100 psi
Certificate Number: FPI-2007-39
Customer: Youngquist
Sales Order: 621000413
Produced By: Future Pipe Industries, Inc. - Houston, TX

EPI Order Number: 110000074
Pipe System: Aromatic Amine heat cured epoxy

YOUNGQUIST BRO .
“WNJ ]'hs Ll\i{c’cr-! HEH"J 5\11;

YBVSﬁc‘an No# j/'?éo —4:_);

Date; LLrE/
Signature:_ _(__ ML%)"



Raw Material Specifications:

Resin type- Epoxy :
Curing Agent- Aromatic Amine
Glass Fiber- E-Type '

Non Destructive Tests:

Dimensional Exam - ASTM D 3567
Visual Standards — API 15 HR Table 2

We hereby certify that the materials described above have been tested and
comply with API 15 HR.

Certificate of conformity Statement:
All items delivered under this certificate number were manufactured in

accordance with API 15 HR specifications:

We hereby certify-that the materials described above have been tested and
comply API 15 HR.

QC Supervisor
Future Pipe Industries
11811 Proctor Rd Houston TX, 77038
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EI&SYE@- Aromatlc Amlne heat cured epoxy ] " 0 B ST

- e

B o ' *gs!/gyf‘%d s “’” o0 DrawiogyS turitial -

Lo L - : s . Lot cotion Nod /,3 -0, -
- T '. ’ : . . Qa:s : .2//;_[1 W 22 4
_ ' . .,agnature i Mﬁ: e




T
g

YD

ORI Tl A T o, Ty T e e, T St ST N mRe e et e teon

Non DestrucbveTestsz R S e ’
Dlmensnonal Exam ASTM D 3567
Visual Standards - :

' We hereby cerbfy that the ‘materla!s descrlbed above have been tested and
: comply with API 15,,;HR. C e f
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All'iterns dehvered_ ﬁ’der thls certificite number were manufacthed |n R
accordancewnh API 15 HR speclﬂcatlonS' - . S e

We hereby certnfy that the matenals descnbed above have been tested and
.complyAPIISHR. e | o
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MILL CERTIFICATE

COMMODITY: CARBON STEEL PIPES AS PER ASTM A139 GR B SPIRAL WELDED, NORMAL MILL BLACK LACQUER FOR
RUST PROTECTION, ONE END OF THE PIPE SHALL HAVE A BEVEL OF 30 DEGREES WITH A TOLERANCE
PLUS FIVE, MINUS ZERO DEGREES. THE OTHER END OF THE PIPE WILL BE PLAIN, RIGHT AND ANGLE

CUSTOMER:

CUT. ALL BURRS REMOVED.

OZONE INDUSTRIES CORPORATION

15465 PINE RIDGE ROAD
FORT MYERS, FL 33908

The CARBON STEEL PIPES ere tested according to ASTM A139 GR.B
This ig to certify that in accordance with the relevant specifications and contracts.

/ﬁ

LY

YOUMGQUIST BROTHERS, INC
Has Riacoivied This Shop Digwing/Saboittar
¥BVSaction No#__ /72, ~?’V%~
Dae: 3/ 21 [oB '
Signature:  dbnfe,

CERTIFICATE NO:PSCNIN7601TC5
DATE OF 1SSUE:9/13/2007

Invoice No.'SEUSFP7601TD3
LC NUMBER.: 64405427

The CARBON STEEL PIPES manufactured were tested and qualified by our Quality Control Department.

TOTAL : 112 PCS /4368 FT /330.631 MT -

) Size TESTING RESULTS
"P,'f: || et Sl_em 0D.| wr. . Length- Quarity pimensione) CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES p‘:":;:'r{l‘gs Hpdrostells Text Flattening | UT Test
. Gredo | In | In ’ Pes 7 MT | inspecion | .G | Sl | Mn | P | S |ostvpa)obMpa)] 86(%) | b | P=Psi | Tesi(B) | Test(8).
[ 1| 10180 | B | 52 |0avs| a0 14 546 | 61.258 ok | o018 | 01e | 048 | 0.020 Joo2e| 330 | 460 | 30 ok | s5 | oK ok |
"2 | tete1 B | 50 |o3s| 30 4 | sa8 | apa2r2 oK 047 | 010 | 047 | 0030 |o.038| 325 | 485 | =3 ok | o8 . oK oK
£3 | 1o | 8 | 48 [oars| 14 | s | 47288 | oK 047 | 018 | 047 | 0030 |o03s| 325 | 485 | 33 OK 505 oK oK
q .
4 | 10181 B | 42 |o0ars| 30 | 28 | 1082.| s2ess ok | 047 | 04 | 047 | 0030 Jooss| 325 [ 455 | as oK 505 oK oK
€| 1060 | B | 36 Joars| 20 28 | 1082 | 70743 oK 016 | 019 | 048 | 0020 [0.028| 330 | 460 | 30 oK 505 oK oK
6 | 18161 B | 20 [oars| 30 14 548 | 20.414 oK 047 | 010 | 047 | 0030 jooss| 225 | 455 | 3 ok | =2 | ok oK
TOTAL 12 | 4388 | 230631
; YIEH CORPORATION LIMITED

lo'%-r
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# VIEH CORPORATION LIVTTED

MILL CERTIFICATE

COMMODITY: CARBON STEEL PIPES AS PER ASTM A139 GR.B SPIRAL WELDED, NORMAL MILL BLACK LACQUER FOR
RUST PROTECTION, ONE END OF THE PIPE SHALL HAVE A BEVEL OF 30 DEGREES WITH A TOLERANCE
PLUS FIVE, MINUS ZERO DEGREES. THE OTHER END OF THE PIPE WILL BE PLAIN, RIGHT AND ANGLE

CUSTOMER:

CUT. ALL BURRS REMOVED.

OZONE INDUSTRIES CORPORATION
15465 PINE RIDGE ROAD
FORT MYERS, FL. 33908

The CARBON STEEL PIPES are tested according to ASTM A139 GR.B
This is to certify that in accordance with the relevant specifications and contracts.

The CARBON STEEL PIPES manufactured were tested and qualified by our Quality Control Department.

JOUNGQUIST BROTHERS, NG
?ag flecetvad Thus Shop p D wngS.mm!ﬁal
(SYSacho Nos 11200 827 =(
l‘)ate:____,_..-_a 1272 1eB .
Signature: ____ _thale:. -

CERTIFICATE NO:PSCNIN7601TCS
DATE OF ISSUE:9/13/2007

Invoice No. SEUSFP7601TD3
LC NUMBER.: 64405427
TOTAL : 112 PCS/ 4368 FT /330.631 MT

. Siza TESTING RESULTS
| Pipes|  Heat Stesl Quantity " Dimenslonat ) Welding Tess | Flatiening | UT Test
No. | Numbers | 0.D.| WT. | Length ; CHEMICAL PROPERTIES(%) PHYSIGI.\L PROPERTIES properti m””m“ﬂ"“mm
- ‘Grade | In | i | & Ps | MT Inspection c | si Mn P S | as(vpa)| ob(Mpa)| 85(%) ob ‘P=Psl Test (B) | Test (B)
1 | 1e180 | B 52 [ 0375 | 29 14 548 §1.258 oK 016 | 010 | 048 | 0.020 [0.020] 330 460 30 OK 605 OK OK
2 1-9161 B 60 | 0375 | 30 14 548 | 4p272 oK 617 | 019 | 047 | 0.030 |0.038| 325 465 33 oK 608 OK oK
3 1-9161 B 48 0375 | 39 14 548 | 47.288 oK 047 | 040 | 047 | 0.030 |o038| 325 455 33 oK 605 oK oK
4 | "1-8181 8 42 {0ars | 30 28 1002 | 82.658 oK 047 | 018 | 047 | 0.030 |o.038| a2s 455 33 OK 505 OK T OK
i g 1-8160 ] 38 | 0375 | 39 28 1002 | 70.743 oK 0.16 | 018 | 048 | 0.020 |0.029{ 330 480 30 | oK 605 oK oK
6 1-9161 B 30 [0375 ] 38 14 848 | 20.414 oK 047 | 018 | 047 | 0.030 |0.038| 325 455 33 oK 522 OK oK
TOTAL 12 4388 | 330.831
- B -t if oo,
i
YIEH CORPORATION LIMITED
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s M AVl MILL CERTIFICATE N
9
COMMORDITY: CARBON STEDL PIPR PER SALES CONTRACT CORTIFICATE NO:PSCNINGCOITCS 5
NO. SEUSFP6C02TD3 DATED DECEMBER (1, 2006. ' DATE OF ISSUR42072007
‘CUSTOMER:  QZONE RNDUSTRIES CORPORATION
15465 PINE RIDORB ROAD N Invoics No, SBUSFP6CO2TD3 m
FORT MYERS, PL 33908 LC NUMBER.: 5279596 &
The CARBON STEEL PIPES are tested nccording (o ASTM A139 GR.B g
This ig lo centify that In aceortdance with the relevant specificntions md coatracts. .
The CARBON STEEL. PIPES menulactured were tested and qualified by our Quelity Contro! Depnmnéu TOTAL : 746 PCS / 29840FT / 1769.619MT
| e " oa | wr Lengh | Gunaty o : CHEMICAL PROPERTIES(Y) | PHYSICAL PROPERTIES' pmn Hydodats To . UTT"S'
‘Grds | In In fa Pos fn “MF ] tapecion | © st Myl P | 8 Joa(Mpa){ab{Mpe)] 5%} ] ob | P=Psl Yeaot (B) | Tast(®)
171 | osseaa B 28 | ogrs) 40 3 120 704 ] oK o014 ] 013 035 | oo foom| 305 ] 428 ] a2 | oK | sm ] OK 0K
172] 12002 |} B | 3@ | oars] 40 | 2 60 |- 8183 ] "ok | o017 | 026 | a48 ] 0012 ]o0ss] s20 | 430 ] 15 | ox 600 oK | ox
173] ofo103 { &8 8 Joars] 40 | a3 | 120 | 2774 oK 035 ] 018 [ 037 | 0000 [0.028] S05 | 428 | ;8 | OK g0 | OK | OK 5
174 | ore02 | B [ 28 | adms| 40 | 3 ] H0 | 1774 oK 047 | 022 | o | 0014 jo.0af 313 | a20 2 ox | s TTOK ] oK @
175 ot4ol | B | 38 |oyef 40 2 g | 8183 |- ok [ a18 | 02 [0 | ooz [ooze] 200 | 420 [ Ma ] ok | a0 . oK | ok Q
170 aiz201 | B f 3w |awms| 40 ) 120 | 7774 "OK ] o018 | 0235 | a4s | o013 faoa2| 285 | 420 | 3 | ok | g0 " ok | ox |
177 omec02 | '8 |38 | asre| 40 ) 120 | 274 ‘oX J ot [ aze [ oar foontfomai| 320 [ 4%0 | St ok { 0 | oK 0K
178} 048307 | 8 | %6 [oavs| 40 | 2 | -0 8189 | ok | 018 [ o019 | o042 | oo10 [aozs| 300 [ 426 | .9 oK 0 - oK | ok
| 179 | osm308 8 | @ |ows| 40 ] 120 | 714 | oK 084 1 047 | 030 | agoa'|ooag| sos | 428 | g | 0K £00. oK oK
Juwo{ os3ens | B | 38 Jowa} 40 | 3 | 120 7714 | OK - ‘f 016 | 024 | 043 J 0020032} 300 | 420 | 228 | Ok | ~ 600 oK oK
181 oss0s | 8 | 3 jows) 40 | 3 120 | s ) oK 098] 022 | 038 | 0012 foo2s| 300 | 428 | 3 0K i) oK oK
J1ez] o4e701 | 8 | 38 j 0B 40 2 & | 8183 | ok ] o472 ) 022 | 040 | o011 jooot] 305 | 8 | ;@ oK | &0 0K oK
183 ] 047304 | B | 36 | 0315 40 2 20 | i@ . OK | 010 | 010 | 041 | o0os'joo2a] 310 | 428 | 3t ok | s oK | OK
184 208201 | 0 | 36 |o3rd| 40 | s | 200 [ 12961-] oK 008 | 024 | 043 | 0013 fo033] 320 [ 438 | 325 | OK [T 1 ok | Ok
J 188 23802 | % Josre| 40 | 2 '] e 8403 oK 017 | 047 | 042 ] oot0 Jooze] 313 | 430 M | ok | s | oK oK -
180 | 230202 8 | 3 |osrsf 40 | 2 120 r77a | ok | o1s | a19 | oss | oose [oo28| 315 420 | 318 oK | &0 oK | oK
1 187.| 238002 a | so-joste{ <o 3 120 [ 7174 OK [ 010 | 023 | o4s | 0015 [ooaz| 285 | 420 | 32 oK | 800 3 oK
YIEH CORPORATION LIMITED
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GOLDEN GATE WASTEWATER TREATMENT FACILITY
CLASS | INJECTION WELL SYSTEM
MILL CERTIFICATIONS

INJECTION WELL IW1
28-INCH 0.D., 0.375-INCH WALL THICKNESS, STEEL CASING



Vi ROORATON LD oG ey

) TAIWAN
MILL CERTIFICATE - TEL:886-7-615-1000
‘ : FAX:886-7-615-3000 "
COMMODITY: CARBON STEEL PIPES AS PER ASTM A139 GR.B SPIRAL WELDED, NORMAL MILL BLACK LACQUER FOR CERTIFICATE NO:PSCNIN7601TC5-3
' RUST PROTECTION, ONE END OF THE PIPE SHALL HAVE A BEVEL OF 30 DEGREES WITH A TOLERANCE DATE OF ISSUE:10/23/2007

PLUS FIVE, MINUS ZERO DEGREES. THE OTHER END OF THE PIPE WILL BE PLAIN, RIGHT AND ANGLE
CUT. ALL BURRS REMOVED. S

CUSTOMER: OZONE INDUSTRIES CORPORATION

15465 PINE RIDGE ROAD
FORT MYERS, FL 33908
The CARBON STEEL PIPES are tested according to ASTM A139 GR.B - Invoice No. SEUSFP7601TD3-3
This is to certify that in accordance with the relevant specifications and contracts: , LC NUMBER.: 64405427
The CARBON STEEL PIPES manufactured were tested and qualified by our Quality Control Department. g TOTAL : 271 PCS /10840 FT'/ 497.812 MT
Pipos Nol vestrampar| S0 [ 00| WT- | tentn Quantity | Dmensional CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES p?‘om e Tt Flatening | UT Test
_ Grade | n | In ft | #(Pcs) (R W | mu(MT) | Inspection c si Mn P. | s |os(Mpa)| ob(Mpa)| 85(%). ob - P=Psl | Test(g) | Test(8)
1 18160 | B | 52 [0375 ] 40 1 | 40 3.757 | OK ] o18| 019 | 048 | 0.020 |o.02ef 330 | 480 | 30 | "OK - gs | oK | oK -
2 | 1et60 | - B 42 {0375 40 | 20 800 60.585 oK ‘018 | 019 | 048 | 0.029 |0.029] 330 | 480 | 30 OK 508 oK | OK
3 1-8160 B 3 |o3rs| 40 | 21 840 | .84.418 oK 016 | 0.9 | 048 | 0.020 [0.029]| 330 480 30 oK 505 oK OK
4 7-C03009 8 | 28 [o03r5| 40 27 | 1080 | 54284 |  OK 016 | 019 | 033 | 0.018 |0.027]| 325 | 455 33 OK 525 oK -OK
5 - | 7-co3089 B 26 10376 | 40 22 880 - | 41.007 ok | 016 | 019 | 033 | 0.018 0027] 325 || 456 33 oK 625 oK | ok
6 .| 7cososg| B 24 | 0375 | 40 71 | 2840 | 12201 OK 018 | 019 | 033 | 0.018 {0.027| 325 455 33 oK 625 oK oK
7 7-C03089 8 | 20]0375] 40 27 1080 | 38.543 oK | 016 | 019 | 033 | 0018 |0.027| 325 | 455 33 oK | 825 oK OK
8 1-7588 B |18 |0500) 40 82 |"az80 | 123.268 oK 015 | 016 | 042 | 0023 Jo.022| 330 | 485 31.5 oK 525 oK OK
"TOTAL B ' ' : 27 10840 | 4g7.812° ' j ' '
YIEH CORPORATION LIMITED

YOUNGQUIST BROTHERS, iNUC.
Has flacelved This Shop Drawing/Saon dtte!

- YBU/Section No#_{/26¢ ~6/0 — B
Oate. __ £//3/0 6
Signature: ___ }(,Q”Z;_) 3
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MILL CERTIFICATE
coMMODITY: CARBON STEEL PIPE PER SALES CONTRACT CERTIFICATE NO:PSCNIN6COITCS
NO. SEUSFP6C02TD3 DATED DECEMBER 11, 2006. DATE OF lSSUE:J/BfZOCﬂ
CUSTOMER:  OZONB INDUSTRIES CORPORATION
15465 PINE RIDGE ROAD Invoice No. SEUSFP6C02TD3
FORT MYERS, FL 33908 LC NUMBBR.: 5279996
The CARBON STEEL PIPES are tested according to ASTM AJ39 GR.B
This is to certify that in accardance with the relevant specifications and contracts,
" The CARSON STEEL PIPES menufactured were tested andquarlﬁtdﬁyowQualily Control Department. TOTAL : 746 PCS / 29840FT / 1769.619MT
' Siza TESTING RESULTS '
Plpes N::::,s_ ™ | on.| wr. Lengm Aty mantore! CHEMICAL PROPERTIES(%) | PHYSICAL PROPERTIES pﬁfﬁi e o o Flateting | U7 Test
v Grade { In in ft Pes i | Mr | Inspeclion c | s | un| P 5. | os(Mpa)] ob(Mpa)| 56(36) ob ‘Paps)’ Test(8) | Tesl(B)
35 | 011703 B 24§ 0376 40 2 g0 | 3433 oK 016 | 020 | o4p | oot Jon2a| 310 | 425 | 3t OK s | oK | oK
8 ) o703 ) B | 28 [0375| 40 2 20 a727 |  OK' | 047 | 025 | 042 |0ot1s |onso| 305 | 425 | @2 oK 618 | OK | oK
a7 | o1z04 | B8 | 28 | 03754 40 3 120 [ 6582 | ok | ots ]| 021 | 044 | 0011 [ooa1] 305 | 420 | a2 oX 518 oK | oK
8| o1m03 | B 28 | 0375| 40 4 160 | 7466 oK 018 | 622 | 045 | 0.094 |0032| 315 423 32 oK 518 oK | oK
39 | ov2004 8 | 28 |05 40 4 180 | 7.458 OK 06 | 024 | 047 | 0.012 |o0s1] 2310 425 32 oK 619 oK - OK
A 4 | oosse |- 8 ] 28 Joams] 40 3 120 | 8582 | OK 017 | 0.24 | 046 ) 0013 Jooaz] a5 | 420 | 35| ox 819 oK | OK
o 41 | o12608 B | 26 Jo3rs| 40 4 160 7.458 oK 047 | 026 | 047 ]| 0.011 J0031] 320 | 430 | M8 | oK 519 oK oK
‘42 | 015008 | B | 28 [a3rs| 40 3 120 { 6028 | OK 097 | 025 | 045 | 0.015 Joosa] 325 | 435 | 3251 oK g0 | oK | OK
J 43 | oesso3 B 20 | 0375 40 4q 160 8.038 oK D18 | 021 | 042 | acz{oos0] 300 | 426 | W oK 500 oKX | OK
J4u] ontme | B | 280375 40 3 120 6028 | OK 0.17.] 026 | 043 | 0.016 |a03tf 305 | 420 | 315 oK 500 oK | oK
45 | 012208 B ‘| 28 Jo3r5| 40 3 120 6.028 oKk | 044 | 047 | o35 | oott |anza]| 310 | 420 | 315 oK 500 aK 0K
48 | 008304 8 | 28 |osrs| 4 4 180 | 8088 | oK 015 | 027 | 048 | 0.014 |0.030] 2885 | 426 | 315 { OK 600 OK oK
J 47 | ooss02 B -} 23 |o3zs| 40 a | 12 68 | oK 048 { 020 { 040 | 0.014 jo028) 300 | 426 | 315 oK s | oK oK
4| oteos ] B 28 Josrs| 40 4 160 | an0ss OK 047 | 0.22 | 044 | 0011 |0032] 305 | 435 31 | oK. 500 CK aK
Jo4| otose2 | 8 | 28 Josrs| 4 a 120 | &028 OK 0145 | 046 | 034 | o013 janze] 308 | 425 | 315 ] oK 00 OK | OK
. 50 | 018605 | B 28 o876 | 40 4 160 | 8038 : OK 019'] 025 o046 | 0014 [0.033] 205 425 32 | ok 500 - OK OK
- 81| 012603 B | 28josrs]| 40 | 3 120 | 8oz | oK - 017 ] o018 | 0.40 | 0.009 |ocn30| 0 420 326 | oK 500 T ok | oK
o T yjkH CORPORATION LIMITED




GOLDEN GATE WASTEWATER TREATMENT FACILITY
CLASS | INJECTION WELL SYSTEM
- MILL CERTIFICATIONSF

INJECTION WELL IW1
18-INCH 0.D., 0.500-INCH WALL THICKNESS,
SEAMLESS-STEEL CASING
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| Huts ' SWIADECTWO ODBIORU Ng 1111/EXP/R/02
.{':EATORY';S'A' CERTYFICAT DE RECEPTION INSPECTION CERTIFICA
:uﬂ M" ABNAHMEPRUFZEUGNIS CEPTHOHKAT
. . : aee.mEN 10204/3.1.B
Zamawiajaby . STALEXPORT 8.A, - KATOWICE
Lo ollent-Ordefef Lint . . ] .
Adres wysylkowy |
no.
Nr idata zqméwienia lilenta |  Nr zlecenia | Nr awizu
No et e la Ordra No Avis No
OrdfrNo Manuf. Ordey No Advice No
‘No und D der Bestellung Auftrip No Veusndmacige No J
AHo0 afkmra. MNosungsn Notpougets b
PL/2Z71936381/2241041 4228530/02 ‘ |
ii enid zaméwlenia: '
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odimiot 1; wykonanie ‘ '
stan ob Termlu..me:h. ) ' ' \
L d" ' ;.ﬂ;'ﬂ“ ¢ | Wymiar lub rysunek Marka\ top
[tem &nd sp ﬂﬂﬂoﬁ :‘::)undmeuhmhlk -nmm”m‘;m é F e ! n‘f !
Caganstand ‘A ; (Bherm und ruzehusn, Abm:::m e 4P n:::ﬂ Whye | LM, '
[Tpeawes n 4 KHe (cocTedre TEpM. ' :
in;:ln;l ;tse’: ‘pipes ape.to " 18" 2 0,500" \ BICI#( 818648 B 3289 ?lﬂsﬁ;)
'SL.- PSL}/200/ . ,
ASTM - AI0d/A 33/800 (457x12,7 : / ©939)
ASME- SA 146/01/ SA 53/98. 36-441t ‘
Diamster tolefances +- 0,75 %. (10}47 13,41 _ !
Bovelled endd Acc td APL < 5L ' |
‘Outalds surfafs doubla lacquared.
S\
] .\' -
q N ' a-
Kontrole 5 hnwm pawyimege zqmm Prosprowadzl Oddzial Tertnicane] Kontroll, Wynid badp
dano
o nn po. &udﬂiéu ura umwﬁmm;mmlmu-mhmu
mhnhiul igatan bf this mumawwmwmmmmuuumublm
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UNTERSUCHY g-mmmmm HCTLTAHNA : .
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5. INNE BATJANJA ;- AUTRES ESSAIB - OTHER TESTS - ANDERE UNTARBUCHUNGEN - IPYTHE HOILTAIR
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MILL CERTIFICATE

THREOTHBTRERLE
1 CHENGDE ROADJIANGDU CITY JIANGSU PROVINCE
TEL: 0514-6529011, €528012° FAX: 0514-6520240

iR & . AR 8 &£ % B # ﬁ‘%n .
PURCHARSER: OZONE INDUSTRIES CORPORATION / YOUNGQUIST BROTHERS Order Nox wxpxaoo'louo Date Of lasue: 20075"-3 B148 48514 Page:1/1
FEREE Taar ae @ | ‘ ® OB KR At
Product CARBON STEEL PIPE Stesl Gr. _ GR.B PSL 1 Specification | - API6L-2000 Meking Method  Hot Rolled
| BER ' | o - |
AR B T & TR R & EX mnEEE
Total _ Total Pieces 2 T(ost:lo r‘;I:c:n')n _ 54.848 Dellvery Normalize Heat Temp
e | ' BB Tasile Test
| m s | ey
Bl A% |Le WERS [R5 | X% - .
5| % | ™| erotucton Tt | vl | g | | B | rn | we | GEER
No. : ‘ ort |- I. .S _
T (FT) No. | HeatNo.| No. | Bundles Pleces| LT | WPa | e | % »a o Flattening wm Bending T aat
® o0 ¥ 1 315 | 445 [ 80,0 '. F3 2y
1| o8 | LTI 070168 | 4533 c22 | sas8 | o0 | g0 | a0s ' Good Good
| ¥ —Emmm T ouE BEEE _Gm T e B x| m —_— ‘ —— BAERR|
w [ierostructurel Grainsize T%‘w& m'Zonalstruch:rJ Rofm#;aﬁﬁwmiﬁ:mn i | ware- | R ﬁm, EFM kiydrostatic
(B) loutSide|inSide | &) | &) |7 [afm | B@ | BE | cW | Chi | 0% | 0 |structure| "*%® |picension) Test
) i ¥ % a1
Good Good Good
mel - MRS % Chsmical Composition }
No.[ T C Mn si s P cr N | Cu | Mo | Al v n_| Wb W As_| Sn Pb | B Sb Bl
1] 0.22 | 0.65 | 0.18 | 0.011 | 0.008 | 0.0s | 0.02 | 0.018 | —
|zl : :
—VRET
& License
o e-0a0
mR A AR 7 # A EEax A BED # %,
: Chief of Praviewed by: s Seal:

. Slgned by:

Previewed by:




@mm%mgﬂwﬁmm FakEER B I 4 1S

JIANGSU CHENGDR STEFL TURE SHARE CO., LTD 1 CHENGDE ROAD,JIANGDU CITY JIANGSU PROVINCE
o INSPECTION CERTIFICATE TEL: 0514-6629011, 6528012 FAX: 0514-6520240
TR AR & R & i £ 2 8 & %5 ' .
PURCHARSER: O0ZONE INDUSTRIES/YOUNGQUIST BROTHERS Order Nos WXDX-20070110 Date Of Issue: .2007#'-6 A58 No: 48724 Page.l/ 1.
oA - EAMAR . R TY R ' L B | e re AL
Product Seaaless steel tubes Steel Gr. GR.B FSL 1. Specification APISL-2000 | making Method  Hot Rolled
AW % P w w‘:ﬁ;{ w52 £ % RS EX Bty
- t
Total Total Pieces | Total Welght Dellvery ) Normalize Hea Terpp
. o HEMER  Tonsile Test
: | = e o g8 o R ' 1
. m pact Teat( R
] e | e [MEIRTN PR g || g s | T LT I I
) Bund (ShortT | Y. . , , ,
CN) (F) P?:::! Heat No. | No. Pleces on) MPa | ¥Pa % 28 oA Mattening Expansion B'endinx | Test
[:]]
o en S ' 330 | 430 | 32.0 : R 1
1 | 18790.5 1762. 89 070561 | 5103 68 | 8.531 | w0 | a5 | 325  Good 1 oot
— e TR Wotallography _ ' ‘ T '
m% [ EEER | BRE |[BREE (mm) | ARER | BREs | ORI () ERRR mﬂ,,f P | mmer |meume |PRERR|
No. |Microstructurg CrainSize [ 18 | pii eistructurejZonalstructure , Nonmepallic Inclusion Macro- Visusl& Bddy T drostatic
. _ (@) |outside|InSide | B | (&) A | af [ Bk | B | cid | ca | o# | pam |structure | "*%° |bimension | Test
' . I L | AR
Good - Good Good
Loy . ) ] RS % Chemical Composition
M. | ¢ Wn | S | S | P ] c | NI Cu Mo Al v n Nb W | As ] Sn _Pb B sb Bl
1 | 021} o564 | 0.17 § 0.009 [ 0.009 | 0.05 | 0.02 | 0.03 ' ' '
28 . ]
ﬂﬁlﬁ?
& License
Note BL-0369
Eg R X REwR . B A ﬁﬂﬁﬁm- it B

Signed by: Proviewed by: Chief of Previewed by: - Seak
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CANGZHOU QIANCHENG STEEL PIPE CO..LTD MILL CERTIFICATE TEL: 86-317-6322101 FAX: 86-317-6320919
DATE:2008 01 29
N S OZONBINDUSTRIES, .
TRAR | RATT ‘0 N . FERAR XERE XRRE EX
'CUSTOMER ORPO R ‘,G_,Qu_m PRODUCT cmo/usm;wn’v, DELIVGRY CONDITION |  NORMALIZE
R CORPORATION/YOUNGQUIST | AW 02110707003 RF#S xsosoqsoxolé
. PURCHASER GQ CONTRACT NO. CERTIFICATION
BROTHERS
T wE ' T a= ‘ BER (X
SPECIFICATION AFI 5L -2000 . | STEELGRADE GRBFSUI .5§
o [T T RERIR 7 Jowr| AKX PTTTa
8 N0, 55 | &9 '-a:z?és &&I?{ﬁﬂ T Im% RBER
) HEAT M0, | LoT No. | © ) T | s Vo [ B[ % | B[ & & & s
/ _ PIECES "E:? cClm|s|Pisu]oxr|v]an o o
, w| | ) KT . ¥pa % ¥pa
1 456741 80 2¢ [ 0.5 | 23 875 | 32.68 | 22|54 (1.2] 1.3 25|28 430 31 335
2 254813 | 60 [ 18| 0.6"| 8 | 240 | 10.18 | 21 | somermg 2| 208.0] 438 36 . 340
aser42 | 80 | 24 |o.57| 25 | e28 | ss.834% 5|25 430 31 388
Total | 88 | 1440 | 8. 4ag
. ' ' ' - Wit
GEgst | WeSs | BE | SASTE | RERRY BHER \ , T i
UT ET HARDNESS | HT DIMENSIONAL | MICROSTRUCTURE™NGRA BENDING - K
A% '/ _ p : / ’ ok _ / ak a8
GOOD , GooD GoOD GOOD
HEGARFIE, SERTLENE. NY, RETRER, FNCIRERLNER . . |EeR A
¥R NOTE | We here certify that material ,herein described has been mamfactured, samipled, tested and Jospecled ’W W ; ' :
| = sp:c:ﬁommmdpmthmcrde.md&emqmm . % : % [ aahm HHES:
' | ,‘ Canerhon dianchene stesk-pipe coltd] | Licence: APISL 0006
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Raw Material Specifications:

Resin type- Epoxy
Curing Agent- Aromatic Amine
Glass Fiber- E-Type

Non Destructive Tests:

Dimensional Exam - ASTM D 3567
Visual Standards — API 15 HR Table 2

We hereby certify that the materials described above have been tested and
comply with APT 15 HR.

Certificate of conformity Statement:
All tems delivered under this certificate number were manufactured in
accordance with API 15 HR specifications:

We hereby certify that the materials described above have been tested and
comply APT 15 HR.

_eymond gores_ Pt o end i

QC Supervisor ’
Future Pipe Industries
11811 Proctor Rd Houston TX, 77038
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Appendix E

Surficial Aquifer Pad Monitor Well
Data and Charts; Technical
Memorandum with Mechanical
Integrity Results



Table 1. Summary of Water Table Monitor, Water Quality Data
FGUA Golden Gate WWTP Injection Well System

Well Location| TOC Date Depth to Water Level Temperature Conductivity - Chloride pH
Elevation Water Elevation -'
(feet msl) feet b.t.o.c. __(feet msl) (&) /cm (mg/L)

T PMW-1 | 1092 | 11728007 593 499 26.7 1133y | 180 | 715
T.D.: 14.5 12.15 12/13/07 5.86 5.06 26.4 1148 180 7.09
(feet btoc) 12/20/07 5.78 514 i 248 1128 ) 180 7.02

1227107 583 5.09 25.2 1110 180 7.03
01/03/08 593 4.99 226 1107 180 7.09
01/09/08 592 " 5.00 242 1118 . 180 7.1
01/17/08 6.01 491 . 238 1120 180 127
01/24/08 5.98 494 239 1124 180 7.15
01/30/08 6.04 4.88 243 1139 - 180 717
02/08/08 6.24 4.68 254 1164 160 7.08
02/14/08 6.02 4.90 235 1151 160 6.99
02/19/08 5.80 5.12 242 ) 1163 180 6.89
02/27/08 5.83 5.09 233 1150 180 7.17
03/06/08 6.02 490 248 1168 160 7.11
03/22/08 6.37 .4.55 24.1 1164 160 7.10
03/28/08 6.43 4.49 247 1160 160 7.15
04/03/08 6.22 4.70 26.3 1068 160 6.62
04/09/08 6.56 4.36 25.5 1151 180 7.07
07/07/08 544 548 26.7 1189 200 7.15
08/01/08 5.89 503 283 ) 3350 1340 6.84
08/06/08 5 ) 5.20 283 ' 1310 280 6.69
08/20/08 3.32 ) 7.60 275 724 100 6.78
09/12/08 5.76 6.39 286 1127 140 6.70
09/15/08 6.33 5.82 284 ) 1204 160 6.73
PMW-2 (11.49) 11/28/07 ] 5.99 5.50 26.4 1063 200 721
T.D.: 13.6 9.48 12/13/07 593 5.56 26.2 1072 180 713
(feet btoc) 129 | 12/20/07 5.83 5.66 254 1106 180 7.06
12/27/07 592 5.57 25.2 1012 200 7.13
01/03/08 ' 5.99 5.50 234 1121 200 7.08
01/09/08 -~ 598 5.51 23.8 1136 180 7.12
01/17/08 6.10 5.39 234 1124 180 7.12
01/24/08 6.03 5.46 23.7 1113 180 708
01/30/08 6.10 5.39 24.1 1149 200 7.14
02/08/08 6.32 517 244 1159 180 7.14
02/14/08 6.08 541 232 1157 160 7.07
02/19/08 5.87 5.62 237 1143 180 . 7.15
02/27/08 - 591. 558 23.2 1157 180 7.18
03/06/08 .~ 6.10 5.39 24.6 1149 160 7.20
03/22/08 481 4.67 232 1105 140 o112
03/28/08 5.10 4.38 ) 24.1 1148 180 7.18.
04/03/08 484 4.64 245 1138 180 6.66.
04/09/08 5.12 4.36 25.0 : 1179 160 720
04/17/08 4.38 5.10 25.0 1166 T 160 7.06
04/23/08 4.58 " 4.90 249 1198 160 6.89
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Water Level

Conductivity

Welt Location| TOC Date Depth to Temperature Chloride pH
' Elevation Water Elevation _
feet msl (feet b.t.o.c. feet msl /cm (mg/L)

PMW-2 (11.49) 05/01/08 465 4.83 247 1149 180 7.08
T.D.: 13.6 9.48 05/08/08 4.88 4.60 25.2 1251 180 6.85
(feet btoc) 12.9 05/14/08 5.08 4.40 25.5 1318 180 6.83
05/22/08 5.40 4.08 26.8 1315 160 6.91

05/28/08 5.65 3.83 259 1303 180 6.88

-06/04/08 5.62 3.86 253 1280 200 6.85

06/11/08 529 4.19 26.0 1295 180 6.98

06/17/08 4.62 4.86 26.1 1310 200 6.63

06/26/08 437 S.11 26.2 1420 220 6.70

07/03/08 4.05 543 26.3 1498 240 6.62

07/07/08 4.02 5.46 27.5 1389 220 7.01

08/01/08 443 5.05 28.8 . 1471 320 6.79

08/06/08 428 5.20 28.8 1520 280 6.82

0820/08 2.06 742 27.0 1328. 120 7.14

09/12/08 - 6.48 6.42 28.8 1422 220 6.74

09/15/08 7.11 5.79 28.6 1342 200 7.00

PMW-3 11.44 11/28/07 6.46 498 264 1102 200 7.13
T.D.: 13.4 12.76 12/13/07 6.39 5.05 26.1 1027 180 7.11
(feet btoc) 12/20/07 6.28 5.16 25.0 1140 200 6.85
12/27/07 6.31 5.13 253 1182 200 7.07

01/03/08 6.45 4.99 228 1167 180 7.03

01/09/08 6.43 5.01 23.8 1147 220 6.89

01/17/08 6.55 4.89 23.7 1160 180 7.06

01/24/08 6.49 4.95 23.8 1180 180 6.85

01/30/08 6.56 4.88 24.1 1275 200 6.85

02/08/08 6.78 4.66 24.2 1221 180 7.09

02/14/08 6.55 4.89 23.0 1217 180 7.13

02/19/08 6.32 5.12 © 238 1213 180 7.19

02/27/08 6.38 5.06 234 1228 180 7.14

03/06/08 6.54 4.90 24.1 1233 180 7.12

03/22/08 6.86 4.58 22.7 1181 180 7.13
03/28/08 7.04 4.40 238 1228 200 718

04/03/08 6.77 4.67 244 1159 ° 180 6.87

04/09/08 7.02 -4.42 24.1 1179 160 719

04/17/08 6.32 5.12 240 1254 160 7.12

04/23/08 6.51 493 249 1217 160 7.10

05/01/08 6.60 4.84 24.8 1249 220 6.77

05/08/08 6.81 463 254 1299 180 7.05

05/14/08 7.00 4.44 253 1374 220 7.08

05/22/08 7.35 4.09 26.3 1360 180 6.97

05/28/08 7:59 385 26.5 1347 180 7.10

06/04/08 1.57 3.87 258 1265 200 7.06

06/11/08 7.25 4.19 25.5 . 1280 200 7.08

06/17/08 6.57 487 260 1285 200 6.68

06/26/08 6.31 5.13 258 1125 140 6.96

07/03/08 598 5.46 259 1185 160 7.02

07/07/08 597 5.47 274 1141 160 6.64

08/01/08 n's n's n/s n's n/s n/s

- 08/06/08 6.22 5.22 28.5 1210 160 7.03

08/20/08 392 7.52 274 920 100 6.55

09/12/08 6.31 6.45 28.7 1116 120 6.85

09/15/08 6.98 5.78 28.3 1127 140 7.13
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Well Location| TOC Date Depth to Water Level Temperature Conductivity Chloride pH
Elevation Water Elevation
feet msl (feetb.to.c) (feet msl) Q) /cm (mg/L)
PMW-4 (8.82) 11/28/07 3.98 4.84 26.5 686 80 7.03
T.D.: 13.7 893 12/13/07 3.93 4.89 26.3 1045 160 7.06
(feet btoc) 11.75 12/20/07 3.81 5.01 24.5 994 140 6.99
12127107 3.89 493 252 918 120 712
01/03/08 3.97 4.85 22.6 992 140 7.08
01/09/08 3.97 4.85 24.2 985 160 7.21
01/17/08 4.07 4.75 245 1032 140 7.25
01/24/08 N/M NM ) NM N/M NM NM
01/30/08 N/M NM NM NM N/M N/M
02/08/08 3.54 5.28 243 1210 180 720
02/14/08 3.50 . 532 ‘ 238 1234 180 712
02/19/08 3.82 5.00 239 1102 160 7.10
02/27/08 3.88 4.94 233 1176 180 722
03/06/08 4.07 4.75 24.6 1200 180 7.18
03/22/08 4.34 4.59 ’ 241 1130 180 7.13
03/28/08 4.52 : 441 246 1054 140 7.20
04/03/08 4.26 4.67 25.0 1269 180 6.88
04/09/08 4.59 4.34 247 1175 160 7.15
07/07/08 3.54 5.39 27.0 1277 160 7.08
08/01/08 Not sampled- access blocked.
08/06/08 Not sampled- access blocked.
08/20/08 1.37 7.56 27.1 1205 160 6.97
09/12/08 5.12 6.63 2817 ] 1521 220 6.79
09/15/08 5.94 5.81 284 1557 220 6.46
PMW-5 (i 11/28/07 6.12 4.99 26.4 1001 200 7.05
T.D.: 11.90 9.51 12/13/07 6.08 5.03 ' 262 990 180 702
(feet btoc) 12.83 12/20/07 5.98 5.13 254 1006 180 7.02
12/27/07 6.05 5.06 254 1014 160 711
01/03/08 614 - 4.97 228 993 160 7.09
01/09/08 6.12 4.99 242 1022 180 7.05
01/17/08 6.23 4.88 235 1002 180 7.06
01/24/08 6.18 4.93 235 1024 180 7.16
01/30/08 6.24 4.87 234 1047 160 7.04
02/08/08 6.47 4.64 240 1059 140 7.10
02/14/08 6.23 4.88 228 1113 140 7.02
02/19/08 6.01 ) 5.10 23.5 1091 160 7.06
02/27/08 6.07 5.04 ) 230 1089 160 7.7
03/06/08 6.23 4.88 246 1181 160 7.23
03/22/08 4.95 4.56 23.1 1102 140 6.94
03/28/08 5.12 4.39 243 1028 140 7.23
04/03/08 4.84 4.67 254 1008 140 - 6.85
04/09/08 5.14 437 239 966 120 7.14
04/17/08 4.40 5.11 241 1093 140 714
04/23/08 4.48 5.03 253 ] 1080 140. 7.05
05/01/08 4.68 4.83 247 1055 180 6.97
05/08/08 4.90 4.61 249 1081 140 7.06
05/14/08 5.10 4.41 24.8 1168 140 6.97
05/22/08 5.41 4.10 26.1 1207 160 6.94
05/28/08 5.65 3.86 259 1223 160 6.86
06/04/08 5.64 3.87 252 1158 180 6.84
06/11/08 5.28 423 258 1175 180 7.03
06/17/08 4.64 4.87 25.8 1255 160 6.76
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Well Location| TOC - Date Depth to Water Level Temperature Conductivity Chloride pH
: Elevation Water Elevation '
(feet msl) - 1 (feetbtoc) (feet msl) °C) /cm m
PMW-§ (11.11) 06/26/08 4.40 5.11 26.1 1310 180 6.84
T.D.: 11.90 9.51 07/03/08 4.08 543 26.3 1325 180 6.88
(feet btoc) 12.83 07/07/08 4.06 5.45 27.1 1137 160 6.99
08/01/08 4.46 5.05 28.6 1181 200 6.54
08/06/08 4.29 522 28.7 1195 200 6.75
0820/08 2.17 7.34 270 1191 160 - 1.16
09/12/08 6.38 645 286 1116 140 6.72
09/15/08 7.02 5.81 28.2 1108 140 7.02
PMW-6 (11.17) 11/28/07 6.16 5.01 26.6 1017 260 7.09
T.D.: 12.30 9.44 12/13/07 6.10 5.07 26.1 1012 160 7.07
(feet btoc) 12.85 1220/07 6.00 517 250 985 140 6.80
12/27/07 6.08 5.09 249 1011 160 7.09
01/03/08 6.17 5.00 230 1027 140 6.99
01/09/08 6.14 5.03 236 1046 160 6.94
01/17/08 6.26 491 23.0 1064 180 7.02
01/24/08 6.20 4.97 229 1034 160 6.98
01/30/08 6.26 491 232 1049 160 6.97
02/08/08 6.49 4.68 234 1069 140 7.09
02/14/08 6.24 4.93 22.5 966 120 7.14
02/19/08 6.04 513 229 1033 140 7.08
02/27/08 6.08 5.09 227 1040 120 7.1
03/06/08 6.25 4.92 23.6 1046 120 7.13
03/22/08 4.90 4.54 225 1094 140 6.96
03/28/08 5.06 4.38 238 1082 140 7.03
04/03/08 4.80 4.64 245 978 120 6.91
04/09/08 5.04 4.40 239 1003 120 7.13
04/17/08 4.35 5.09 233 1140 160 713
04/23/08 4.54 4.90 241 1170 160 7.12
05/01/08 4.68 4.76 239 1051 160 6.79
05/08/08 4.83 4.61 246 1150 140 7.01
05/14/08 5.04 4.40 25.0 1292 160 7.00
05/22/08 5.38 4.06 26.1 1255 160 6.88
05/28/08 5.63 3.81 263 1228 140 6.94
06/04/08 5.59 3.85 253 1110 140 6.90
06/11/08 5.27 4.17 _ 251 1050 140 6.83
06/17/08 4.59 . 4.85 25.7 1165 160 6.86
06/26/08 434 5.10 256 960 120 7.02
07/03/08 4.02 542 26.1 770 120 7.04
07/07/08 - 3.99 5.45 272 958 120 - 6.88
08/06/08 4.30 5.14 289 1080 120 6.79
08/20/08 2.01 7.43 | 27.2 T 1034 120 | 694
09/12/08 6.39 6.46 286 1038 100 6.38
09/15/08 7.06 5.79 284 1059 100 7.01
" Note: casing on wells PMW-2, PMW-5 and PMW-6 was cut down prior to 03/22/08 sampling event. Wells were resurveyed on April 3, 2008.
Top of casing data was recalculated back. Values in parenthesis show original TOC values.
Note: casing on all wells were modified and resurveyed prior to 09/12//08 sampling event. New TOC values are in bold letters.
"btoc” denotes "below top of casing”
“feet msl® denotes feet relative to mean sea level
"°C* denotes degrees Celsius
“uS/cm" denotes microSiemens per centimeter
“mg/L" denotes milligrams per Liter
Only wells adjacent to the IW1 drilling pad were sampled after April 9, 2008
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Surficial Aquifer Pad Monitor Wells
Golden Gate WWTF Injection Well System
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Demonstration of Mechanical Integrity
GOLDEN GATE WWTF INJECTION WELL SYSTEM
MW1 FRP (LOWER MONITOR ZONE) HYDROSTATIC PRESSURE TEST

On February 21, 2008 the Contractor performed a pressure test of the FRP tubing in MW1. The
tubing was pressurized to 120.5 pounds per square inch (psi). It should be noted that the
removable plug at the bottom of the “California” packer was still in place. After 60 minutes, the
pressure inside the FRP tubing decreased 3.0 psi, to 117.5 pin (decrease of 2.5%) and testing was
terminated with the FRP tubing successfully passing the test. The pressure from the tubing was
gradually released and the volume of water removed during this procedure was measured. A
volume of 14 gallons of water were collected during pressure release. A pressure test data table
and pressure gauge calibration certificate are attached. The Contractor then re-pressurized the FRP
tubing in order to remove the stainless steel plug from the bottom of the “California” packer. The
plug was successfully removed when pressure inside the tubing reached 185 psi.

IW1 18-INCH O.D. FINAL CASING HYDROSTATIC PRESSURE TEST

On June 26, 2008, the Contractor installed the 18-inch outside diameter (O.D.), seamless-steel final
casing to 2,472 feet below pad level (bpl). Prior to cementing the casing in place, the Contractor
installed an inflatable packer at 2,446 feet bpl and performed a hydrostatic pressure test. The
casing was pressurized to 155 psi. After one hour, the pressure decreased 0.5 psi to 154.5 psi (a
decrease of 0.3%). '

On June 30, 2008, (after cementing the final casing in place) the Contractor installed an inflatable
packer to 2,440 feet bpl and inflated it to 480 psi in preparation to perform the permit required
hydrostatic pressure of the cemented final casing. On July 1, 2008, the final casing was
pressurized to 155.8 psi, and the pressure was monitored for 1 hour. Within the 1-hour period, the
pressure increased by 3.2 psi representing a pressure change of 2.1%. Because the pressure
change was less than 5%, the test was considered successful. The pressure then was released
and 17 gallons of water was removed from the well. Mr. James Harcourt (FDEP South District
Representative) was onsite to witness the test. A pressure test data table and pressure gauge
calibration certificate are attached.

IW1 ANNULAR HYDROSTATIC PRESSURE TEST

On July 4, 2008, the Contractor installed the FRP injection tubing string (11.97-inch inside diameter
[I.D.] and 13.29-inch O.D.) in W1 {o just above the internal packer mandrel attached to the 18-inch
0.D. final casing wall. The Contractor then pumped 12,000 gallons of a 1.1% corrosion inhibitor
solution (Baracor 100) in the annular space. After the corrosion inhibitor was installed, the
Contractor seated the external packer mandrel (attached to the base of the FRP tubing) into the
intemal packer mandrel. A TV survey then was performed in ensure a proper seat.

On August 20, 2008, the Contractor installed a calibrated pressure gauge to monitor the annular
space between the FRP injection tubing and the final casing. The annulus then was pressurized



with potable water. A pressure gauge, with the capacity to measure pressures up to 200 psi,
graduated in increments of 1 psi, was connected for the hydrostatic pressure test. The Contractor
then performed a one-hour hydrostatic-pressure test of the annulus at an initial pressure of 150.0
psi. The test was witnessed by Lech Kwapinski (ARCADIS) and David Rhodes, P.G., (FDEP,
Southwest District office). There was a minimal loss of pressure (0.25 psi) within the first 15
minutes the test, and for the reminder of testing no further deviation occurred. These results
demonstrate that the final casing and injection tubing have internal mechanical integrity. The
hydrostatic pressure-test results and the pressure-gauge calibration certificates are included in
Appendix B. '

HIGH-RESOLUTION TEMPERATURE LOG

Prior to undertaking the RTS logging, the Contractor injected approximately 60,000 gallons of tap
water (more than 4 injection well volumes) into the well to establish a fresh water “bubble” below
injection casing seat. A high-resolution temperature log was performed on August 20, 2008. The
Contractor conducted a temperature log in IW1 from pad level to approximately 2,870 feet bpl. The
survey tool could not pass below 2,870 feet bp! due to a large cavity at this depth. The temperature
inside the injection casing is a function of a combination of factors, including the water témperature
of the formation, and the diameter and wall thickness of the casings.

The température log plot shows a starting temperature of 84.8 degrees Fahrenheit (°F) at pad level,
increasing to approximately 86.0 °F at 22 feet bpl. Between 22 feet and 2,410 feet bp! the v
temperature gradually increased to 97 degrees (increase of 11 degrees). The temperature then
began to decrease from 97 degrees to 95 degrees to a depth of 2,510 feet bpl. For the remainder
of the survey, the temperature remained between 95 and 96 degrees. Based on the temperature
log, there is no-indication that IW1 lacks mechanical integrity. The high-resolution temperature log
is enclosed.

RADIOACTIVE TRACER SURVEY

A RTS was performed to determine whether IW1 had extemal mechanical integrity (including the
integrity of the cement sheath and adjacent formation). The RTS logging tool used for the survey
consisted of three gamma-ray detectors: one near the top (GRT), the middle (GRM) and bottom
(GRB) of the tool. Réadings from the detectors are reported in GAPI units (Note: GAPI units are
standard American Petroleum Institute units; 16.5 GAPI units are equivalent to 1 microgram ra-
eg/ton). The RTS logging-tool ejector port is located between the GRT and the GRM. A tool
diagram is included in the enclosed RTS log plot. A magnetic casing-collar locator (CCL), attached
to the base of the RTS logging too!, indicated that the base of the 18-inch O.D. final casing was
located at a depth of approximately 2,472 feet bpl.

Background Gamma-Ray Log

Following completion of the high-resolution temperature log a gamma-ray log was performed as an
“out-of-position” background log on the upward pass. The background gamma-ray log serves as a
means of comparison for each of the subsequent “out-of-position” log passes. An “out-of-position”
log pass refers to the RTS tool traveling u'p the well at a nearly constant speed of 33 feet per minute



while recording. The background gamma-ray log was conducted from 2,870 feet bpl to'pad level.
During “out-of-position” logging, readings were collected from each of the detectors (GRT, GRM
and GRB).

Monitoring Test #1: Dynamic Monitoring

Starting from the bottom section of the RTS log plot, the various surveys are discussed in the same
sequence as they were performed. Following the background log, the RTS tool ejector port was
loaded with 5.0 millicuries (mCi) of lodine 131. The lodine 131'assay label is included in Appendix
B. For (dynamic) Monitoring Test #1, the Contractor set the ejector of the RTS tool at a depth of
2,467 feet bpl, approximately 5 feet above the base of the injection casing (as recorded by the
CCL), and established a constant injection flow rate of 30 gallons per minute (gpm) using potable
water. The flowmeter calibration certificate is included in Appendix B. During dynamic (‘time-
drive”) monitoring, the RTS tool remained stationary, and “time-drive logging” was shown on the log
plot. The vertical segments of the time-drive log indicate time in 20-second intervals and the
horizontal segments (for each detector) indicate the change in GAP! units. For other RTS survey
logs (background', out-of-position and final gamma-ray logs), the vertical segments of the log plot
indicate a change in depth.

After setting the RTS too! and monitoring for 1 minute, the Contractor ejected a 1.0 mCi slug of
lodine 131 and continued “time-drive monitoring” of gamma-ray levels for 60 minutes after the
release. The time at which the tracer slug was ejected is noted on the log. Each standard division
represents 20 seconds on the time-drive log. The lodine 131 was first detected by the GRM within
approximately 25 seconds after the ejection began (1.0 mCi of lodine 131 takes approximately 7.0
seconds to eject). The maximum reading (2,649 GAPI) at the GRM occurred within 40 seconds
after initial detection. Approximately 5.5 minutes after ejection, the readings at the GRM decreased
to approximately 34 GAPI. Approximately 2.5 minutes after ejection, the tracer was detected in the
GRB and reached a maximum level of 2,026 GAPI after 3 minutes since ejection. After 15 minutes,
the GRM readings decreased to near background levels (less than 20 GAPI). Readings at the GRB
decreased gradually until 24 minutes after ejection and remained stable at low levels (30-40 GAPI) -
for the remainder of (dynamic) Monitoring Test #1. The tracer was not detected in the GRT during
Monitoring Test #1.

Monitoring Test #1: Out-of-Position Log and Log After Flush

After 60 minutes of dynamic logging, th_e Contractor performed an “out-of-position” log (labeled
“LOP Test # 1” on the log plot for Log Out of Position) from the base of the final casing to a depth of
2,270 feet bpl. The Contractor performed the “out-of-position” log at an uphole rate of approximate
30 feet per minute. The injection flow rate during the “out-of-position” 'log remained at
approximately 30 gpm. Except for the elevated reading near the bottom of the injection casing, at
2,458 feet bp!, the recorded readings from the GRT and GRM detectors closely resemble the
recorded readings from the background gamma-ray log. This was most likely caused by tracer
remnant at the ejector lost during RTS tool sudden move during lifting. This “staining” is not present
after the flush with potable water. ’



After conducting the “out-of-position” log, the Contractor flushed IW1 using potable water to flush
any excess lodine 131 off the RTS tool and the inside of the casing. The injection flow rate was
approximately 105 gpm. The Contractor then lowered the RTS tool back to 2,467 feet bpl (original
ejector depth). After approximately 3,100 gallons of water were pumped down the well, the
Contractor returned the flow rate of the potable water to approximately 30 gpm. To monitor for
residual lodine 131 on the RTS tool or casing, the Cbntra_ctor again performed logging up to 2,560
feet bpl (labeled “LAF # 1" on the log plot for Log After Flush). From 2,470 feet to 2,270 feet bpl, the
recorded readings from all three detectors closely resemble the recorded readings from the
background gamma-ray log.

Monitorihg Test #2: Dynamic Monitoring

For Monitoring Test #2, the Contractor again set the RTS tool with the ejector at a depth of 2,467
feet bpl and established an injection flow rate of approximately 30 gpm. The Contractor then
monitored gamma-ray levels for one minute before ejecting a 1.5 mCi slug of lodine 131, and
monitored levels for 60 minutes after release. The lodine 131 was first detected by the GRM within
approximately 45 seconds after the ejection began. A high GRM reading (2649 GAPI units)
occurred 40 seconds after the initial detection. Approximately 30 minutes after ejection the readings
at the GRM decreased to approximately 34 GAPI units, and after 37 minutes decreased to
background levels. Approximately 2.5 minutes after ejection, tracer was detected in the GRB and
reached maximum level of 2,027 GAPI after 3 minutes since detection. Readings at the GRB

~decreased gradually until 37 minutes after ejection and remained stable at low levels (20-30 GAPI
units) for the remainder of (dynamic) Monitor Test #1. As during the previous test, tracer was not
detected in the GRT. '

Monitoring Test #2: Out-of-Position Log

After dynamic logging, the Contractor performed an “out-of-position” log (LOP #2) up to 2,270 feet
bpl at an approximate travel rate of 30 feet per minute. The injection flow rate during the “out-of-
position” log remained at 30 gpm. The readings from the GRT, GRM and GRB closely resemble
the recorded readings from the background gamma-ray log.

Final Gamma-Ray Log

After conducting the “out-of-position” log, IW1 was flushed using potable water to remove any
excess lodine 131 from the RTS tool and the inside of the casing. The injection flow rate was
approximately 105 gpm. The tool was then lowered to 2,870 feet bpl and the remaining 2.5 mCi of
lodine 131 was ejected. The Contractor then performed gamma-ray logging from 2,870 to pad
level.

Between 2,570 feet and 2,520 feet bpl, elevated readings were observed in all three detectors. This
indicates the shallowest major flow zone below the base of casing, and is labeled “Point of Injection”
on the log plot. Above this interval, the readings from all three detectors closely resemble the
recorded readings from the background gamma-ray log. Slightly elevated readings were observed
between 1,810 feet and 1,670 feet bpl in the final gamma-ray log plot compared to the background
plot (an increase of approximately 10 to 12 GAPI). However the signatures between the



) background plot and final plot are nearly identical (minor-“peaks” and “dips” are the same for both

plots). If a compromise of well integrity is present, the elevated readings in the final plot would not
match this closely to the background plot; and therefore these elevated readings do not indicate a
lack of mechanical integrity.

RTS Interpretation

During dynamic monitoring, potable water pumped down the well forced the lodine 131 tracer
material downward where it was detected by the GRM and GRB (located below the ejector). The
GRT can detect the lodine 131 if the lodine 131 moves upward outside the injection casing (due to
spaces between the cement and casing or the cement and formation, or if fractures exist in the
formation near the well).

The primary purpose of the “out-of-position” logs and the final gémma—ray log was to determine the
extent (if any) of upward migration of lodine 131 through the formation or through annuli adjacent to
the well bore or casing. Because the recorded readings of all three detectors from each “out-of-
position” log and the final gamma-ray log resembled the recorded readings of the background
gamma-ray log, and because the GRT did not record any elevated readings after ejection during
either dynamic monitoring tests, we conclude that the cement sheath around the injection casing is
intact and an adequate bond is present between the cement and the formation, as well as between
the casing and the cement.
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WATER METER

6/3/12008

ACCURACY TEST REPORT

" MAKE

SERIAL #

Low
FLOW

INT.FLOW

HIGH
FLOW

2"

99.2

100.5

USG

6205001

100.0.

- MJ

METERS

2 GPM

8 GPM

80 GPM_|

Olo|N[OfO B WIN]|] 3t

USAGE

1687300

101 Regency Parkway
Mansfield, Texas
817-842-8000
(800) 765-6518'
FAX# 817-842-8100
RMAZ# 19323
CUSTOMER: YOUNGQUIST BROS. INC

TEST DATE: 6/3/2008

TESTER: STEVE WHITE

NOTE: o
Accuracy limits according to
AWWA C708-96

*97% - 103% for Low Flows

* 98.5% - 101.5% for Intermediate
and High Flows

* Accuracy limits for meters removed
from service according to M-6 Manual
Table 5-1

*80% - 104.0% for Low Flows

*96% - 102.0% for Intermediate
and High Flows




HYDROSTATIC PRESSURE TEST RESULTS



{2 ARCADIS

HYDROSTATIC PRESSURE-TEST DATA :
FGUA GOLDEN GATE WASTEWATER TREATMENT PLANT
INJECTION WELL SYSTEM
DEEP MONITOR WELL MW1
COLLIER COUNTY, FLORIDA

Hydrostatic pressure test on nominal 6-inch FRP Tubmg (6*/g-inch-size Red Box™ 1750 and 2500
manufactured by Future Pipe Industries) _

Date: February 21, 2008

Project Site: Golden Gate Wastewater Treatment Plant
ARCADIS Proj. No. WF004200.G015

Time (hours) Delta Time (min.) Pressure (psi
13:10 : 0 120.5
13:15 5 120.9
13:20 10 119.7
13:25 15 119.5 .
13:30 20 119.3
13:35 25 119.1
13:40 _ 30 118.9
13:45 35 118.7
13:50 40 118.4
13:55 45 118.2
14:00 50 118.0
14:05 55 117.8
14:10 60 1175

The 0 - 300 pound-per-square-inch, McDaniel-brand pressure gauge (Serial No.06806-2) was calibrated on October 12, 2007.

I, Lech Kwapinski, certify that the above data is true and accurate.

Lech Kwapinski, P. G
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‘Blue Ribbon/ GP: 50

2770 Long Road
. Grand Island, NY '14072-0297-
(716) 773-9300 FAX: (716) 773-5019 Internet: http.llwww.gpso.com

CERTIFICATE OF COMPLIANCE AND CALIBRATION

Customer: \k)JN@QUi ST beor; H éﬂ;& Work Order Number: __ /N /A '-
Equipment Serial Number: 060806 —2- Insulaﬁon Check: N / A

Prnssﬁre Reference ID: ZMOI | Reference Meter ID: N/A

Equipment Pressure Range: O’Sm PS’ » BarometricPrmu'e N/A PSIA

Target Pressure _Step % - Linearity Hysteresis : ;Non-Repﬂlablllly
9] 1O . /L /
60 ' 20% 60 - ; / | | /
120 w1121 /| /
180 “% 1180 / /
240 w1940 - | / /
300 % 200
. FSO —
/

Shunt

Techt-t_i;iax_x'—l_niﬁ;l- 7 Q Date:"lo / Z/ZOOQ

This cemﬂcate will certify that your equipment authorized for calibration on your Purchase Order VER ed, -
tested this date, and is In calibration. The equipment tested is identified as a AAVGE S&E L

This gauge was tested on a Mensor Indicator Model! 1 1800-401 Serial Number 040613; Canbrauqn expires on
Augusl 14, 2008 and is to be accurate to within +-.25%, traceable to NIST standards.

_ The subject gauge performed to within +/-1.5% accuracy.
Blue Ribbon is a GP: 50 Company. ~ Cenificate expires 1 year from date issue.
N:\Aerospace\AeroFinalCalCards\1 AAA_MasterCalCards\Final Calibration Datasheet.doc
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c HYDROSTATIC PRESSURE-TEST DATA e
o FGUA GOLDEN GATE WASTEWATER TREATMENT PLANT :
" Hydrostatic pressire to;s,t;qntnqﬁ‘mialvlj cinéh oiitsiae-‘aiéxi’iéter" injection' casing.
- . S Pm]ect "'Site':{?';.‘ 7. ‘v;"_,_; .,“ Golden Gate Wastewater Treatment Plant R
ARCADIS ProjectNo. ..~ . . . WF004200.G015
Time Qihoul';é[’ o PI‘%STII‘Q‘(E“

" 16:40
16:45 -
"16i51
" 16:56
17:00 -
17:06
72 -
17:16 - . -
L1720 -
- AT:25
- - 17:32 .
736
1740-.’ -

155.8

. 1559

1156.2.
156.8
157.0
157.2
1575
157:9

15871
158.2 -
158.5
158:8
1590 |

The 0 300 pound—per-square-mch 6-inch’ Blue Rlbbon Corp brand pressure gauge (SenaI No. 1 01504—3 )was caIlbrared on
February 22,2008. - ) ) A

i .
o )
- .
S RN & BN
£ '
)
)
“
o

' _ C\Documents and Settings\Golden Gite\Submitted (Final) llm\Weekly Reports\Week 29-Jmﬂ0-luly7\hmm Tést Form Injection Casing doc




Biue‘Ribbon Sales & Services
1940 Howell Branch Rd.

BL UE _ . , ‘ , L Winter Park, FL 32792
Phone: (877) 677-8899
R I B B ON _ Fax: (407) 657-6622

www.blueribboncorp.com

CALIBRATION CERTIFICATE
2/22/08

Youngquist Brothers, Inc
15465 Pine Ridge Rd.
Fort Myers, FL 33908

P.O. 27877
SIN: 101504-3
This certificate will certify that your gauge authorized for calibration on your Purchase Order

27877, tested this date, and is in calibration. The gauge tested is identified as a 6", Blue
Ribbon Corp gauge 0-300 PSI. . -

This gauge was tested on a Mansfi eld & Greeh DeadwelghtTestermodelT-100 Séﬁél
Number 11353, certified by GP:50 Mfg., Calibration expires on December 14, 2008 and i is to .
be accurate to within +/-.25%, traceable to NIST standards. S
The subject gauge perforrhed to within +/-1.5% accuracy.

Sincerely,

\/\/\.

Judn Nova




f2 ARCADIS

HYDROSTATIC PRESSURE-TEST DATA
FGUA GOLDEN GATE WASTEWATER TREATMENT PLANT
INJECTION WELL SYSTEM
INJECTION WELL IW1
COLLIER COUNTY, FLORIDA

Annular Pressure Test

Date: August 20, 2008
Project Site: Golden Gate Wastewater Treatment Plant

ARCADIS Project No. : WF004200.G015

Time (hours) Delta Time (min.) Pressure (psi
16:22 ' 0 150.0
16:27 5 150.0
16:33 : 11 ‘ 149.9
16:37 .15 149.8
16:42 : 20 149.75
16:47 25 149.75
16:52 : 30 149.75
16:57 : 35 149.75
17:02 ' 40 149.75
17:07 - 45 149.75
17:12 ‘ 50 . 149.75
17:17 55 149.75
17:22 60 149.75

The 0 - 200 pound-per-square-inch, 6-inch Kimball Electronic Laboratory, Inc. brand pressure gauge (Serial No.KEL-127528 )
was calibrated on July 9,2008: '

G:\AProjects\WR\WF PROJECTS\WF004200.G015 - Golden Gate Injection Well\Regulatory Documents\Injection Test Request\Appendices\Annular Pressure Test.doc



' Certificate of Calibration m ' '
Kimball Electromc Laboratory, Inc. | |
Precision Measurcment Equipment Specialists

Mg SRR FOriRnlRYOUAt0TEEde Ayl

KIMBALL ELECTRONIC LABORATORY, INC YOUNGQUIST BROTHERS, INC.
8081 W 21 LANE 15465 PINE RIDGE ROAD

HIALEAH, FL. 33016

Purchase Order # 028849
ca"brauon Pe"ormed By”c.;!nr -:,.?5‘ b (H‘( _: Nh

, LRI FIE
HNEREE Al g

Equipment laformationss KELITD: “KEL-127528 %% FT MYERS FL 33908
Description. PRESSURE GAUGE _ .
Manufacturer: MCDANIEL Cal Date: 09-Jul-08
Model Number: 200 PSI Cal. Due Date: 09-Oct-08
Part Number: N/A n Cal Interval: 3 MONTHS
Range: 0-200 PSI v Received: [N TOLERANCE
. ] Calibration Result: PASS )
Serial Number:  040605-2 Environmental Conditions: 72 DEGF / 50 % RH
Customer1.D.: N/A -~ .. Performed By: ELIU
Cust. Barcode: N/A ‘ LAGO

" Cust. Location: N/A )
Specifications: +/-0.25% F.S.

This is to cerlify that the above listed instrument meets or exceeds all specifications as stated in the referenced procedure at the poinis tested (unless otherwise noted). it has
been calibrated using measurement standards traceable to the National Institute of Standards and Technology (NIST), or to NIST accepted intrinsic standards of measurement, or
derived by the ratio type of seli-calibration techniques. This calibration is in accordance with Kimball Electonic Laboratory, Inc Quality Assurance Manual. KELP's Quality system is
A2t A-Accredited to ISONEC-17025 and compliant with MIL-STD-45662A and ANSINC?L 2540-1-1994. TURS when applicable are greater than or equal to 4:1; wlm,expanded
uncertainty used to calculate the Test Uncertainty Ratio, with a coverage factor of K=2 af a cthnfidence teve! of approximately 95%, uniess otherwise noted.

Any number of lactors may cause the calibration item to drin out of calibration before the vecoqtmended interval has expired.
Callbraton REFEKSS TR 18 ap s -
" THIS UNIT WAS FOUND TO BE IN‘TOLERANCE AT THE TIME OF CALIBRATION.
PERFORMED ROUTINE CALIBRATION/CERTIFICATION

Procedure: SYN54

Company l D Descriptlon . Last Cal. - Cal. Due Date
« KIMOO1 391 EATON UPS 3000BAA PRESSURE INDICATOR 20-Nov-07 30-Nov-09

R O AR PRSP P f T AN G - & 0 &
- : - )
Certified by: Approved By:
ELIU JAVIER
LAGO 09-Jul-08 6:44:11 PM BALCEIRO 10-Jul-08 4:54:17 PM

This report may not be reproduced. except in full, unless permission for the publication of an approved abstract is obtained in writing from KELI Labs., Inc.

Kimball Electronic Laboratory, Inc. - 8081 W. 21st Lane - Hialeah, FL. 33016
M Tel: 305-822-5792 - Toll Free: 800-393-1094 - Fax: 305-362-3125 - Web: www.kelilabs.com EE_-M
Tirwi: Date of Issue:-: 10-Jul-08 +iPageAiof 1.1 SRy
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8081 W. 21 LANE-
HIALEAH, FL. 33016
PH # 305-822-5792
FAX #305-362-3125

CONTROL # : KEL-127528

'CUSTOMER : YOU410

CALIBRATION DATA FORM
MFR: MCDANIEL DESCRIPTION : | PRESSURE GAUGE
MODEL # : 200 PSI 25% TECHNICIAN: | 098
SERIAL # : 040605-2 CALDATE: 09-JUL-2008
CUST ID #: N/A DUE DATE : 09-JUL-2009

* [F NO “AS LEFT” READING IS SHOWN ON THIS CHART, IT MEANS THE UNIT WAS IN TOLERANCE AND THERE
WERE NO ADJUSTMENTS MADE TO IT. '

a

Yo N .
RANGE NOMINAL AS FOUND ASLEFT* | LOWLIMIT | HIGH LIMIT
0 — 200 PSI
' 0 *~-. 40.0 39.5 40.5
80 80.0 79.5 80.5
~, =
120 1202 11935 120.5
L . { -
160 1602 ‘ « 159.5- 160.5
0 “A
200 200.2 199.5 * 200.5
. ' AR ..
‘¢

Page 1 of 1

- FORM 200PSI-.25%



ARCADIS

Appendix F

Injection Test Data



AR

12 hr Injection Test
FGUA Golden Gate WWTF Injection Well System
Golden Gate, Florida

Date: 09/15/08

Static IW1 Well Head Pressure (PSI): 245 Totalizer Reading (start): 22,751,000

‘Static Upper Zone Pressure (PSI): 4.7 Totalizer Reading (finish): 25,277,800

Static Lower Zone Pressure (PSI):. n/a Average pumping rate (gpm). 3,495
Time Elapsed - Flow Rate | IW1 Woell-Head | Upper Zone Lower Zone Totalizer Temp. Static

Time Pressure Pressure Pressure* Annular PS!: Comments
(minutes) (GPM) (PSI) {PSI) (PSI) (gallons) (F)
7:23 0 4,900 66.0 n/a n/a 22,751,000 68.8 45.0 Start injection test
7:31 8 4,300 55.0 4.8 n/a n/a ) 46.0 Lowering rate
7:36 13 3,850 51.0 n/a n/a n/a n/a 44.7 Lowering rate
7:43 - 20 3,800 51.0 4.9 n/a n/a’ n/a Lowering rate
7:49 26 3,470 46.5 5.0 n/a n/a 80.0 40.5 Rate stabilized
7:55 32 3,480 46.5 5.0 n/a n/a 80.0 39.3
8:12 49 3,510 46.5 5.2 n/a 22,933,000 80.0 n/a
8:32 69 3,490 45.8 5.5 n/a 23,003,000 81.0 343
8:52 89 3,480 45.8 5.6 n/a 23,072,000 . 81.0 320
9:32 120 3,490 45.8 5.5 n/a n/a 81.0 29.5
10:07 165 3,490 458 54 n/a - 23,334,000 82.0 26.8
10:43 200 3,500 45.6 53 n/a 23,460,000 82.0 .28.0
11:23 240 3,500 45.8 5.3 n/a 23,600,000 82.0 24.8
11:54 21 3,490 45.6 53 n/a 23,708,000 82.5 248
12:23 300 3,490 45.6 53 _ nfa 23,809,500 82.5 24.6
12:53 330 3,500 45.6 53 n/a 23,914,600 83.0 24.5
13:23 360 3,490 . 455 53 n/a - 24,018,700 83.0 243
13:53 390 - 3,490 45.5 53 n/a 241,232,000 83.0 25.5
- 14:27 424 3,490 45.6 53 n/a 24,241,400 84.0 26.0
14:54 451 3,500 45.6 5.2 na 24,332,800 85.0 27.3
15:23. 480 3,490 458 52 n/a 24,436,100 85.0 28.0
15:54 511 3,480 . 459 52 n/a 24,543,800 75.0 28.2
G:\AProjects\WR\WF PROJECTS\WF004200.G015 - Golden Gate Injection Wel\Submitted (Final) Reports\FINAL CONSTRUCTION & TESTING REPORT\Appendices\Appendix Finjection Test S y.xls




Static IW1 Well Head Pressure (PSl): 245 Totalizer Reading (start): 22,751,000
Static Upper Zone Pressure (PSl): 47 Totalizer Reading (finish): 25,277,800
Static Lower Zone Pressure (PSI): n/a Average pumping rate (gpm). 3,495
Time Elapsed Flow Rate | IW1 Well-Head | Upper Zone Lower Zone Totallzer Temp. Static
‘ Time Pressure Pressure Pressure* - | Annular PSI: Comments
- (minutes) (GPM) (PSI) (PSI) (PSI) (gatlons) (F)
- 16:23 540 3,490 46.0 5.2 n/a- 24,644,400 79.0 28.5
16:53 570 3,490 45.9 5.2 n/a 24,748,900 79.0 334
17:23 600 3,480 45.8 5.2 n/a 24,854,500 '80.0 38.7
17:53 630 3,480 458 5.1 n/a 24,956,200 80.0 38.7
18:23 660 3,480 . 45.8 5.1 n/a 25,060,000 80.0 38.7
18:53 690 3,470 - 459 5.0, n/a 25,163,500 83.0 38.0
19:18 715 3,470 46.0 4.9 n/a 25,250,200 83.0 38.0
19:25 722 n/a n/a n/a n/a n/a 800 na
19:26 723 n/a n/a n/a n/a 25,277,900 78.0 n/a Pump-off, end of test
Recovery . .-
19:28 2 0 26.5 4.8 n/a n/a 82.0 34
19:32 6 0 26.3 4.8 n/a n/a 82.0 34
19:40 14 0 26.3 48 n/a n/a 82.0 34 . End of field data
Upper Monitor Zone Transducers and pressure gauge were set approximately 3.2 feet above pad level.
Lower Monitor Zone Transducers were set approximately 10 feet below pad level.
1W Transducers and pressure gauge were set approximately 6.1 feet above pad level.
* Water level was below ground surface. No gauge was installed on the LMZ wellhead
G:\AProjects\WR\WF PROJECTS\WF004200.GO015 - Golden Gate Injection Wet\Submitted (Final) Reports\FINAL CONSTRUCTION & TESTING REPORT\Appendices\Appendix Fllnjecti Te;t y.xls



Golden Gate Injection Well System
Injection Test

UMZ & LMZ Pressure (psi)

50 ’ I I I
* *IW1 Pressure ®UMZ Pressure 4 LMZ Pressure
45 pohmaa
- . ———
Pumping
Interval
40 4
.
*
35
30 * -
@ 3
2 ;
2
D25 °
[} .
g ;
o <
b &
20
z .
.
15 %
L4
*
[
*
10 (Y =
-
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*
.
$
0
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Time

g:aproject\reesemacon\pf001152.0004\0p. Testing Request\injection Test\Combined Data.xIsx\24-12-24 Chart




Golden Gate Injection Well System
Injection Test

50 I 4,000
Bgae - ® IW1 Pressure 3.950
—a— |W1 Flow Rate
49 3,900
49 3,850
. -
48 Pumping 3,800
Interval
48 3,750
*
47 3,700
47 3,650
46 3,600
g 46 3,550
*
2 45 3,500
-
@
o 45 3,450
b= .
o
44 3,400
44 3,350
43 3,300
43 3,250
42 3,200
42 3,150
41 3,100
41 3,050
-
40 3,000
9/15 (4:00) 9/15 (6:10) 9/15 (8:20) 9/15 (10:30) 9/15 (12:40) 9/15 (14:50) 9/15 (17:01) 9/15 (19:11) 9/15 (21:21)

Time

g:aproject\reesemacon\pf001152.0004\0p. Testing Request\injection Test\Combined Data.xisx\3-12-3 Chart
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Golden Gate Injection Well System
Injection Test

6.0 30.35
59 Pumping Interval
5.8 F 3030
547
Lower Monitor + 30.25
5.6 Zone
5.5 T i P i
\-/ \/ / \\_/ \ / :—h 30.20
5.4 S ———
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Upper Monitor
5.1 . + 30.10:
5.0

Pressure (psi)

Barometric Pressure (inches Hg)
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- ARCADIS

Electronic Files of: -
Pad(efTestRawDataand
Analytical Reports

“MW1 Monitor Zones and IW1
InpdioaneWQAnalyhcalRepoﬂs

-Inhction Tea Source WQ Analytical

-Injection Test Raw Data -
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