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Construction and 

ARCADIS 
Testing Summary Report 

Class I Injection Well System, 
Golden Gate WWTF 

Summary 

This document provides the construction and testing results of the Class I injection well 
(IW1) and associated Floridan-aquifer, dual-zone deep monitor well (MW1) 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 I) 
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). 

MW1 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 
(0.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 (I.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 
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Summary 

This document provides the construction and testing resuits of the Class I injection well 
(IWl) and associated Floridan-aquifer, dual-zone deep monitor well (MW1) 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 I) 
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). 

MW1 was constructed to monitor for potential upward migration of fluids injected into 
IWl. 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 (I.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 constnjction 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 
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• The base of thaloWermost USDW is located at a depth of approximately 1,110 • 
feet b01. . 

•  VariouSOegrees of cOnfinement are present between 1,545 feet and•2,470 ,•  
feetbpl. The primaryconfining units above, the injection zone (that provide the 
greatest degree, of confinement) occur betWeen 1,590 feet and 2,290 feet bpi. 

Construction and 
Teiting Summary Report 

ARCADIS 
Class I Injection Well System, '  
Golden Gate Ww-1F 

both Nyi and MW1 were completed in September 2008. A summary of the 
construction and testing activities is presented as Table 1. 

Findings 

The results of the Construction andleating-of.MW1 and !Wiled to the following 
conclusions: 

Results from core samples taken from the primary ccinfining units indicate 
median horizontal and vertical hydraulic conductivities of approxiMately 
6.6X10, and 1.7X10 centimeters, per second (cm/sec), respectively. 
HydraUlio condUctiviliea•determined from seven packer tests located within the 
confining units indicate slightly higher permeability's with, a median horizontal • 
Conductivity of 7.95X1e ciniseo However non-equilibriUM data were  
obtained from the packer tests, and the large volume-of test water within the 
packer test assembly means reliable analysis.is difficult. Hydraulic 
conductivities:are therefore likely to be one order-Of magnitude less; i.e. 
comparable to the core results. 

• The speOific injectivity of the injection zone 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 (gpd/pai), with an approximate transMissivity.eatimated to beatleatt 
1,900 feet aquated per day (fe/d) • 

•  The injeCtion zone is sUfficiently,transmissive to accept combined efflUent at 
the anticipated buildout voiUme of ,5 mgd. 

Data Collection Methods and Results 

During well construction, data were collected and interpreted.to determinethe geologic 
and hydrogeologic charaCteriatiCs of the strata intercepted by the borehole: These 
data were used to deterMine the Optimal Subsurface design of M):11) 1 and IVV1.,potiv 
also were collected to ensure both wells were•being constructed; accordance with the 

••technipaispecifications and thatregulatoryrequirements'were met Data-collection 
methods and results are desCribed below. Daily construction and testing activities 
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both IVyi and MW1 were completed in Septiembei- 2008. A surhmary of the 
construction and testing activities is presented as table 1. 

Findings 

The results of the cb1iSructi6n &n(i|"tesW 
conclusions: 

• The base of the lowermost USDW is located at a depth of approximately 1,110 
. •, • feet bpl. ; . • 

• . Variouis'ciegrees of confinement are present Ijetween 1,545 feet and 2,470 
feet bpl. The prirhaiy Confining units above the injection zone (that provide the 
greatest degree, o^corifirte^^ 

• Results froni core samples taken from the primary confining units iridicate 
median horizontal and vertical hydraulic cbnductivities of approxihiately 
6.6x10"®, and 1.7x10^ centimieters per second (cm/sec), respectively. 
Hydraulic cbndtictiyities determineid fronri seVeri packer tests located within the 
confin,ing unite indicate slightiy high 
OTriductivity of 7.95x10"^ cm/^ 
obtained from the packer tests, and the large volume of test water within the 
packer test a^sernbly means reliable analysis is difficult. HydraLilic 
conductivities: are therefore likely to be one order-of magnitude less, i.e. 
comparable to the core results. 

• The specific injectivity of the injection zone penetriated by the open hole (from 
2,470 feet to 3,010 feet bpl) is 263 gallons per day per pounds per square inch 
pressure (gpd/psi), wjth an.apprbximate transmissivity estimated to be at-least 

" f j9d6 feet squaired p e r d ^ 

• The injection zone is sufficiently transmissive to accejjt cbmbinied effluent at 
the anticipated buildout volume of 5 mgd. 

Data Collection Methbds and Resuits 

During well construction, data were collected and interpreted to determine the geologic 
and hydrogeologic characteristics of the strata intercepted ̂ b^ These 
data were used to detbrniine the optimal subsurface design of MWI and IWl .. Data' 
also were coliected to ensure both vyells were beirig cbristructed in accbrdahce with the 
technical specifications ahd.that regulatory requiremente'were met. bataKJOllection 
methods and results are described bblbw. Daily construction and testing activities 
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ARCADIS 

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 pilot holes provided information that assisted with the final 
design of the wells. Methods used to collect data during pilot-hole construction and 
testing and the results 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) geologist in a lithologic 

summary. Included with the lithologic descriptions are drilling 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 lithologic 
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" wapenetrated (based on drilling 
conditions). Each sample was field analyzed for chloride, 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- 
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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 consti\iction 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 pilot holes provided information that assisted with the final 
design of the wells. Methods used to collect data during pilot-hole construction and 
testing and the results obtained are described below. 

Lithology and Penetration Rate 

During pilot-hole drilling for both MWI and IW1, cuttings^ere collected at 10-foot 
depth intervals and described by an onsite (ARCADIS) geologist in a lithologic 
summary. Included with the lithologic descriptions are drilling 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 Electi"ic Rig. More conventional geolographs were obtained from the 
pilot hole during drjlling of MW-1. The penetration rate charts provide the rate of 
penetration through the formation during the duration of drilling. The lithologic 
summaries (Geologic Log) for MWI 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 IWl at 735 feet bpl. Sampling was performed at each drill rod 
connection for both MWI (40-foot intervals) and IW1 (45-foot intervals). The 
lowermost sampling depth was performed in IWl 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 ch^loride, 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-
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fluid storage tanks. This generally results in muted changes in pilot-hole water quality: 
with depth. The reverse-air discharge water-quality summary for MW1 andIVV1 is 
presented as Table 2: Associated chloride.and'conductivity plots'fOr both MW1-and 
IVV1 are presented as Table 2A. 

In gerieril,:the rekulti from MVV1-  and1W1 show an increasing salinity trend betWeeff 
578.feet and,1,635 feet bpl- as Measured by conduCtivity. Between 1,635feet and: 
1,680•feet bpl, ekharpinCrease in salinity occurred (as seen in IW1), 4ndsalinity 
remirired,rel4Vely-high:t9 1,800 feet b01. Below 1,800 feet bpl ealinitydecreaeed•and 
then rem*ined,epiathiely lOWer''t9;4Poi-Oxirriately 2,208 feet bpl. It shOUIdibe,n0ted.that 

.fogr rock: Cores were c011ectedin IW1 between 1,659 feetand 2,140feet bpl. During]  
the coring procese, fresh Water 'WO mined with cly=baseddrilffng-fli:iid additives•and 
pumped into the well tosuppress thearteeiah head to below paiAleyet. Bel9w 4149 
feettO 2,568 feet bpl, an increasing salinity trend is observe& Salinity remained 
relatiVely stable between 2,568•ipet and 2,748 feet bpl. • 

• • 

Geoppysical Logging 

Geophyeicallogging wai,perfornied.in the.pilot-hole intervals of both MW1 and IW1 - 
wells to Correlate drill Cuttings and core samples collected during drilling, to correlate 
vertical offsets between?lyV71 and MW-1, and to obtain other specific geolOgic and 
hydrogeologic data pertaining to the subsurface forMatione. These data were used to 
assist in the selection of the optimum casing setting, depths, determine paCker4esting 
intervals and identify transmissive and confining intervals. Reamed-hole caliper`logs 
were performed prior to casing installation to confirm appropriate casing setting depths 
and provide data for use in ,caltulating theoretical casing-cementing volumes. 

Sipirniaries of the ', geophysical. logs Oefformettin and IVVW1aee provided as, 
Tablel and Tabla4, respectively: COpiee of the geophysical are included in 
Volume II.of thie'rePort.: Detailed interpretations of the geophysical logs'previouely 
were provided in the ,documents listed beloW. Electronic copies of these also are 
included in Appendbc G of this report. 
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fluid storage tanks. This generally results in muted changes in pilot-hole water quality^ 
with depth. The reverse-air dischjarge water-quality surrima^ is 
presented as Table 2: Associated chloride and conductivity plots fbr both MVyi and 
IWl are presented as table 2A. ^ 

In general,'the resulte from MWi .and IVV salinity trehd betwbbn"' 
578;feet and' i ,635 feet bpl as measured :by cbnductivity. Between 1,635 f ^ t ahd^ 
i,'680 feet bpl, a,sharp-increase in salinity occun-ed (as seen in IWl). and salinity 
remained relatî ^^ feet bbL Belbw 1,800 feet bpl salinity decreaised and 
thbn reimainlsd ryatiWly low^̂  2,208 feet'bpl. It shbuldibe hbted th^^ 

.four rock cores vyere cbllected'ih IWl tetweenli65p feet and 2,149 feet bpl. buring' 
the coring process, fresh water was riiixed with day-based 'drilling-flujd additives ' 
pumped into the Weli tb suppress the'artesiari head to below pad^|eye|. Below 2"', 14^ 
feet to 2,568 feet bpl, an increasing saNnity fa'end is observed- Salinity remiaihed 
relativdy stable between 2,568 fTOt and 2,748 feet bp 

Geophysical Logging . . . 

Geophysical, logging was pertomied in the pilot-hole intervals of both M W 1 and IW1 
weiis to correlate drill cuttings and core samples collected during dhllihg, to correlate 
vertical offsete betweenilW-Tl and MW-1, and to obtain other specific geologic and 
hydrogeologic data piertainirig to the sutjsurface formations, these data were used to 
assist in the selection of the optimum casing setting depths, determine packer-testing 
intervals and identify transmissive and confining intervals. Reamed-hole caliper logs 
were performed prior to casing installation to confirm appropriate casing setting depths 
and provide data for use in calculating theoretical casing-cementing volumes. 

Summaries of the geophysical logs performed in MW1 arid IWVVl are provided as 
Table 3 and Table 4, reispectiyely. Copies of the geophysical'logs are included in ; 
Volunrie 11 of this report. : Detailed interpretations pf the geophysical logs previbuisly 
were provided in the documents listed below. Electroriic copies.of thesiB logs .also are 
included in Appendix G of this report. 
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Document Title Date 
Submitted 

Well & Depth Intervals 
Logged 

Dual Zone Monitor Well (MW1) Monitor 
Zones Recommendation 01/31/08 MW1: 490— 1,618 feet bpl 

28-inch Diameter, Intermediate Casing 
Seat Recommendation 04/14/08 IW1: 940 —1,635 feet bpl 

Request for Approval Final-Casing Setting 
Depth of Proposed Injection Well IW1 06/30/08 IW1: 1,635 — 3,006 feet bpl 

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

Core Collection 
).-/I 

Four rock cores were collected between 1,650 feet and 1feet 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 MW1, and seven packer tests were conducted between 1,554 feet and 2,285 
feet bpl 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 
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Document Title Date 
Submitted 

Well & Depth Intervals 
Logged 

Dual Zone Monitor Well (MWI) Monitor 
Zones Recommendation 01/31/08 MWI : 490-1,618 feet bpl 

28-inch Diameter, Intermediate Casing 
Seat Recommendation 04/14/08 IWl : 940-1,635 feet bpl 

Request for Approval Final-Casing Setting 
Depth of Proposed Injection Well IWl 06/30/08 IWl : 1,635- 3,006 feet bpl 

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

Core Collection 

Four rock cores were collected between 1,650 feet and I jB^ 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 MW1, and seven packer tests were conducted between 1,554 feet and 2,285 
feet bpl in the pilot hole of IWl. 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 MWI where only a single packer was installed to 
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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-level 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 injection zone. Final water 
samples were analyzed in a state certified lab 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 with the technical 
specifications and FAC regulatory requirements. 

The well construction details, 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 
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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 concenti'ations). 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-level drawdown (pumping portion data) and recovery data were used to 
estimate the horizontal hydraulic conductivity and ti^ansmissivity of each test interval. 
The horizontal hydraulic conductivity and transmissivity estimates assisted in 
establishing the boundaries of the confining unit and injection zone. Final water 
samples were analyzed in a state certified lab 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. 
Elecfa'onic 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 with the technical 
specifications and FAC regulatory requirements. 

The well construction details, including the type, diameter, and setting depth of each 
casing (or tubing) string for MWI and IWl are presented as Figure 3 and Figure 4, 
respectively. The casing mill certificates for MWI and IW1, with FRP tubing-product 
product sheets for both MWI and IW1 are included in Appendix D. The data-collection 
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Methods used.during the construction and testing of both wells, and the results 
Obtained are described below- 

• " . 

Suficial Aquifer Pad Monitor Wells 

Si* SUrficial'Aquifei pad monitor Wells were installed near each of the.four corners of 
`the reinforded-steel drilling,pade of Myyi to monitor for spillage, to: 
grOUndWater'during'ConetruCtion.' Each of the wellS was:constructed tO a depth of - 
apprOdMately 15,feet below land,Surface with 5 feet of Nnch;diarneter, Schedule 40 
*Polyvinyl chloride (PVC) casing attadhed to 10 feet of 4-indh diameter, 0.020-410 slot, • 
ihreaded PVC soreen. ,Following inetallation,of the;Monitor weps, samples were 
colledted from' each well'and.enalyzedilotabli$h background Water quality prior to 
beginning-donstructiOn of MW1 and continued.dUring construction of MW1 and IW1. 
The resultsofAhe monitor-well water sampling were includediri each Weekly 
COnstrUCtion Progress Report (Reports 1 through 40). Ad sUrnrriary of the pad:monitor 
well water quality data including plots of condUctivity and chloride concentrations are 
included in Appendix E. Concentrations remained stable throughout thp duratipn of 
constrUctionindicating that no significant spills occurred-, The Or*dxoPptiOn is noted in 
pad monitor well PMW1 on Aug4t 1;2008. Approximately 50-1'00 gallons of formation 
Water from the MW1 lower monitor zone leaked outside of the containment: As 
discussed in.Weekly Report 33, PMW1 was developed until water-quality parameters - 
were restored back to near backgroUnd levels. 

Inclination Surveys • 

Inclination surveys were performed by the Contractor on MW1 and. IW1 at 90-foot 
intervals duting,pilot-hole drilling and 'reaming operations. Inclination surveys were 
performed to ensure that all casing could be set to the'reqUired depths with eUfficient 
annular spade for proper cementing:  The maxiMUrn alloWeble inclination from vertical 
at any portion of a hole was 1.0 degree. The maximum allowable:  difference between 
any•two successive survey points was 0.5 degree: 

During construction of MW1 and (WI, all inclination surveys met the above criteria. 
The maximum deviation (0.8 degree) was obserVed in IW1. maXimum,clifference 
between any two successive survey points (0;40 degre4also 
Summaries of inclination survey results for ROIW1 and ROMWt are Presented in 
Tables 8 and 9, respectively. . - 
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methods used during the construction and testing of both wells, and the results 
obtained are described below. 

Surficial Aquifer Pad Monitor Wells 

Construction arid 
Testing Sumniary Repbrt 

Class I Injection Well Systeiti, 
Golden Gate WWTF 

Six Surficial Aquifer pad mbhitpr wells were installed neiar each of the fbur corriere'of ̂  
the reiriforced-steel drilling pads of MWI and/IWI to mpnitpr for spillage to; : 
grpundwatei^'during'construction.; Each of the wells was,cbristructed to a depth of 
approximately 1 S feet below land surface vyith 5 feet of 2-inchi diameter, Schedule 40 
pblyviriyl chloride (PyC) casing :attached to 10 feet of 2-inch dialiheter, 0.62p-inch slot, 
threaded PyC screen. Following inste samples.vyere 
collected from each well and 'ahal^ed tb.^establish background water quality pribi' to 
beginning consti'uctibn of MWI and continued during .construe MWI arid IWl. 
The results of .the monitor-wellwater sampling were included in each Weekly 
Constniction Progress Riepprt (Reporte 1 through 40). A^sumniary of the pad.rnonitor 
.well vyater quality data including plots of conductivity and chloride conbentratioris are 
included in Appendik E! Concentrations renriained stable throucjhbut the duration of 
construction indicating that no .significant spills occurredthe one exception i in 
pad ,mpnitbr well F'MWI on August 1, 2008. Approximately 5Q-100 gallonis of formation 
water from the MWI lower nioriitpr zone leaked outside of the eohtainment; As 
discussed in Weekly Report 33, PMW1 was developed until water-quality parameters 
were restored back to near background levels. 

Inclination Sun/eys 

Inclination surveys:were perfomied by the Conti-actor on MWI and IWl at 90-fopt 
intervals during pilpt-hple drilling and reaming operatibris. Inclination surveys were 

. performed to ensure that all casing could be set to the'required depths with sufficient 
annular space for proper cementing. The maximum aflow^ble inclination from vertical 
at any portion of a hole was 1.0 degree. Thb maximurn allbwabje.differencis between 
any two successive survey points was 0.5 degree: 

., . .. . V - . " • .. • •" .'• '• • 

During construction of MWI and IWl, all iricliriation surveys met the above criteria. 
The maximum deviation (0.8 degree) was observed in IW1. ,The maximum^difference 
betweeri any tvvo successive survey points (0.^0 degree) also was obsen/eĉ ^ 
Sumnriaries of inclination suryey results for R0IW1 and ROMWi are presented in • 
Tables^ 8 and 9, respectively . 
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Hydrostatic Pressure Tests 

The Contractor perfornied hydrostatic- pressure tests on the MVV1 lower monitor-zone 
FRP lUbing, IW1 final casing (18-inch 6.D.) and IW1 FRP injection tubing (12-inch 
I.D.): Pressure,teStS were performetho demonstrate mechanical integrity: 

The hydrostatic Pressure testfOr,the lOwer monitor-zone tubing of:MW1 was perfOrrned 
using a:Permanently-set inflatable paCker ("California" packer) attached to the baSe of 
the tObing string. The Californiapacker included a, plug at:the base was still , 
intact after the tubing string ai''.Cel,pented in Place. This alloWed the Contractor to -• 
suCcesSfUlly.pressuriie the inside ofthatubing. 
• 
The hydrottatic pressure-test for the fin0 casing of IW1 was performed.by installing:a 

• 
removable inflatable packer inside and near the base of the'casing after it was 
cemented in place. The inflataPle:PaCker was then inflated which allowed the 
Contractor to Successfully pres-surize the inside of the final casing. 

The hydrostatic pressure test for the injection tubing (and the "YBI" positive seal 
paCker) was performed by presSurizing the anhuliis between:the injection tubing and 
the final casing: The exterior packer Mandrel, attached to thebase of the, FRP 
injection casing, was set inside the interior packer mandrel, whichls attached to the 
inside and near the base of the final casing, creating a positive seal. This allowed the 
Contractor to successfully pressure test the injection tubing, packer seal and the final 
casing. 

Each pressure test was considered successful if the pressure did not change more 
than 5% from its original pressure. After the completion Offeach test, the_pressure was 
relieved and the yolUme of water` discharged was -measured: 

The pressure.changes during eachpressure test for IW1 and .MW1 (three tests in total) 
were within the 5% allowable iimit • The hydrostatic pressUre-test results for the MW1 
IoWer monitor-zone tubing, the IW1 injection casing and` 1W1 injection tubing (and the 
associated pressure-gauge calibration certificates) are included inAppendix E. 

Further discussion of the hydrostatic pressure tests is, inclUded in the Technical 
Memorandum included.in Appendix g..This Technical Memorandum also.was 
included in the InjeCtiOn Test Request,  letter dated August 28;20_08. 

• . 
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Hydrostatic Pressure Tests 

The Conti;actor perforiTied hydrostatic" pressure tests ori the MWI Ipwer nfioriitor-zone 
FRP tubing, IW1 final casing (18-inch O'.D.j and IWl. FF?P injection tubing (12-jnch 
I.D )- Pressure tests were performedib dembnstr^^ 

The hydrostatic pressure test fof the Ibvyer moriitorTZOrie tUbing pf MyVI was pjerformed 
using a :periTianentiy-set inflatable packer ("California" packer) attached to the base of 
the tubing string. The Galiforriia packer included a, plug aiXhe base which was still, 
intact after the tubing strjng was^cernerited in place. This allowed the Contractor to 
successfully ipressurize the inside ô^̂^̂^̂  

The hydrostatic pressure test for the finaj casing of IWl was performed by installing a 
removable inflatable packer inside and rieai' the base of the casing after it was 
cemented in place. The inflatable, jiacker was then inflated which allowed the 
Contractor to successfully pressurize the inside of the flnal casing. 

The hydrostatic pressure test for the injection tubing (and the "YBI" positive, seal 
packer) was performed by pressurizing,the annuliis betweeh the injection tubing and 
the final casing; The exterior packer inandrel, attached to the base of the-FRP 
injection casing, was set inside the interior packer mandrel, which is attached to the 
inside and near the base of the final casing, creating a positive seal. This allowed the 
Conti'actor to successfully pressure test the injection tubing, packer seal arid the final 
casing. 

Each, pressure test yyas considered successful if the pressure did pot change more 
than5%fi-oni its original pressure. After the completion of''each test, the pressure was 
relieved and Uie volume of iyater dischiarged was m̂ ê  

The pressure,bhanges during each pressure test for IW1 and MVyi (three tests ip total) 
wei"e within the 5% allowatile limit: The hydrostatic pressUre-test results for the MWI 
lower monitor-zonb tubing, the IWl injection casing andiWI injection tubing (and the 
associated pressure-gauge calibration certificates) are included in Appendix E. 
Further discussion of the hydrostatic pressure tests is included in the Technical 
Memorandum iriduded.in Appendix E. This Technical MerriOraiidum also was 
included in this liijectidn TestRequest letter diated August 28, 200 

Testing Sumrhary Report 

Class I Injection Well System, 
Golden Gate WWTF 

g:\aprDtectAwff\Mvf prDjectE\v^004200.g0l5 - golden gate injection vwll\submttted (Rnal) repoitsVTinal oonstructibn A testing repoiflgolden gateoonst & testing repoitdocx 



Construction and 
Testing Summary Report 

ARCADIS 
Class I Injection Well System, 
Golden Gate WWTF 

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 II of this report, and electronic copies are included in Appendix G. 

Summaries of the cement stages for MW1 and 1W1 are presented as Tables 10 and 
11, respectively. 

Video Surveys 

Television surveys were conducted on the MW1 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 II 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 
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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 MWI and IW1. "Cement top" temperature logs for both wells are 
provided in Volume II of this report, and electi'onic 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 MWI lower monitor-zone FRP tubing, the 
IWl final casing and the IWl FRP injection tubing of IWl. 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 ii of this report. 

Cement Bond Logging 

In MWI 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 Conti"actor cemented 
the tubing in place. The amplitude of the signal is greatiy 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 
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of cement with likely gdod bonding of cement to casing. Additionally, the reduced • 
signal return on the variable7density lOg,(VDL) dipPlay confirms the cement-to-casing' 
bond and indicates that there good cement to formation bond. It`phould be noted,  
that FRP sections within the open, hole between approximately 1;138 feet and 1,495.. 
feet' bpi had a sand-impregnated.rough.Coat surface to enhance the cement-to-tubing 
bond. 

5 

The:conteaptor installed and cemented in place the ivyi,,Ierinch Q.D. final casing to a 
depth Of 2,472 feet bpl. The uppermost 472 feet of the casing was not cemented Until 
after the OomPletion of. the CBL (With.YDL display) to allow the logging tool be - 

. . calibi-ated to the free-pipe.signal of.the,urKemented-portiOn of the casing :lrygeneral 
the log indicates lower si6oaFaMplitude'PlOvi:te. uppermost 472 feet of Un-ceenented, 
casing which indicates the presence of cement` ,Several intervals displayed higher 
signal amplitude than the'majority of the cemented interval (i.e., 1,1.10 feet, 1,305 feet, . 
1,515 feet and 1,916 feet 01). FtOwever, the VDL display indicates the:cement 
bonded to the casing and the formation within these-intervals. .Copies of the cement 
bond logs (CBLs) performed on the final tubing of MW1 and the final casing of IW1 are 
provided'in VOlume II of this'report, and,electronic copies are provided in Appendix G. 

High Reiolution Temperature Log 
• 

A high-resolution temperature log was.conducted in IW1 to demonstrate mechaniCal 
integrity, The temperature paratneter,  inside the injeCtion tubing (aria outer casing) is a 
function of a' combination of factors, inclUding the water teMperature of.the formation,., 
the number, diameter and wall thickness of casings that penetrate the formation, the 
densify. and-quality Of the cement slurry used during casing,  cementing and the 
concentration: of a corrosion inhibitor ihat'fills the annulus betWeen injection casing and ' 
injection tubing. • 

The data collected from the high-resolUtion temperatuie log indicated that.IW1 has 
Mechanical integeity. A copy, of the high-resolution-temperature: log is provided in 
VolUnie II of this report, and an electroniC copyle'provided in Appendix 9:.  Further 
dieCussionpf the high-iesolution temperature log is included in the Technioal 
Memorandum in Appendix E. 

RadioaCtive Tracer Survey (RTS) 
Al  

A RTS was performed to determine whether IW1 had external mechanicaLintegritV 
(including the integrity of the sheath and adjacent fOrMation): The RTS logging •  
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of cement with like|y good bonding of cenient to casing. Additionally, the reduced 
signal return on the yariable-dehsity ibg.(VDL) display confii-ms the cernent-to-casing' 
bond arid indicates that there is good cement to formation bpnd. |t .should be noted 
that FRP sections within the open hole between approximately 1,138 feet and 1,495 
feet bpl had a sand-inipregnated rpugti,cpat surface to enhance thb cenient-to-tubing 
bbnd.' • ' 1 ' , • - - •--.v- • -̂ -v.-- -',-

The Cbntractor installed and cemerited in place the ivyi, 18-inch Q.D. finat casing to a : 
depth.of 2,472 feet bpl- .The uppernibst 472 feet of the casing was nbt cern'ehted Until. 
after" the ciaiTipletibh of th display) to allow the Ibgging tpbi tia' b^ 
calibrated to the free-pipe.signaj of the ̂ û 
the Ibg indicates lower signal .arhplitude: be] 472 feet of un-celriented 
casing which indicates the presence bf cernehl^. Several intervals d̂  higher 
signal amplitude than the'majority of the cemented interval (i.e., 1,110 fbet,. ii ,305 feet, 
1,515 feet and 1,916 feet bpl). However, the VDL display indicates the ce^ 
bonded to the casing and the foririatibn withln these intervals. Copibs bf the cement 
bond logs (CBLs) perfoi'hried on the final tubing oif MWI and thefirial casing bf IWl are 
prbyided in Vblume II of this'i'eport, a copies are provided in Appiendix G. 

High Resolution Temperature Log 

A high-resplution temperature log was conducted in IWl to demonstrate mechanical 
integrity, the temperatui^e piarahieter inside the injectibn tubing (arid outer casing) |s a 
function of a' combination of factors, jnc|ijdirig the water temperature of the formation,,, 
the number, diameter and wall thickness of casings that peneti-ate the formation, the 
density and'quality of the cemeiit slurry used during casing cementing arid the 
cpncenti-atidn of a corrosion inhibitbHhat'ifi|ls the annulus betyyeen jnjection cas^ 
injection tubing. 

The data collected .from the high-resolution temperature Ibg indicated thjat IWl has 
rnechanical integrity; A copy of the high-resolution temperature.log is provided in 
Volume II of this report, and ari electrbnic copy is provided in Appendix G: Further 
discussion of the high-resolUtiori teniperature log is included in the technical 
Memorandunri in Appendjx E. 

Radioactive Tracer Survey (RTS) 

A RTS was perforrned to determine whether IWT had external mechanicaliintegnty 
(including the ihtbgrity bf the'cemerit sheath and adjacent fbrmation); The RTS lodging 
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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 Iodine 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 feet bpl. 

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 Iodine 131 tracer material downward where it was 
detected by the GRM and GRB (located below the ejector). The GRT can detect the 
Iodine 131 if the Iodine 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 Iodine 131 through the formation or 
through annuli adjacent to the well bore or casing. Because the recorded readings of 
all three detectors from each "outof-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. Further discussion of the RTS test is included 
in the Technical Memorandum in Appendix E. 

MW1 and IVV1 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, 
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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 Iodine 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 feet bpl. 

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 Iodine 131 tracer material downward where it was 
detected by the GRM and GRB (located below the ejector). The GRT can detect the 
Iodine 131 if the Iodine 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 Iodine 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. Further discussion of the RTS test is included 
in the Technical Memorandum in Appendix E. 

MWI 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 IWl on July 7, 2008. IWl 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, 
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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 mechanidal integrity testing of IW1, an 
injection test was performed to demonstrate 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 analyzed for parameters listed as Florida Primary and Secondary Drinking 
Water Standards 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 MW1 (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 
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and an electi'onic copy of the analytical report for each zone is included in Appendix 
G. 

Injection Testing 

Following completion of construction and mechanical integrity testing of IWl, an 
injection test was performed to demonsti"ate 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 IWl. The Conti-actor was issued a General Use 
Permit by the South Florida Water Management Disti-ict (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 analyzed for parameters listed as Florida Primary and Secondary Drinking 
Water Standards 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 MWI (upper and lower 
zones) and IWl 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 IWl at an average rate of 3,495 gallons per 
minute (gpm) for approximately 12 hours while the monitoring of MW1 and IWl 
wellhead pressures continued. Following injection, wellhead pressure monitoring for 
MW1 and IWl continued for approximately 36 more hours. Simultaneously with 
pressure well data, site barometi-ic 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 MWI 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 MWI monitoring zones. This 
supports the interpretation that the monitor zones are isolated from the injection zone 
by one or more suitable, overiying confining intervals. The results also demonsti^ate 
that the section of the injection zone tapped by the open hole of IWl (from 2,472 feet to 
3,110 feet bpl) is sufficientiy transmissive to accept the anticipated buildout volume of 5 
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mgd. Wellhead pressure data, plots of the data, and transducer„calibration sheeta are 
Presented in ApPendix F: 

s e 

Geology and Hydrogeology 

-A.summerY91.the geblogiC'and hYdroleoldgiC settings ;the-ai:ea SuifoUnding the7 
Golden Gate WWTF is provided below Agenetal stratigtaphic summary with 
hiklrOgeplogiC,tinif$ encountered during construction and testing IS included in Figtiret 
3 and 4. •A'ileijIghl geologic and hydi•ogeologic'setting is illUstrale4:On a poll-south 
hydrO-stratigraphic cross section in'Fi4ure 6 and a west-east, hydr9StratigraphiC cross 
Section in Figure 7. 

Undifferentiated 'Sediments and Surficial-Aquifer.System 

TheSyrficial,AqUifer SYsteM is composed mainly olundonsolidated,sand, silt and shell 
with varying'amOunts of limestone. This system is divided into two aduifers, the Water- . 
Table(Or Upper tamiami) Aquifer and the Lower Tamiami Aquifer. The two aquifers,  
are separated by a leaky confining interval, referred to as the Tamiami Confining Beds. 
At the project site4he baSeYbf the Siirficial Acipifei SS/Stern is located at a depth of 
approximately 180,feet bpi; 

Miocene Series (Hawthorn Group) andIntermediate Aquifer SysteM 

Underlying the.Surficial Aquifer is the Hawthorn Group generally form a confining . 
sequence betWeen the SUrfiCial Aquifer the OligoCene to Eocene lirnestones:and 
dolomites of the Floridan Aquifer. The Hewthorn Group is a relatively thicksequence 
of clayey silts.interbeded WithbedsPf liMeSione and phosphatic tends. At g)e,projct 
site, the base Si the Hawthorn Group and the Inteiniediate AdOifer:System iSIlOcated at 
a depth pf 675 feet:bpl. 

Geology of the Floridan Aquifer System 

The'Floriden Aquifer underlies all oftiorida-and souOlarn Georgia and includes parti 
or all of the Suwannee Limestone (where present),: Ocala Group, Avon Pail( Formation 
and OldSrriar FOimatioh. 
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mgd. Wellhead pressure data, plots bf the data, and ti-ansducer calibration sfieets are 
presented in Appendix F; 

Gck>lo(g|y and Hydrog^^ ^ . 

A summary pf the geofbgic arid hydrog of ithe area su^ 
Golden Gate WWTF is provided below. A gbneral stratigraphic summaiy with 
h^drbgeblogic^u'nits encountered during cdnstixiction and testing is included in Figures 
3 and :4. 'A regional geologic arid hydrogeologic setting is ||IUsti;ated on a north-south 
hydrb-sti-ati^raphic cross section in Figure 6 and a west-east.hydrpstratigraiDhic cross 
section in Figure 7. , -

Undifferentiated Sediments and Surficial-Aquifer.System. 

The Surficial Aquifer System is corrippsed inainly of ijnconsolidated sand, silt and shell 
wflth varying'anfipunts of limestone, this system is divided into tvyp aquifers, the Water-
table (or Upper tslmiami) Aquifer and the Lower taimiami Aquifer, the two aquifers, 
are separated by iaHeaky cbnfining interval, referred to as theTamiarhi Cbnfinirig Beds. 
At the project site\the base'̂ bf the Surficial Aquifer Systeiti is located at a depth of 
approximately ISd.feet bpl. 

Miocene Series (Hawthorn Group) and Intermediate Aquifer System 

Underiying the Surficial Aquifer is the Hawthorn Group generally form a confining 
sequence between the Surficial Aquifer arid the Oligbcerie to Eocene lirnestones.and 
dolomites of the Floridan Aquifei". The Hawthorn Group is a relatively thick sequence 
of clayey silts.intertieded with beds .of limestone and phosphatic sands. At the .project 
site, the base bf the Hawthbrn Gi-bup and the Internfiediate Aquifer. System is located at 
adepth:bf675feefbpl. ; ^ 

Geology of the Floridan Aquifer Sy^^ 

The Floridan Aquifer underlies all of Florida and southern Georgia and includes parts 
or all of the Suwannee Limestone (where present), Ocala Group, Avon Park Formation 
and Oldsmar Fbrmatibri. ^ : ' \ 
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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 ipdurated, 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 Formation 

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 
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Suwannee and Ocala Limestones 

Underiying 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, pooriy 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 Formation 

Underiying the Ocala Limestones are the Upper to Middle Eocene age limestones and 
dolostones referred to as the Avon Park Formation. This formation predominantiy 
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 

Underiying 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 gentiy 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 
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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 Aquifer (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 typically only extend to the uppermost 

producing zones in the UFA where higher quality (less saline) water is present. 

However, potentially usable sources of underground 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 Aquifer 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 bpl. 
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ARCADIS 

sensitive wetiands and to reduce the potential for saltwater inti"usion 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 Aquifer (UFA) 

The UFA is located direcUy 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 weills in South Florida 
that withdraw from the Floridan Aquifer typically only extend to the uppermost 
producing zones in the UFA where higher quality (less saline) water is present. 
However, potentially usable sources of underground drinking water (referred to as 
USDWs) are defined as waters containing concenti-ations of TDS less than 10,000 
mg/L. At the project site, the depth at which formation waters exceed tDS 
concenti'ations of 10,000 mg/L is approximately 1,110 feet bpl. 

Floridan Aquifer Confining Units 

Underiying 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" 

Underiying 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 
overiying 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 IWl is at a depth of 2,472 feet bpl. 
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Table 1. Summary of Construction and Testing Activities 
Golden Gate WWTF Injection Well System 
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Weekly 

Report # 
Date Description 

Pre-Reports 
01/09/07 Contractor installed six water table monitor wells 

Contractor installed 62-inch diameter steel pit casing to 8 feet bls at the MW1 and 1W1 locations 

1 

12/18/07 Contractor began drilling borehole at MW1 with a 40.5-inch bit using mud-rotary drilling method 

12120/07 
Contractor extended borehole to 52 feet bpl 
Contractor Installed 34-inch O.D. (0.375-inch 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) 

2 
12/28/07 

Contractor 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 drill bit 

3 01/05/08 Contractor extended borehole to 500 feet bpl 

4 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 

5 
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 

6 
01/21/08 Contractor began straddle-packer pumping test (Packer Test No. 1) from 1,512 to 1554.4 feet bpl 

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 bpi 

7 

01/28/08 Contractor completed Packer Test No. 3; began Packer Test No. 4 from 1,013 to 1,045 feet bpl 

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 

8 

02/04/08 Contractor began reaming pilot with a 22-inch drill bit from 490 feet bpl 
02/05/08 Contractor extended reamed hole to 1,080 feet bpl 
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 

9 

02/11/08 Contractor began reaming pilot hole with 14.75-inch drill bit from base of UMZ casing 
02/12/08 Contractor completed reaming with a 14.75-inch bit to 1,490 and began reaming with a 12.25-inch bit 
02/13/08 Contractor completed reaming with 12.25-inch bit to 1,550 feet bpl 
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 bpi) 
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) 

02/21/08 
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) 

11 
02/27/08 

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

03/01/08 
Contractor performed TV survey of LMZ tubing and open hole (open hole obstructed at 1,539 feet bpi with fine rock 
fragments) 

31, 32, 33 

7/30/08 Contractor mobilized back to the site to perform cleaning of the Lower Monitor Zone in the MW1. Set-up containment 
pad. 

7/31/08 Contractor cleaned MW1 Lower Monitor Zone with air-lifting and jetting 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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Golden Gate WWTF Injection Weil System 

Weekly 
Report # 

Date Description 

Prs-Reports 
01/09/07 Contractor installed six water table monitor wells 

Prs-Reports 
Contractor installed 62-inch diameter steel pit casing to 8 feet bis at the MW1 and IWl locations 

1 

12/18/07 Contractor began drilling borehole at MWI with a 40.5-inch bit using mud-rotary drilling method 

1 12/20/07 
Contractor extended borehole to 52 feet bpl 

1 12/20/07 Contractor installed 34-inch O.D. (0.375-inch thick) pit casing to 52 feet bpl and cemented pit casing in place from 
base of casing to 11 feet bpl 

1 

12/22/07 Contractor began drilling pilot hole using 12.25-inch drill bit from top of cement plug (47 feet bpl) 

2 
12/28/07 

Contractor extended pilot hole to 550 feet bpl 

2 
12/28/07 

Contractor conducted geophysical logging (XY caliper, gamma and dual induction) of pilot hole 2 
12/29/07 Contractor began reaming borehole using 32.5-inch drill bit 

3 01/05/08 Contractor extended borehole to 500 feet bpl 

4 01/08/08 
Contractor conducted geophysical logging (XY caliper and gamma ray logs) on 32-inch diameter open hole 

4 01/08/08 
Contractor installed and cemented 24-inch O.D. steel casing at 490 feet bpl 

5 
01/14/08 Contractor began drilling out cement plug/drilling pilot hole with 12.25-inch drill bit 

5 01/19/08 Contractor extended pilot hole to 1618 feet bpl 5 
01/20/08 Contractor performed geophysical logging of pilot hole under static and pumping conditions 

6 
01/21/08 Contractor began straddle-packer pumping test (Packer Test No. 1) from 1,512 to 1554.4 feet bpl 

6 01/23/08 Contractor completed Packer Test No. 1; began Packer Test No. 2 from 1,102.5 to 1,130.1 feet bpl 6 
01/25/08 Contractor completed Packer Test No. 2; began Packer Test No. 3 from 1,222.6 to 1,250 feet bpl 

7 

01/28/08 Contractor completed Packer Test No. 3; began Packer Test No. 4 from 1,013 to 1,045 feet bpl 

7 01/29/08 Contractor completed Packer Test No. 4 7 
02/01/08 Contractor filled pilot intenral with cement from 1,618 feet to 1,550 feet bpl 

7 

02/02/08 Contractor placed gravel in LMZ section of pilot hole from 1,550 feet to 1,493 feet bpl 

8 

02/04/08 Contractor t>egan reaming pilot with a 22-inch drill bit from 490 feet bpl 

8 02/05/08 Contractor extended reamed hole to 1,080 feet bpl 8 02/07/08 Contractor performed caliper and gamma-ray logging from 490 feet to 1,080 feet bpl 8 

02/10/08 Contractor Installed and cemented in place 16-inch O.D. UMZ casing from 1,078 feet to pad level 

9 

02/11/08 Contractor began reaming pilot hole with 14.75-inch drill bit from base of UMZ casing 

9 

02/12/08 Contractor completed reaming with a 14.75-inch bit to 1,490 and began reaming with a 12.25-inch bit 

9 
02/13/08 Contractor completed reaming with 12.25-inch bit to 1,550 feet bpl 

9 02/15/08 Contractor performed caliper and gamma-ray logging from 1,078 feet to 1,550 feet bpl 9 

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) 

9 

02/16/08 
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 Intenrai: 1,078 feet tol,128 feet bpl) 
10 

02/21/08 
Contractor performed CBL inskie FRP tubing 10 

02/21/08 Contractor perfonrted pressure test in FRP tubing at 120.5 psi for 1 hour (psi decrease of 2.5% obseived) 

11 
02/27/08 Contractor collected final water samples of the UMZ and LMZ for primary and secondary drinking water standards and 

municipal minimum parameters (after sufficient development of the zones occurred) 11 
03/01/08 

Contractor performed TV 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 perfonm cleaning of the Lower Monitor Zone in the MWI. Set-up containment 

pad. 
31, 32, 33 7/31/08 Contractor cleaned MW1 Lower Monitor Zone with iair-lifling and jetting method. 31, 32, 33 

8/1/08 Contractor performed video sunwy bf the MWI Lower Monitor Zone to confirm cleaning effectiveness: bottom 
observed at 1547.9 ft bpl. 
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Report # 
Date Description 

12, 13, 14 

03/03/08 Contractor began demobilizing from MW1 to 1W1 location 

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 bpl 

16 

04/01/08 Contractor began drilling pilot hole with a 12.25-inch drill bit from 490 feet bpl 

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 bpl 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 Contractor completed packer test #7 and began development for packer test #8 

23 
05/19/08 

Contractor performed packer tests #8 - #11 
05/24/08 

05/25/08 Contractor began cementing back pilot hole 

24 
05/26/08 Contractor completed cementing back pilot hole to 1611 ft bpl, 31 feet below 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 bpl. 

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 final 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. 
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Weekly 
Report # 

Date Description 

12,13,14 

03/03/08 Contractor began demobilizing from MWI to IWl location 

12,13,14 
03/22/08 

Contractor completed mobilization to IWl 
12,13,14 

03/22/08 
Contractor began drilling borehole with a 56-inch drill bit from pad level 12,13,14 

03/23/08 
Contractor completed drilling borehole with 56-inch drill bit to 56 bpl 

12,13,14 

03/23/08 
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 

15 
03/29/08 Contractor completed t>orehole with 46.5-inch bit to 494 feet bpl 

15 
03/30/08 Contractor perfonrted geophysical logging of the tiorehole 15 

03/31/08 Contractor set and cemented a 36-inch O.D. casng to 490 feet bpl 

16 

04/01/08 Contractor began drilling pilot hole with a 12.25-inch drill bit from 490 feet bpl 

16 
04/04/08 Contractor completed pilot hole to 1,635 feet bpl 

16 
04/05/08 Contractor performed geophysical logging of the pilot hole 

16 

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 

17 04/11/08 Contractor cemented back the pilot hole from 1,635 feet to 572 feet bpl by pumping a total of 1920 cubic feet in two 
cement stages. 17 

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 feist bpl 

18 
04/19/08 Contractor performed geophysical logging of the trarehole 

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 t>it 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 

22 05/16/08 Contractor set bridge plug at approximately 2,478 feet bpl 22 05/17/08 Contractor completed dynamic geophysical logging at a rate of 80 gpm 22 

05/19/08 Contractor completed packer test #7 and began development for packer test #8 

23 
05/19/08 Contractor performed packer teste #8 - #11 

23 05/24/08 
Contractor performed packer teste #8 - #11 

23 
05/25/08 Contractor began cementing back pilot hole 

24 
05/26/08 Contractor completed cementing back pilot hole to 1611 ft bpl, 31 feet below 28-inch diameter casing seat. 

24 05/27/08 Contractor began reaming the cemented pilot hole using a 26.5-inch diameter drill bit 24 
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 25 
06/08/08 Contractor extended 18-inch borehote to 2,720 ft bpl. 

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 final wiper trip. 

28 

06/24/08 Contractor perfonried geophysical logging of the borehole and t>egan 18-inch diameter injection casing instellation 

28 06/26/08 Contractor set 18-inch O.D. steel casing to 2,472 feet bpl and began cementing. 28 
06/29/08 

Contractor cemented injection casing to 476 ft bpl and performed CBL log. 
28 

06/29/08 
Contractor completed cementing of the injection casing to the surfece. 
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Golden Gate WWTF Injection Well System 
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Weekly 
Re. rt# 

Date Description 

29 

07/01/08 
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 bpl). 

07/04/08 
Contractor completed FRP tubing installation. Set FRP tubing at 2461 ft bpl confirmed by a camera view. 
Contractor 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. 

30 07/07/08 Contractor completed well development and collected final water sample. Contractor begin demobilizing from the 
site. 

34, 35, 36 

8118/08 Contractor mobilized to the site and began injecting fresh water into M1 in preparation for RTS test. 
8/19/08 Contractor completed fresh water injection into IW1. Total of 60,000 gallons injected. 

8/20/08 
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 114W1 and IW1 containment pads and laid down pipeline for the injection test between 
M1 and the canal. 

40 09/15/08 
The Contractor conducted 12 hr injection test. Average injection rate was 3495 gpm, annular pressure 
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 1. Summary of Construction and Testing Activities  
Golden Gate WWTF Injection Well System 

Weekly 
Report # 

Date Description 

29 

07/01/08 Contractor performed pressure test in 18-inch casing at 155.8 psi for 1 hour (3.2 psi decrease observed) 

29 

07/01/08 
Contractor conducted TV sunrey of the injection casing and casing seat (surfece to 2473 ft bpl). 

29 
07/04/08 

Contractor completed FRP tubing instellation. Set FRP tubing at 2461 ft bpl confirmed by a camera view. 
Contractor pumped 12,000 gals of 1.1 % Baracor mix in the FRP tubing annulus. 

29 
07/04/08 

Contractor performed vkleo survey of the completed well from surfece to the bottom (3110 ft bpl). 

29 

07/06/08 Contractor began well (injection zone) development. 

30 07/07/08 Contractor completed well devetopment and collected final water sample. Contractor begin demobilizing from this 
site. 

8/18/08 Contractor mobilized to the site and began injecting fresh water into IWl in preparation for RTS test. 
8/19/08 Contractor completed fresh water injection into IWl. Totel of 60,000 gallons injected. 

8/20/08 
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 MWI and IWl conteinment pads and laid down pipeline for the injection test between 
IWl and the canal. 

40 09/15/08 The Contractor conducted 12 hr injection test. Average injection rate was 3495 gpm, annular pressure 
approximately 45.9 psi. After completion of the test the Contractor collected post-test data for at least 24 hrs. 

a\APraiaclsXWRUMF PRatECTSVWK)042aaG01S - GoMan Gata b4ai±an Well\Subniittail (Find) RapoMFINAL CONSTRUCTKM & TESTING REPORT\Tatales\ 
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Table 2. Summary of Reverse-Air Discharge Water-Quality Results 
Golden Gate •WINTF Injection Well System 

Date 

1/14/2008 
1/14/2008 
1/14/2008 
1/14/2008 
1/1412008 
1/15/2008 
1/15/2008 
1/15/2008 
1/15/2008 
1/15/2008 
1/15/2008 
1/15/2008 
1/16/2008 
1/16/2008 
1/16/2008 
1/16/2008 
1/16/2008 
1/16/2008 
1/16/2008 
1/16/2008 
1/17/2008 
1/17/2008 
1/17/2008 
1/17/2008 
1/17/2008 
1/17/2008 
1/18/2008 
1/18/2008 
1118/2008 

4/2/2008' 
4/2/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 
4/4/2008 
4/4/2008 
4/4/2008 

Depth Sampled 
(ft below pad level) 

578 
618 
658 
698 
738 
778 
818 
858 
898 
938 
978 

1,018 
1,058 
1,098 
1,138 
1,178 
1,218 
1,258 
1,298 
1,338 
1,378 
1,378 
1,418 
1,450 
1,458 
1,498 
1,538 
1,578 
1,618 

735 
780 
825 
870 
915 
960 

1,005 
1,050 
1,095 
1,140.  
1,185 
1,230 
1,275 
1,320 
1,365 
1,410 
1,455 

Field Parameters 
Temp. 

(°C) 
Conductivity 

(µS/cm) 

22.6 1,198 
23.4 1,266 
23.8 1,304 
23.9 1,341 
22.6 1,328 
21.5 1,365 
21.7 1,400 
21.8 1,433 
21.9 1,515 
22.3 1,535 
22.4 1,578 
22.4 1,680 
22.5 2,720 
23.2 3,170 
24.1 3,750 
24.4 3,640 
21.8 4,830 
21.9 4,580 
23.0 6,800 
22.7 7,750 
22.8 6,850 
23.5 6,990 
22.3 6,890 
22.6 7,790 
22.8 7,920 
23.7 8,410 
22.8 8,530 
23.5 7,240 
23.8 

INJECTION WELL 1 
7,440 

25.6 2,770 
25.7 2,640 
26.0 2,380 
25.9 2,420 
25.8 2,480 
25.9 4,590 
26.2 2,370 
25.7 2,570 
26.4 2,920 
27.0 2,950 
27.2 3,530 
24.0 3,570 
26.7 3,810 
26.7 6,530 
26.6 4,390 
26.5 4,920 
26.5 5,270 

Chloride 
(mg/-) 

80 
80 
80 
80 
120 
260 
280 
300 
340 
360 
400 
480 

1,000 
1,140 
1,500 
1,500 
2,000 
2,500 
3,000 
3,500 
3,000 
2,500 
2,500 
3,000 
3,000 
3,500 
3,500 
3,000 
3,500 

800 
760 
620 
680 
700 

1,020 
700 
760 
880 
900 

1,060 
1,140 
1,500 
2,000 
1,500 
1,500 
2,000 

1 
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Table 2. Summary of Reverse-Air Discharge Water-Quality Results 
Golden Gate WWTF Injection Well System 

Date Depth Sampled Field Parameters 
(ft below pad level) Temp. Conductivity Chloride 

(°C) (^S/cm) (mg/L) 
• MONITOR WELL 1 : -

1/14/2008 578 22.6 1,198 80 
1/14/2008 618 23.4 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 21.9 1,515 340 
1/15/2008 938 22.3 1,535 360 
1/15/2008 978 22.4 1,578 400 
1/15/2008 1,018 22.4 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 24.4 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 22.8 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 23.8 7,440 3,500 

zy~yyy-jyfiMy?y ,:;:|NJECTI0N;WELL51;3 

4/2/2008 735 25.6 2,770 800 
4/2/2008 780 25.7 2,640 760 
4/3/2008 82S 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 25.9 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 1,455 26.5 5,270 2,000 

F0011 S2.0005U:ONSTRUCTION TESTING REPORT>Table$\TD2 PilotHoleWQ.xlsMimVI & IWl Pilot Hole WQ data Page 1 of 2 



Golden Gate WWTF Injection Well System. 
Reverse-Air Discharge Water Quality 
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Golden Gate WWTF Injection Well System 
Reverse-Air Discharge Water Quality 
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Table 3. Summary, of Geophysical Logs Performed in Deep Monitor Well MW1 
Golden Gate WWTF Injection Well System 

Date 
Geophysical 

Survey Performed 
Casing Depth 

(feet bpi) 
Open Hole Depth 

(feet bpi) 
Casing/Drilled Hole 

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 12.25 

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 Borehole Compensated Sonic with VDL&Log Derived MS 490 1618 12.25 

2/7/2008 XY Caliper, Gamma Ray 490 1080 22.00 

2/10/2008 Cement Top Temperature (Stages 1-3) 1078 1082 16.00 

2/15/2008 XY Caliper, Gamma Ray 1078 1550 12.25/14.75 

2/16/2008 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) 1498 1550 6.625 

2/21/2008 Cement Bond Log with VDL (6.625 FRP after cementing) 1498 1550 6.625 

3/1/2008 6.625" FRP Final Video Survey (MW1) 1498 1550*** 6.625 

"bpi" denotes below (drilling) pad level. 

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

"VDL" denotes a variable density log display. 

••• Total depth of the MW1 (Lower Monitor Zone) at the time of Survey was 1539 feet bpi. 
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Table 3. Summary of Geophysical Logs Performed in Deep Monitor Well l\(IW1 
Golden Gate WWTF Injection Well System 

Date Geophysical 
Survey Performed 

Casing Depth 
(feet bpl) 

Open Hole Depth 
(feet bpl) 

Casing/Drilled Hole 
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 12.25 

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 Borehole Compensated Sonic with VDL&Log Derived TDS 490 1618 12.25 

2/7/2008 XY Caliper, Gamma Ray 490 1080 22.00 

2/10/2008 Cement Top Temperature (Stages 1-3) 1078 1082 16.00 

2/15/2008 XY Caliper, Gamma Ray 1078 1550 12.25/14.75 

2/16/2008 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) 1498 1550 6.625 

2/21/2008 Cement Bond Log with VDL (6.625 FRP after cementing) 1498 1550 6.625 

3/1/2008 6.625" FRP Final Video Survey (MWI) 1498 1550*** 6.625 
"bp!" denotes below (drilling) pad level. 
"LLS/SP" denotes lateral resistivity and spontaneous potential logs 
"VOL" denotes a variable density log display. 
*** Total depth of the MWI (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 

Date 
c 

Geophysical 
Survey Performed 

Casing Depth 
(feet bpi) 

Open Hole Depth 
(feet bpi) 

Casing/Drilled Hole 
Diameter (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 1W1 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 wi 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 Replution Temperature Log 2472 3110** 18.00 

8/20/2008 Radioactive Tracer Survey 2472 3110** 18.00 

"bpr denotes below (drilling) pad level. 
• Pilot Hole logging limited to a depth of 3,008 ft bpi due to obstruction. 
•• logging limited to a depth of 2,870 ft bpi due to obstruction. 
"Ll3/SP" denotes lateral resistivity and spontaneous potential logs 
"VDU" denotes a variable density log display. 
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Table 4. Summary of Geophysical Logs Performed in Injection Well IWl 
Golden Gate WWTF Injection Well System 

Date Geophysical 
Survey Performed 

Casing Depth 
(feet bpl) 

Open Hole Depth 
(feet bpl) 

Casing/Drilled Hole 
Diameter (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, (jamma 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 IWl 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 IWl 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 3110** 18.00 

"bpr denotes below (drilling) pad level. 
' Pilot Hole logging limited to a depth of 3,006 ft bpl due to obstruction. 
** logging limited to a depth of 2,870 ft bpl due to obstmction. 
''LL3/SP" denotes lateral resistivity and spontaneous potential logs 
"VOL" denotes a variable density log display. 

0:\APraj«U\WmWF PROjECT8\WF00420a.O01S • GoUan Oat> ll\|acllon WMnSuMlllUd (FIfuO Repoits\FINAL CONSTRUCTION « TESTINQ REPORT\TaUe9\T04 IWl GeophySunimjds 



1.7:x 104  

1.6 x 104-  

8.7`x -104  

-1.7 x10-6 • 

Table 1S.,  Summary ot:Hydraulib Conductivities,from Cdre:Analyses f Injection: o ellAW1 
- Golden Gate 111IWTF Injection Well System . 

„ 

Con) NUMbee 'COredlntenial 

.0,901)0 

Core=sample' Interval 

r (foot,b01):,__ 

Horizontal -Hydraulic`_ 
Conductivity.,_  

(cm/sec) 

vorticiii.Hydiouitc 
Conductivity 

- .(Cm/nec). 

I 1,652:3'-1,652.7; 
• - - 
-2.0 x 10 1,650-1,665 

. . • 
- 18253.71826.4 

1,82571;839 

1830.654831.1 

104  

1,990-2,005 

,2000.7-2001.5 6:6 x 104  

199:157.1995.5 
• -; _ 

2136.5-2136.95 1.4 10-6  2.0.x 107' 

1.1X 10 
_„ " • 

2,136.5-2,148.5 

2140.65,2141..3 
• 

- "bpi" denotps'betinv 00 level 
"cm/sec" denoteihydratilic conductivity In Centimetersper. second 
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• 

TableiSi 

Core Number Cored Jntervial • 

; (feetibpiy 

Core SampleJriteival ' 

(feet bpl)^; " Y 
'.« :Cohductlv[ty{: 

(cm/sec) i 

. Vertipai/Ĥ ^ 
Cohdiictiyity 

(cm/sec) 

1 1.650-1,665 1,6523̂ 1,652.7; , J : 3 ^ . 2.0x10 ' 1.7x10' 

1.825-:1,839 
1825.7-1826:4 • •-, :6.7,x lo:-.' - i • . 1.6 xlO^* 

1.825-:1,839 
• 1830.65il831.1 "... •• "•. • "I - • 

2.1 X ip ' 4;4xl0? 

3 - . ' ' 1.990-2,005 
; 1S»95.15T1995.5 2.9X10-* . i .1.1 x 10"* 

3 - . ' ' 1.990-2,005 
, ,2000.7-2001,5 

- V, [. 

8.7 X 10-* 6:6 xlO^* 

4 2,136.5-2,148.5 
2136.5-2136.95 2.o:xio:* ' l,4xlO-* , 

4 2,136.5-2,148.5 
2140.65r2141.3 1.3.x lO *̂' : 1.7x10"* 

°bpl" denotes bejpvv pad level 
"cm/sec" denbtesihydraulic conductivity in centimeters persecond 
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Table 6. Summary of Packer-Pumping Test, Final Water Sample Results, Golden Gate WWTF Injection Well System 

Test 
' Number 

. Test 
• Date 

Packer Pumping-Test 
Depth Interval 

(feet below pad level) 

Ammonia 
Nitrogen 
(mg/L) 

Specific 
Conductance _ 
(µmhos/cm) 

• Chloride 

(mg/L) 

• Total 
Phosphorus 

(mg/L) 

Sulfate 

(mg/L) 

Total 
Dissolved Solids 

(m£1/1-) 

Total Kjeldahl 
Nitrogen 

(rn13/1-) 

pH 

(pH units) 

- .,. . ; • , '.ht ' :".' ; ' 'Ur , frahiMitliMagkeva NIRSOSLAV474MIP ''  '. 'ANEW 

1 23-Jan-08 1512-1554 0.05 44,600 15,800 n/a .. 2,300 24,900 0.15 7.47 

2 25-Jan-08 1103-1130 0.53 17,500 6,300 n/a • 800 10,000 0.91 7.48 

3 26-Jan-08 1223-1250 0.44 30,100 11,000 n/a 1,420 18,300 0.86 7.31, 

4 29-Jan-08 1013-1045 0.46 9,320 2,600 n/a 701 5,120 0.59 7.38 

' ,, - r.,MagiVanit,  iWA *MEM ,.. MR.ae-JAW 7Wa-gaRitarIS - ' -.71M39,15t, 

5 6-Apr-08 1554-1635 0.05 51,900 20,500 7.11** 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 

7* 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 51,900 19,700 0.025 2,870 33,500 0.31 6.36 

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 2139-2157 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 
n/a" denotes analyte not analyzed 

"n/d" denotes analyte not detected 
"mg/L" denotes concentration In units of milligrams per liter. 
"µmhos/cm" 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: 
"••" The analyte was detected in both the sample and the associated method blank. 
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Table 6. Summary of Packer-Pumping Test, Final Water Sample Results, Golden Gate WVVTF Injection Well System 

Test 
Number 

Test 
Date 

Packer Pumplng-Test 
Depth Interval 

(feet below pad level) 

Ammonia 
Nitrogen 
(mgrt.) 

Specific 
Conductance 
(̂ mhos/cm) 

Chloride 

(mg/L) 

Total 
Phosphorus 

(mg/L) 

Sulfate 

(mg/L) 

Total 
Dissolved Solids 

(mgA.) 

Total Kjeldahl 
Nitrogen 
(mg/L) 

PH 

(pH units) 

• 
S I 11 • • 

• 1 23-Jan-08 1512-1554 0.05 44,600 15,800 n/a 2,300 24,900 0.15 7.47 

2 25-Jan-08 1103-1130 0.53 17.500 6.300 n/a 800 10.000 0.91 7.48 

3 26-Jan-08 1223-1250 0.44 30,100 11,000 n/a 1.420 18,300 0.86 7.31 

4 29-Jan-08 1013-1045 0.46 9,320 2,600 n/a 701 5,120 0.59 7.38 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

5 6-Apr-08 1554-1635 0.05 51.900 20,500 7 .11 - 2,580 32,000 0.59 7.32 

6 lO-Apr-08 1559-1577 0.34 61.700 19,200 0.025 2.420 33,400 0.17 7.2 

7* 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 51,900 19.700 0.025 2.870 33.500 0.31 6.36 

9* 22-IVIay-08 1814-1832 0.23 49.000 18,800 0.068 2.830 32.700 0.38 6.19 

10* 23-May-08 2139-2157 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 
^n/a" denotes analyte not analyzed 
"n/d" denotes analyte not detected 
"mg/L" denotes concentration In units of milligrams per liter, 
"limhos/cm" denotes specific conductance in units of micromos per centimeter. 
Values In Italics Indicate that nasults are less than the noted method detection limit 
Packer pumplng-test depth Intennds are measured from inflation-element centerllnes. 
" * " Samples collected from test Intervals #7-10 are not representative because fbrmation did not yield enough water to purge one work-pipe storage volume. 

The analyte was detected in both the sample and the associated method blank. 
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Table 7. Summary of Packer Test Data and Horizontal Hydraulic Conductivity Estimates 
Golden Gate WWTF Injection Well System 

Packer 
Test 

Date Well Depth 
Interval 

(feet bpi) 

Tested Aquifer 
Thickness 

(feet) 

Pumping 
Rate 

(gpm) 

Specific 
Capacity 

(gpm/ft) 

Estimated 

Drawdown 

TransmIssivity 

(gpd/ft) 

Recovery 

Estimated 

(gpd/sq 

Drawdown 

Hydraulic Conductivity 
Horizontal 

ft) 

Recovery 

Estimated 

Drawdown 

Hydraulic Conductivity 

(cm/sec) 

Horizontal 

Recovery 

Method 
of interpretation 

1 1/23/08 MW I 1,512-1,554 43 84.5 11.1 
• ,,, 

W0V5'A.'t'::•';-j`4`‘'1
,  . ,v,,,I,,, f.4-,;,; 
'*:.‘ 

,. - 
` 17 

, 
 :1' E., Turcan (1963) 

2 1/25/08 MW I 1,103-1,130 27 89 1.71 
2,993 

zca,fr,,Rs;.?-.9,-%,,,, 
111 ''' t''Z T''i 

2,993 

447  

111 

T-e ' _4' V 
'1 ' '.‘ : . ' , 

111 

17 

0.01 

'''' ''' -4  , •,- o• ..-, 

0.01 

0.00 

Turcan (1963) 

Cooper-Jacob (1946) 

3 1/26/08 MW1 1,223-1,250 27 65.2 0.61 
1,068 

298.0 

1,068 

217 

39.6 

11.0 

39.6 

8.0 

1.87E-03 

5.21E-04 

1.87E-03 

3.79E-04 

Turcan (1963) 

Cooper-Jacob(1946) 

4 1/29/08 MW I 1,013-1,045 28 89.5 2.02 
3,535 3,535 

• 544.0 

126.3 

0.0 

126.3 

19.4 

5.95E-03 

C ,,,.te-'1..-Tig r;rs-k.1:-,,, 

5.95E-03 

9.16E-04 

Turcan (1963) 

Cooper-Jacob (1946) 
. • • ..---1. 4, 
W. 44, • 4, 

5 4/6/08 IWI 1,554-1,635 81 36.3 0.26 

455 

478 

95 

455 
.FF;.. 0 

, '''' 4   _,,,,:r 7,- .. ,r, 
i 7,, 

5.6 

5.9 

1.2 

5.6 
wiP.1.1.,,, V5: 
;•fr,tV%4t 
Ti.  

1.4 

2.65E-04 

2.78E-04 

5.53E-05 

2.65E-04 Turcan (1963) 

. 
:-,, 

,e6;--i:Arf 

6.52E-05 

Papadopulos-Cooper (1967) 

Cooper-Jacob (1946) 112 

6 4/10/08 IWI 1,559-1,577 18 16.5 0.1 
175 

39.6 

175 

38.0 

9.7 

2.2 

9.7 

2.1 

4.59E-04 

1.04E-04 

4.59E-04 

9.96E-05 

Turcan (1963) 

Cooper-Jacob (1946) 

7 5/18/08 IWI 1,619-1,637 18 0.67 <0.008 16 
-,,...aPi. , A':.fi't •zt.-1,:: ), - 

.. •,-,-,Sk ' '41- 
0.9 ,'=‘,.f 0--  'Wi' 4.19E-05 i;;;;-- v  :3'  Turcan (1963) 

8 5/20/08 1W I 1,705-1,723 18 0.81 <0.006 12 '-1.11.4- 
:, 

0.7 
e ..1 • ,_ bz .,.....„. ' . ,.. 

Yr' A: ,. ; q ,-.....f- -,,.... sAr.-; 3.14E-05 1,i;..i*<4!,--„„•,, 
W 

Turcan (1963) 

9 5/22/08 IWI 1,814-1,833 18 0.67 <0.01 20 
• ., 

;414*4 ,.'ik' 1.1 
,Alee ' 
i...,y1,  S 5.24E-05 •RP, V,,,,y Turcan (1963) 

10 5/23/08 IWI 1,559-1,577 18 0.77 <0.01 20 
,,,• .t •:, ,..,., 

':az-tH- e 1.1 , ,',,k,,, '', '.s,,' 5.24E-05  fi 
 4,,101,:g'-,12,  Turcan (1963) 

11 5/24/08 IWI 2,267-2,285 18 14.75 0.15 300 vq-mAlt,''-'- , •i' 16.7 
As‘ zir 

it7i'Xit .  7.86E-04 v•-•-t, --,tA-rg-7;;;-..,,  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 "gallons per day per foot", and is estimated using a method by Cooper-Jadob, 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 7. Summary of Packer Test Data and Horizontal Hydraulic Conductivity Estimates 
Golden Gate WWTF Injection Well System 

Packer 
Test 

Date Well Depth 
Interval 

(feet bpl) 

Tested Aquifer 
Thickness 

(feet) 

Pumping 
Rate 

(gpm) 

Specific 
Capacity 
(gpm/ft) 

Estimated 
Transmissivity 

(gpd/ft) 
Drawdown Recovery 

Estimated Horizontal 
Hydraulic Conductivity 

(gpd/sq ft) 
Drawdown j Recovery 

Estimated Horizontal 
Hydraulic Conductivity 

(cm/sec) 

Drawdown | Recovery 

Method 
of Interpretation 

1 1/23/08 MWI 1,512-1,554 43 84.5 I I I •di'> " ---V Turcan(1963) 

2 1/25/08 MWI 1,103-1,130 27 89 1.71 
2,993 2,993 111 I l l 0.01 0.01 Turcan(1963) 

2 1/25/08 MWI 1,103-1,130 27 89 1.71 
447 

0.01 

0.00 Cooper-Jacob (1946) 

3 1/26/08 MWI 1,223-1,250 27 65.2 0.61 
1,068 1,068 39.6 39.6 1.87E-03 1.87E-03 Turcan(1963) 

3 1/26/08 MWI 1,223-1,250 27 65.2 0.61 
298.0 217 II.O 8.0 5.2IE-04 3.79E-04 Cooper-Jacob (1946) 

4 1/29/08 MWI 1,013-1,045 28 89.5 2,02 
3,535 3,535 

544.0 

126.3 126.3 5.95E-03 5.95E-03 

9.16E-04 

Turcan (1963) 

Cooper-Jacob (1946) 
4 1/29/08 MWI 1,013-1,045 28 89.5 2,02 

3,535 

544.0 0.0 19.4 

5.95E-03 5.95E-03 

9.16E-04 

Turcan (1963) 

Cooper-Jacob (1946) 

5 4/6/08 IWl 1,554-1,635 81 36.3 0.26 

455 455 5.6 5.6 2.65E-04 

2.78E-04 

2.65E-04 Turcan (1963) 

5 4/6/08 IWl 1,554-1,635 81 36.3 0.26 478 

95 112 

5.9 

2.65E-04 

2.78E-04 

2.65E-04 

Papadopulos-Cooper (1967) 5 4/6/08 IWl 1,554-1,635 81 36.3 0.26 478 

95 112 1.2 1.4 5.53E-05 6.52E-05 Cooper-Jacob (1946) 

6 4/10/08 IWl 1,559-1,577 18 16.5 0.1 
175 1 175 

i 
9.7 1 9.7 4.59E-04 

1.04E-04 

4.59E-04 

9.96E-05 

Turcan (1963) 
6 4/10/08 IWl 1,559-1,577 18 16.5 0.1 

39.6 j 38.0 2.2 j 2.1 

4.59E-04 

1.04E-04 

4.59E-04 

9.96E-05 Cooper-Jacob (1946) 

7 5/18/08 IWl 1,619-1,637 18 0.67 <0.008 16 ^ ^ ^ ^ 0-^ mm 4.I9E-05 Turcan (1963) 

8 5/20/08 IWl 1,705-1,723 18 0.81 <0.006 0-̂  •>r'%:::V 3.14E-05 Turcan (1963) 

9 5/22/08 IWl 1,814-1.833 18 0.67 <0.01 20 m m ••> teM 5.24E-05 Turcan (1963) 

10 5/23/08 IWl 1,559-1,577 18 0.77 <0.01 5.24E-05 Turcan (1963) 

11 5/24/08 IWl 2,267-2,285 18 14.75 0.15 300 mm^ 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 "gallons per day per foof, 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 thlci<ness. Thus, the estimated horizontal hydraulic conductivity reported represent probable 
"maximum" horizontal hydraulic coductivlty 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 

Date 
Open Hole 

Diameter (Inches) 
Inclination 

Survey Depth (ft) 
Survey Result (degrees) 

Deviation Total 1 Deviation Change 

12/26/2007 12 90 0.80 
0.80 (Repeated 

 
12/28/07) 

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 

12/28/2007 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 12 810 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 24 810 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 

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. 

'bpi "denotes below pad level 
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Table 8. Summary of Inclination Survey Results in Deep Monitor Well MWI 
Golden Gate WWTF Injection Well System 

Date 
Open Hole 

Diameter (Inches) 
Inclination 

Survey Depth (ft) 
Survey Result (degrees) 

Date 
Open Hole 

Diameter (Inches) 
Inclination 

Survey Depth (ft) Deviation Total Deviation Change 

12/26/2007 12 90 0.80 0.80 (Repeated 
12/28/07) 

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 
12)̂ 8/2007 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 12 810 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 24 810 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 

The maximum alk)wabledeviatk>n from the vertteal of any survey point is 1 degree 
The maximum alk>wabie diffefence between any two successive survey points is 0.5 degree. 
*bpl "denotes betow pad level 
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Table 9. Summary of Inclination Survey Results in Injection Well IVV1 
Golden Gate WWTF Injection Well System 

Date 
Open Hole 

Diameter (Inches) 
Inclination 

Survey Depth (ft) 
Survey Result (degrees) 

Deviation Total I 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 
4/3/2008 12 990 _ 0.00 0.00 
4/3/2008 12 1080 0.00 0.00 
4/3/2008 12 1170 0.00 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. 
bpl denotes below pad level 
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Table 9. Summary of Inclination Survey Results in Injection Well IW1 
Golden Gate WWTF Injection Well System 

Date 
Open Hole 

Diameter (Inches) 
inclination 

Survey Depth (ft) 
Survey Result (degrees) Date 

Open Hole 
Diameter (Inches) 

inclination 
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 
4/3/2008 12 990, 0.00 0.00 
4/3/2008 12 1080 0.00 0.00 
4/3/2008 12 1170 0.00 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 

Ttte 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. 
bpl denotes below pad level 
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Table 10. Cementing Summary of Deep Monitor Well MW1, Golden Gate WWTF Injection Well System 

Casing 

String 

I Outside 
Diameter 

(inches) 

Inside 
Diameter 

(inches) 

Casing Wall 

' Thickness 

(inches) 

Casing 

Depth 

(feet bpl) 

Date Cement 
Stage 

Type of 

Cement 
Quantity of 

• Cement 

(cubic feet) 

Remarks 

Conductor 34 33.25 0.375 52 12/20/2007 1 Neat i 377 Pressure grout, cement returns to surface. 

Surface 24 23.25 0.375 490 1/8/2008 1 
6% bentonite 

Neat 

1,264 

686 

Pressure grout. Cement returns to surface. 

Upper 
Monitor Zone 

Casing 
16 15 0.5 1078.5 

2/9/2008 

2/9/2008 

2/10/2008 

2/10/2008 

1 

2 

1 

3 

4 

Neat 

Neat 

6% bentonite 

1 

6% bentonite 

6% bentonite 

28 

118 

. 

i 966 

- 
1 
! 562 
i 

; 910 

Packer at 1080 ft bpl. 

Tagged cement top at 1,025 feet bpl. Tremied in place. 

Tagged cement top at 840 feet bpl. Tremied in place. 

Tagged cement at 507 feet bpl, cemented to the surface. 

Lower 
Monitor Zone 
FFtP Tubing 

6.625 5.605 0.51 1,498 

2/17/2008 

2/18/2008 
. 

2/18/2008 

2/19/2008 

2/20/2008 

1 

2 

3 

4 

Neat 

1 
Neat 

Neat 

Neat 

- 

1 
 281 

i 337 

112 

51 

I - 

Tagged packer at 1498 ft bpl. Tremied in place. 

Tagged cement top at 1,387 feet bpl. Tremied in place. 

Tagged cement top at 1,1200 feet bpl. Tremied in place. 

Tagged cement top at 1,160 feet bpl. Tremied in place. . 

Tagged cement top at 1,128 feet bpl. Cementing completed. 

Total (ft3): 5,692 

"bpl" denotes beolow pad level 

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

6% bentonite refers to Portland Type I/II cement with a 6% (by weight) bentonite additive 
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Table 10. Cementing Summary of Deep Monitor Well MW1, Golden Gate WWTF Injection Well System 

Casing 
String 

Outside 
Diameter 
(inches) 

Inside 
Diameter 
(inches) 

Casing Wall 
Thickness 
(inches) 

Casinjg 
Depth 

(feet bpl) 

Date Cement 
Stage 

Type of 
Cement 

Quantity of 
Ceinent 

(cubic feet) 

Remarks 

Conductor 34 33.25 0.375 52 12/20/2007 1 Neat 377 Pressure grout, cement returns to surface. 

Surface 24 23.25 0.375 490 1/8/2008 1 
6% bentonite 1,264 

Pressure grout. Cement returns to surface. Surface 24 23.25 0.375 490 1/8/2008 1 
Neat 686 

Pressure grout. Cement returns to surface. 

2/9/2008 1 Neat 28 Paclcer at 1080 ft bpl. 

Upper 
Monitor Zone 

Casing 

2/9/2008 2 
Neat 118 

Tagged cement top at 1,025 feet bpl. Tremied in place. Upper 
Monitor Zone 

Casing 
16 15 0.5 1078.5 

2/9/2008 2 
6% bentonite 966 

Tagged cement top at 1,025 feet bpl. Tremied in place. Upper 
Monitor Zone 

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 bpl, cemented to the surface. 

2/17/2008 1 Neat 281 Tagged packer at 1498 ft bpl. Tremied in place. 

Lower 
Monitor Zone 
FRP Tubing 

2/18/2008 2 Neat 337 Tagged cement top at 1,387 feet bpl. Tremied in place. 
Lower 

Monitor Zone 
FRP Tubing 

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. 
Lower 

Monitor Zone 
FRP Tubing 

2/19/2008 4 Neat 51 Tagged cement top at 1,160 feet bpl. Tremied in place. 

2/20/2008 -. - - Tagged cement top at 1,128 feet bpl. Cementing completed. 

Total (ft'): 5,692 
"bpr denotes beolow pad level 
Neat cement refers to Portland Type l/ll cement virith no additives 
6% bentonite refers to Portland Type l/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 

String 

Outside 

Diameter 

(inches) 

Inside 

Diameter 

(inches) 

Casing Wall 

Thickness 

(inches) 

Casing 

Depth 

 (feet bpi) 

Date Cement 

Stage 

Type of 

Cement 

Quantity of 

Cement 

(cubic feet) 

Remarks 

Conductor 48 47.25 0.375 54.5 3/23/2008 1 neat 607 Borehole depth: 56 feet bpl. 

Surface 36 35.25 0.375 494 3/30/2008 1 
bentonite mix 

neat 

- 2,248 

 528 
Pressure grout. Cement returns observed on surface. 

Intermediate 28 27.25 0.375 1580 

4/20/2008 1 
6% bentonite 

Neat 

1,113 

84 
Pressure grout. Bottom well tagged at 1584 ft bpi 

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

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. 

4/23/2008 5 6% bentonite 1,821 
Tagged cement top at 575 feet bpl. Tremied in place. Observe 
cement return on surface. 

Final 18 17 0.500 2,472 

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 bpi 

6/28/2008 3 
6% bentonite 

12% bentonite 

337 

1,349 
Tagged cement top at 1,638 feet bpl. Tremied in place. 

6/29/2008 4 12% bentonite 1,236 Tagged cement top at 984 feet bpl. Tremied in place. 

6/30/2008 5 12% bentonite 1,214 
Tagged cement top at 472 feet bpl. Tremied in place. Observed 
cement return on surface. 

FRP Injection 
Tubing 

12 13.375 0.68 2,461 7/4/2008 Not Cemented Fluid Filled Annulus/Corrosion Inhibitor 

Total (ft3): 16,591 

"bpi" denotes beolow pad level 

Neat cement refers to Portland Type 1/11 cement with no additives 

6% bentonite refers to Portland Type 1111 cement with a 6% (by weight) bentonite additive 

12% bentonite refers to Portland Type I/11 cement with a 12% (by weight) bentonite additive 
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Table 11. Cementing Summary of Injection Well IWl, Golden Gate WWTF Injection Well System 

Casing 
String 

Outside 
Diameter 
(inches) 

Inside 
Diameter 
(inches) 

Casing Wall 
Thickness 
(inches) 

Casing 
Depth 

(feet bpl) 

Date Cement 
Stage 

Type of 
Cement 

Quantity of 
Cement 

(cubic feet) 

Remarks 

Conductor 48 47.25 0J75 54.5 3/23/2008 1 neat 607 Borehole depth: 56 feet bpl. 

Surface 36 35.25 0J75 494 3/30/2008 1 
bentonite mix 2,248 

Pressure grout. Cement returns observed on surface. Surface 36 35.25 0J75 494 3/30/2008 1 
neat 528 

Pressure grout. Cement returns observed on surface. 

Intermediate 28 27.25 0J75 1580 

4/20/2008 1 6% bentonite 
Neat 

1,113 
84 

Pressure grout. Bottom well tagged at 1584 ft bpl 

Intermediate 28 27.25 0J75 1580 

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

Intermediate 28 27.25 0J75 1580 4/22/2008 3 6% bentonite 1,501 Tagged cement top at 1021 feet bpl. Tremied in place. Intermediate 28 27.25 0J75 1580 

4/23/2008 4 6% bentonite 197 Tagged cement top at 670 feet bpl. Tremied in place. 

Intermediate 28 27.25 0J75 1580 

4/23/2008 5 6% bentonite 1,821 Tagged cement top at 575 feet bpl. Tremied in place. Observe 
cement return on surface. 

Final 18 17 0.500 2,472 

6/27/2008 1 neat 703 Tagged top of plug at 2,448 feet bpl. Tremied in place. 

Final 18 17 0.500 2,472 

6/27/2008 2 6% bentonite 2,248 Tagged cement top at 2,249 feet bpl 

Final 18 17 0.500 2,472 6/28/2008 3 
6% bentonite 337 

Tagged cement top at 1,638 feet bpl. Tremied in place. Final 18 17 0.500 2,472 6/28/2008 3 
12% bentonite 1,349 

Tagged cement top at 1,638 feet bpl. Tremied in place. Final 18 17 0.500 2,472 

6/29/2008 4 12% bentonite 1,236 Tagged cement top at 984 feet bpl. Tremied in place. 

Final 18 17 0.500 2,472 

6/30/2008 5 12% bentonite 1,214 Tagged cement top at 472 feet bpl. Tremied in place. Observed 
cement return on surface. 

FRP Injection 
Tubing 

12 I3J75 0.68 2,461 7/4/2008 Not Cemented Fluid Filled Annulus/Corrosion Inhibitor 

Total {ft')= 16,591 
"bpl" denotes beolow pad level 
Neat cement refers to Portland Type l/ll cement with no additives 
6% bentonite refers to Portland Type l/ll cement with a 6% (by weight) bentonite additive 
12% bentonite refers to Portland Type l/ll cement with a 12% (by weight) bentonite additive 
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HYDROGEOLOGIC 
UNIT 

PIT PIPE 

NOMINAL 48-INCH DIAMETER BOREHOLE 

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

WATER TABLE 
(AOUWER 

INTERMEDIATE 
AQUIFER SYSTEM 

ASTM TYPE I/II CEMENT 

NOMINAL 36-INCH DIAMETER BOREHOLE 

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

UPPER 
STEEL CASING FLORIDAN 

AQUIFER 

BASE OF U.S.D.W. OR 10,000 mg/L TDS 

FLUID-FILLED ANNULUS (WITH 
CORROSION INHIBITOR) 

TOP OF LOWER FLORIDAN CONFINING UNIT 

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 
O.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 

LOWER 
FLORIDAN 
AQUIFER 

BOULDER 
RONK 

FLORIDAN 
AOINFER 

CONFINING 
UNIT 
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Florida Department of 
Environmental Protection 

Charlie Crist 
Governor 

Jeff Kotticamp 
Lt. Governor 

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 
Florida Governmental Utility Authority 
280 Wekiva Springs Road, Suite 2000 
Longwood, Florida 32779 
Email: csweat@govmserv.com  

CollierCounty - UIC 
File Number: 263889-001-UC/II 
FGUA Golden Gate WWTP 
Class 1 Injection Well Construction 

NOTICE OF PERMIT ISSUANCE 

Enclosed is Permit Number 263889-001-UC/lI 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 

Jon M. Iglehart 
Director of District Management 

Florida Department of 
Environmental Protection 

Charlie Crist 
Governor 

JefTKottkamp 
Lt. Governor 

Michael W. Sole 
Secretary 

SENT VIA ELECTRONIC MAIL: 

In the Matter of an 
Application for Permit by: 

Charles L. Sweat, Director of Operations  
Florida Governmental Utility Authority  
280 Wekiva Springs Road, Suite 2000  
Longwood, Florida 32779  
Email: csweat(5).govmserv.com 

June 27,2007 

CollierCountv - UIC 
File Number: 263889-001-UC/lI 
FGUA Golden Gate WWTP 
Class 1 Injection Well Construction 

NOTICE OF PERMIT ISSUANCE 

Enclosed is Permit Number 263889-001-UC/lI 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 OfiRce 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 

Jon M. Iglehart 
Director of District Management 
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CERTIFICATE,OF SERVICE 

Clerk StamP , 

• 
FILING AND ACKNOWLEDGMENT 

OILED,:on'ilis date; pursuant to Section 120.52, Florida-Statuies?  with the designated Department: Clerk, receipt 
ofwhiCh is hereby acknowledged. 

The unclersiOedllesignated.clerk hereby certifies that this PERMIT and allicopies were mailed befare the cloie 
of business on June 27, 2007 to the listed Periobs. 

Enclosure 

Cc Nancy, Marsh, EPA, (maislinancyQepa.go0 
Steve.Aadersbn; SOR/1%'3:(aanderso@,sfyiald.gov) 

• Ron Reise,' tiSGS:ifireeie0ifsg,§4607::::" 
Joe Habeifeld, FDEP (ioe.liaberfeld0,deP.state.fl.us) 
James T::Macon, Pa, (jiiiicon@arcadis-u.com) 

• .•/• CERTIFICATE OF SERVICE 

The undersigned dMig^^ and all.copies were mailed before the close 
bfbysinessoii juhe27,2007totheji^^ > * 

Clerk Stamp, 

FILING AND ACKNOWLEDGMEI^^ 

FttEDj ori liiis datei j i 12p.52i Flonda Statutes, with tiie deJsigtiated Department Cleric, receipt 
df which is hereby {usknowledged^ /X 

6/27/07 

Clerk 

JMl/DR/jgh 

Enclosure 

Cc Naihcy Marsh. EPA (nlarsh;naiicv(g!epa.govy 
• IT!,'; r • '7* . 

; Ron Reese:'USGSilfreTeesefS^ 
Joe Haberfeld, FDEP (ioe.habe!rfeldfS).dej?.state.fl.us)  
James Tj'Macbn: P.E.. (imaconfg).arcadis-usxom'> 

Date 
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Florida Department of 
Environmental Protection 

Chailie:Crist 
Governor 

Jeff Kottkamp 
Lt. Governor 

Michael W. Sole 
Secretazy 

PF1011TTEE:, • ' 
ChirleSL.5y? DIrector of Operations 
Florida Governmental Utility Authority 
280 Wekiva SpringsRoad, Suite 2000 

FloridaLongwood, 32779-.' 'L•CP  

Emiail: csweat@golimierv.corn  

PERMIT 

Collier,County',UIC • 
File Number! 263889-001-UC/1I 
Date of Isstie: Jtine 27;  2007 
Expirafion Date::' June 26,2012 
Latitude: 2:60° f0.0' 13:90"N 
Longitude: 1.0°42.0' 09.00" W 

Golden;FGUA Gate WWTP 
Class 1 Injection Well Construction 

•• 
This permit is issued under the 'provisions of Chapter 403, Florida (F .S.), and, Florida Adininistrative 
cdae Rules 6274, 62-520, 62-528;: 62-550, 62-600, 62-601;, '62-'620' and 62-660., • The above named 
permittee is hereby, authorized to perform the work -or operate the facility•'shown on the application and approved 
drawing(s),, plans; and other documents, attached 'hereto or on file with "the "DePartment and made a part hereof 
and specifically described as follows: • • • 

Construct one nominal-eighteen-inch (18) inch diameter steel casing Class I injection well (IW-1), with 
cemented eighteen-inch (18) steel casing to approximately, 2750 feet •helOW land, surface (bls) and •-11.97-inch ID 
FRP injection tubing, and 'packer assembly Placed to approximately 2730 feei and a total depth of 
approximately 3450 •feet,1:4s. The:annular space Wilt be fluid' filled:With•fhillihiirtartillitricor'100 or' equivalent 
and water•SolutiMi.; Injection will be into the Oldsmar :for the.Primary means of dispOsal of non- 
hazardous reverse Osmoais concentrate from the Golden Gate WTP andLnon-haiardous secondary treated 
domestie wastewater from the Golden Gate WWTP at a nuOdinuin Injection rOe'ef 10 feet per second, (fps), in 
the 1 .97rinch ID FRP. injection tubing or 3510 GPM (gallons per minute). In no.case shall the maximum disposal 
volume of 5.0 million gallOna per daY,..(MGD), be exceeded. The dual zone monitoring well (DzmVili) will be 
completed approximately' from 950 i61900 feet bls and iiiiirotintateikfrOM1259 M 1300 feet, bls. • 

The Application to Construct/Operate/Abandon Class I, III, or ,Injection well System; DEP Form-62- 
• , 

528.900(1); was receive& April '7; 2006, With. supporting documents and additional information last received 
January 8, 2907. The Certificate.  of Demonstration Oinatioial Responsibility' apprOyedluly 27, 2006. The 
project is located at the 32n&Aientle S.W. at Golden Gate  City, OlOrida;.-eollier County, Florida. 

• 'r 

Subject to Specific Conditions 1-14. 
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. • . 

Florida Department of 
Environmental Protiection 

Charlie Crist 
Governor 

Jeff Kottkamp 
Lt Governor 

Michael W. Sole 
Secretary 

P E R M I T 

PERiVOTTE , 
CMrles;L. Sweiiî  of Operations 
FloridkiGovqiimehtal Utility Authority 
280 WekiWspriiigpSRi^ Suite 2000 
l̂ ngwroodî Fi 
Eniail: csweat@g6vmsei-v.cbin 

CollierCbuhtv'-.UIC 
File lijiimbei: 263889^ I 
Dateof IMW^^ 
Mpiiration D t̂e?/une 2̂ ^ 
l^tude:26.6^ lb-0' i3lb0"N -
i^ni^tude: r 81.0̂ 42.0' (W.QO" W 
FpUA^GblderiiG^^ 
CXasi 1 Injection Weil Cohstructibn 

This pertnit is issued undeis the: proyisibhs of, Chai}ter;403, Florida; Statutes (F.S.), and Florida Adininistrative 
CcSl̂ (F.A;C.) I&iie^ 62r4; 62-520y 62-528,̂  62-550̂  62-600̂  62̂ ^̂ ^̂  The above named 
pqnnittee lis hip;by, a to i>eifoniii the wbrjĉ or operate the fad^ty; shown pn the application: and approved 
drawing(s), plans, and other documents, attached hereto or oiii file with the j ^ ^ ^ made a pairt hereof 
and specificdiy described follows: 

Construct one (1) rioihinal eighteen-inch (18) jnch diameter steel casiiiig Class I ihj^rtion well (IW-1), with 
cemerited eighleen-inch (18),steel casing to approximately 275() fert feloW land and l l.97-inch ID 
FRjP injectibn̂ ^ i ^ ^ to approxiinatê ^ iand a total depth of 
^liroxiirate^^ 3:4^vfeet,bls. The;ani^ wU; be fluid fiUwTwth dr equivalent 
Md water splutipn.. Injection wall be into the Oldstriari/Foririiution̂ ^̂ ^ tiie p̂rimaiy riieaxis of dispbsal of npn-
hazardpus reverse bsniosis concentrate from the Goldion Ciate W ^ secondary treated 
domestic >yasteVrater from the GOWOT Gate VnVTP at a maxiinuiri injection rafe'̂^̂ 'p̂^ 10 feet per second, (fps), in 
the 11.97-mch ip FRP. injection tuliing or 3510 GPM (gallpns per mihtite): Iri riacase shall tiie maximum disposal 
volume of 5.0 imiiion gallons per day.(^ exceeded; TKC dual'zone riipnitbring Well (DZMW-l) will be 
completed approximately|fix)m 950 tpT 

TTie Application to ConstrucfOperate/Abandon Class I , III, or V ̂ Injection well Systemi DEP Formv-62-
528.900(1), was received- April 7; 200(5, with suppbrting doMimmente / information last received 
Januaiy 8,2007. The Certificate of I ^ ^ RespomibiHty ^̂ ^̂  2006. Tlie 
project is located at tiie 32rid Avenue S.W. at Golden (Gate City, Flimda^Cpllier County, Florida. 

Subject to Specific Conditions 1-14. 
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Charles L. Sweat, Director of Operations Pennit/Cert No.: 263889-001-UC/II 
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. 

b. 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. 

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

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

e. 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. 

f. When requested by the Department, the permittee shall furnish, within the time specified, any information 
needed to determine whether cause exists for modifying, revoking 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 62-528340(4), F.A.C., all reports shall contain the following 
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. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations." 

h. The permittee 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. 

i. The permittee shall give advance notice to the Department of any planned changes in the permitted 
facility or injection activity that may result in noncompliance with permit requirements. 

The permittee shall report any noncompliance that may endanger health or the environment, including: 

Page 2 of 13 

Charles L. Sweat, Director of Operations  
32nd Avenue S.W.  
Golden Gate City, Florida  
SPECIFIC CONDfTiONS; 

Permit/Cert No.: 263889-001-UC/11 
Date of Issue: June 27,2007 
Expiration Date: June 26,2012 

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 iq)plication. 

b. 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 

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

d. Proper operation and msuntenance includes effective performance, adequate funding, adequate operator 
staffing and training, and adequate laboratory and process controls, including appropriate quality 
assurance procedures. 

e. 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. 

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

g. Signatories and Certification Requirements 

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

(2) In accordance with Rule 62-528.340(4), F.A.C., ail reports shall contain the following 
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. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations." 

h. The permittee 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. 

i. The permittee shall give advance notice to the Departinent of any planned changes in the permitted 
fricility or injection activity that may result in noncompliance with permit requirements. 

j . The permittee shall report any noncompliance that may endanger health or the envirotmient including: 
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Charles L. Sweat, Director of Operations Permit/Cert No.: 263889-001-UC/1I 
32nd Avenue S.W. Date of Issue: June 27, 2007 
Golden Gate City, Florida Expiration Date: June 26, 2012 
SPECIFIC CONDITIONS:  

(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 5 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. 

1. 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(1Xc)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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Charles L. Sweat, Director of Operations  
32nd Avenue S.W.  
Golden Gate City, Florida  
SPECIFIC CONDITIONS; 

Permit/Cert No.: 263889-001-UC/lI 
Date of Issue: June 27,2007 
Expiration Date: June 26,2012 

(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 malfuiiction 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 5 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. 

1. 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, FA.C. The permittee shall deliver the records to the Department office that 
issued the permit at the conclusion of tlie 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 necessaty 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 
^proved by the Department prior to start of construction. 

c. Speciflc 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 inciude 
specific conductance, pH, chloride, temperature and water level. 

e. Pursuant to Rule 62-528.455(1 Xc)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 REOUIREMENTS  
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. 

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

c. 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 calibration 
must be provided at the scheduled tests. 

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

(1) 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 injection 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. 

e. 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. 

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

g. 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. 

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

i. 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. 

j. 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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progress review meetings at appropriate times witii the TAC and permittee for the purpose of reviewing 
the results of tests, geophysical logging, surveys, drilling records and construction problems. 

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

c. 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 calibration 
must be provided at the scheduled tests. 

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

(1) 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 injection 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) testir^ with effluent 

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

e. The cementing program for the fmal 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 conunence prior to approval being granted. 

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

g. 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. 

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

i . 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 aciylamide) and the minimum 
criteria for municipal effluent 

j . 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.A.C. 

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. 

1. All dual induction, sonic and caliper geophysical logs run 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 

5. REPORTING REQUIREMENTS 

a. All reports and surveys required by this permit must be submitted concurrently to all the members of the 
TAC. The TAC consists of representatives from these agencies: 
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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.A.C. 

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. 

1. All dual induction, sonic and caliper geophysical logs run 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 
Departmmt 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 tlie plans and/or specifications submitted in siq)port 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 enviroimient 
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 
inomediately 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 tlie injection well system, unless the wells qualify for an operation permit 
applied for by the permittee and issued by the Department 

5, REPORTING REQUIREMENTS 

a. All reports and surveys required by this permit must be submitted 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 36th  Street, Suite 107 
Miami, 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: 

(1) Description 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 every ten (10) feet or at every change in formation. 
Description of work and type of testing accomplished, 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, including 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 daylight hours Monday through Friday. 
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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: 

(1) Description 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 every ten (10) feet or at every change in formation. 
Description of work and type of testing accomplished, 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 probiem. 

(5) Description of the amount of salt used. 

(6) Results of any water quality analyses performed as required by this permit including 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 daylight 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. 

e. An interpretation of all test results must be submitted with all test data and geophysical logs. 

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

c. 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 testing conducted pursuant to Rules 62-528.405(3)(a) 
and 62-528.410(7)(e), and 62-528.450(3Xa)2., F.A.C. 

(5) Confining zone data 

(6) Background water quality data for the injection and monitor zones 

(7) Waste stream analysis 

(8) As-built well construction specifications 

(9) Draft operation and maintenance manual with emergency procedures 

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

d. The emergency discharge method shall be fully operational and no emergency discharge shall occur until 
the permittee has obtained all necessary permits. 
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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 operation 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 
test of such duration to allow for the prediction of the operating pressure. 

c. 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 testing conducted pursuant to Rules 62-528.405(3)(a) 
and 62-528.410(7Xe), and 62-528.450(3Xa)2., F.A.C. 

(5) Confining zone data 

(6) Background water quality data for the injection and monitor zones 

(7) Waste stream analysis 
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(10) Other data obtained during well construction needed by the Department to evaluate whether the 
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e. Any corrective action required under Rule 62-528.300(5Xc)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 

(3) Monthly specific injectivity testing 

(4) Reporting requirements, and 

(5) 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(1Xg) 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 pennittee 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: 

- ; 4%0 - & '. - - " "r  401.5', RAMEMBEtliiiii ' - '-liatZtminA 
48" Steel 50' 
36" Steel 500' 
28" Steel 1350' 
18" Steel 2750' 

11.97" ID FRP 2730' 
from 2750 to 3450 
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e. Any corrective action required under Rule 62-528.300(5Xc)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 

(3) Monthly specific injectivity testing 

(4) Reporting requirements, and 

(5) 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 Weli 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 friilure of any of these instruments for a period of more 
than 48 hours, die 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 TW-1. The proposed specifications for the injection well are as follows: 

Casing Diameter and Type 1, D^tk (bis) Cased > . - 'Open Hole (bis) ^ : /.^ . - -
48" Steel 50' 
36" Steel 500' 
28" Steel 1350' 
18" Steel 2750' 

11.97" ID FRP 2730' 
from 2750 to 3450 
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41,-IltiNg LPREMNIA)1714i ' - —211MIVERVTintatat i':}1:2-Wgig,0 ' - ''' , eer TiaW,CIROM 
Injection Pressure (psi) Daily/Monthly 
Maximum Injection Pressure Daily/Monthly 
Minimum Injection Pressure Daily/Monthly 
Average Injection PresiUre Daily/Monthly 
77,11MPIORSAMMOINDIntliagAVKAMINV 4.:tVg'Sr4,0at-Til : ''"'Ic4k.---41PM-IMMEW-0 
Annular Pressure (psi) Daily/Monthly 
Maximum-Ammlar Pressure-- --- - - „_ -Daily/Monthly-- - ---- --- - 
Minimum Annular Pressure Daily/Monthly 
Average Annular Pressure Daily/Monthly 

rgigNailgaVVENN.r PYYLI'Cv,  IMMIAIM,:_A4,:: ::?00.0. VS;::,-:kigAdtt.30.-'41:555NA• er"1:' ..,(...,,V  -4C- 7:.: 
FlUid added to/removed from Annulus (gallons) Daily/Monthly 
Piiistrie added to/removed from Annulus (psi) Daily/Minithly 

WaTtiWZMATMONVEMArai-Sigq4551MVik,K 4',M-?,.4.-ViiengalleSIZOW-ISMigatit 
F1OW Rat6 (gpm) . . Daily/MOnthly 
Maiiininni Flow Rate Daily/Monthly 
Minimum Flow Rate Daily/Monthly 
Average'Flo* Rate ' fl DailyAv1Onthly 
0301MSiRP:Vgi:ANatFAIf —1.•  '''• ,-;-:;-' '(4.11TAVAA"10-4 DM4'0,11,7,Vgat;MAMM:25;,;;:a0,,,V 
Total Volume WRF Effluent Injected (gallons) Daily/Monthly 
Total VolunieWTP Concentrate Injected (gallons) Daily/Monthly 

Inlectate Water Quality 

WRF Effluent Water Quality 

0-5/7.3M :SAFflArdatiMi • '' iig4M-NraMEMOCA Mil'4,RAggiReildithkiRiiiiiiiii&MOMM 
Ammonia (mg/1) Monthly 
Total Kjeldahl Nitrogen (TKN) (mg/L) Monthly 
Nitrite + Nitrite as N (mg/1) Monthly 

WTP Concentrate Water Oualitv 

!'PAU ,VV4,..1, " '1_, .611-k:L tzgi-i,`-,i-'-.46i-M 't.'4:it.-)6- ,- -Illefio-itink7Fiiii-taWir-W3F;- 
Specific Conductivity (µmhos/cm) " Monthly 
Total Diisolved Solids (mg/L) Monthly 
pH (std. units) Monthly 
Chloride (mg/L) Monthly 
Sulfate' (mg/L) Monthly 
Field Temperature (°C) Monthly 
Total Kjeldahl Nitrogen (TKN) (mg/L) Monthly 
Sodium (mg/L) Monthly 
Calcium (mg/L) Monthly 
Potassium (mg/L) Monthly _ 
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Injection Pressure (psi) Daily/Monthly 
Maximum Irijection Pressure Daily/Monthly 
Minimum Injection Pressure Daily/Monthly 
Average Injection Pressure Daily/Monthly 

Annular Pressure (psi) Daily/Monthly 
Maximum Aimular Pressure - — - — — ... _ - - -Daily/Monthly-- -- — 
Minimum Atmular Pressure Daily/Monthly 
Average Annular Pressure Daily/Monthly 

Fltiid added to/removed fix)m Annulus (gallons) Daily/Monthly 
Pressure added to/removed from Atmulus (psi) Daily/Monthly 

FloW Riate (gpm) • Daily/Mbnthly 
Maxiriiiuri Flow Rate Daily/Monthly 
Minimum Flow Rate Daily/Monthly 
Average'Flow Rate ' ' Daily/Monthly 

Total Volume WRF Effluent Injected (gallbns) Daily/Monthly 
Total Volume WTP Concentrate Injected (gallons) Daily/Monthly 

Iniectate Water Oiiaiitv 

WRF Effluent Water Quality 

Ammonia (mg/1) Monthly 
Total Kjeldahl Nitrogen (TKN) (mg/L) Monthly 
Nitrate + Nitrite as N (mg/1) Monthly 

WTP Concentrate Water Ouaiitv 
• I • 

^x^m^^^^mmeOm^^^ms^K^ ^is^m^mmmmueimms^^m Specific Conductivity (limhos/cm) ' Monthly 
Total Dissolved Solids (mg/L) Monthly 
pH (std. units) Monthly 
Chloride (mg/L) Monthly 
Sulfate(mg/L) Monthly 
Field Temperatiire (°C) Monthly 
Total Kjeldahl Nitrogen (TKN) (mg/L) Montiily 
Sbdium (mg/L) Monthly 
Calcium (mg/L) Monthly 
Potassium (mg/L) Monthly 
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Charles L. Sweat, Director of Operations Permit/Cert No.: 263889-001-UC/lI 
32nd Avenue S.W. Date of Issue: June 27, 2007 
Golden Gate City, Florida Expiration Date: June 26, 2012 
SPECIFIC CONDITIONS:  

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 (bb)/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 pennittee 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 pennittee shall report to the Department in writing 
the remedial action to be taken and the date when the failure will be corrected. 

DZMW-1 

Paramiters 
. . 

' Reporting Frequency ' 
Maximum 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'  
Specific Conductivity (tunhos/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/I) Weekly 
Total Kjeldahl Nitrogen (TKN) (mg/L) Weekly 
Sodium (mg/L) Monthly 
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Charles L. Sweat, Director of Operations  
32nd Avenue S.W.  
Golden Gate City, Florida  
SPECIFIC CONDITIONS; 

Permit/Cert No.: 263889-001-UC/11 
Date of Issue: June 27,2007 
Expiration E>ate: June 26,2012 

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-l) as described 
below: 

WeUName Casing Diameter and Type Depth Cased (bls)/Total (bis) 
DZMW-l 24" Steel 500' 
DZMW-l (Upper) 16" Steel 950' 
DZMW-l (Upper) fcom 950 to 1000 
DZMW-l (Lower) 6.625" FRP 1250' 
DZMW-l (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 fi^uency 
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-l 

Parameters Repotting Frequency 
Maximum 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 
Specific Conductivity (̂ mhos/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/1) Weekly 
Total Kjeldahl Nitit)gen (TKN) (mg/L) Weekly 
Sodium (mg/L) Monthly 
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Charles L. Sweat, Director of Operations Permit/Cert No.: 263889-001-UC/1I 
32nd Avenue S.W. Date of Issue: June 27, 2007 
Golden Gate City, Florida Expiration Date: June 26, 2012 
SPECIFIC CONDITIONS:  

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. 

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

c. 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. 

d. The pennittee 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. 

e. 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. 

b. A written 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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Charles L. Sweat, Director of Operations  
32nd Avenue S.W.  
Golden Gate City, Florida  
SPECIFIC CONDITIONS; 

Permit/Cert No.: 263889-001-UC/lI 
Date of Issue: June 27,2007 
Expiration Date: June 26,2012 

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. 

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

c. 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-aimual basis. The permittee shall maintain 
ali monitoring equipment and shall ensure tiiat 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 metei(s), and chart recorder(s) shall be calibrated using standard engineering methods. 

d. The permittee shall submit monthly to the Department the results of all injection well and monitor well 
data required by tiiis 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. 

e. The Engineer of Record or designated qualifled representative must be present for the start-up operations 
and the Department must be notified in writing of ttie 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 malfimction to the UIC Program staff. South District office. 

b. A written 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 
emei:gency or plaimed outage conditions. 
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Charles L. Sweat, Director of Operations Permit/Cert No.: 263889-001-UC/lI 
32nd Avenue S.W. Date of Issue: June 27, 2007 
Golden Gate City, Florida Expiration Date: June 26, 2012 
SPECIFIC CONDITIONS:  

b. Any changes in emergency disposal methods must be submitted for Technical Advisory 
Committee (TAC) review and Department approval. 

c. The permittee shall notify the Department within 24 hours whenever an emergency discharge has 
occurred (Rule 62-528.415(4Xc)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. 

b. 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 
Bureau of Water Facilities Regulation 
Department of Environmental Protection 
2600 Blair Stone Road, Mail Station #3530 
Tallahassee, FL 32399-2400 

Underground Injection Control Program 
Department of Environmental Protection 
South District Office 
2295 Victoria Avenue, Ste 364 
Ft Myers, FL 33902-2549 

c. 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. 

d. In the event that the mechanism used to demonstrate financial responsibility should become insufficient 
or invalid for any reason, the pennittee shall notify the Department of Environmental Protection in 
writing within 14 days of such insufficiency or invalidation. The pennittee 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. 

b. If the Department determines that the injection well lacks mechanical integrity, written notice shall be 
given to the permittee. 

Page 12 of 13 

Charles L. Sweat, Director of Operations  
32nd Avenue S.W.  
Golden Gate City, Florida  
SPECIFIC CONDITIONS; 

Permit/Cert No.: 263889-001-UC/lI 
Date of Issue: June 27,2007 
Expiration Date: June 26,2012 

b. Any changes in emergency disposal methods must be submitted for Technical Advisory 
Committee (TAC) review and Department approval. 

c. The permittee shall notify the Department within 24 hours whenever an emergency discharge has 
occurred (Rule 62-528.415(4Xc)l., FA.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 necessaiy 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. 

b. The permittee shall update aimually 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 a&er the anniversary date of issuance of this permit 
to die following addresses: 

Underground Injection Control Program 
Bureau of Water Facilities Regulation 
Department of Environmental Protection 
2600 Blair Stone Road, Mail Station #3530 
Tallahassee, FL 32399-2400 

Underground Injection Control Program 
Department of Environmental Protection 
Soudi District Office 
2295 Victoria Avenue, Ste 364 
Ft Myers, FL 33902-2549 

c. 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 aimual financial report for the latest completed fiscal year of 
that local entity. 

d. 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 shali establish, and thereafter maintain, mechanical 
integrity of the well at all times. 

b. If the Department determines that the injection well lacks mechanical mtegrity, written notice shall be 
given to tlie permittee. 

P^e 12 of 13 



: •„ • 
Permit/Cert 2638894001-UC/1I 
Date of June 27, 2061 

• EXPiratiOn Date: June 2C 2012 
•? 

Charles L. Sweat,' Director of Operation.s 
32nd Avenue S.W. 
Golden Gatetity, Florida 
SPECIFIC:CONDITIONS:  • 

c. Unless the Department requires the iminediate cessation of injection, within 48 hours of receiving written • 
notice from•the department that the well lacks mechanical integrity the pennittee shall cease injection into 
the well unless•the Departnient ailOws continued injection pursuant to (d) 

- . • 
d. The Department may allow the permittee to continue operation of a well;that lacks mechanical integrity if 

the pertnittee demonstrates that;fluid movement into or between underground sources of drinking water is, 
not occurring. ••.,, ' , , 

12. The permittee is reminded of the necessity to comply with the pertinent regulations of any other regulatory 
agency, as Weil as any counti,, Municipal, and-federal regulationsipplicableto-tireirdject: ThesesegnIations 
may' include; but not lintited•totliose of the Federal Eniergenci Management 'Agency in impletnentiiig.hood 
control measures. This *alit should not'be construed to imply 'compliance•NVith 'the rules and regulations of • - 

13. The perinittee`Shalltel*Warent andoperate under the.general conditions initulk62-528.301(1)(0through (x) 
and Rule 62-528.307(2)(a) thrOuglf (f); F.A.C. - These 'general conditions are up?n the permit* and 
enforceable pursuant 403 of the Florida Statutes:. 

,. • 
Note In the event of an_ emergency, the permittee shall contact the.  Department by calling (850) 488-1320. 
During normal business hours, the permittee shall call (239) 332.97.5.• • 

call_ 

Issued tItis 27__ day.of June 2007. 

 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL PROTECTION'  

  

JMI/DIVjgh 

 

Jon M. Iglehrirt • 
Director of District Management 

other regulatory agenciesf  
0•.• 

age;13 of.131 
11. 

.''•fy-

Charles L. Sweat,'Director of Operations 
32nd Avenue S.W. 
Golden Gate City, Florida 
SPECDFiiC^dNblTIQNS; V 

Permit/Cert No.: 263889̂ 001-UC/lI 
Date of Issue: Junie 27,2007 
Expiration I^te: Jiine 26/2012 

c. Unless the Depsutment requires the immediate cessation of injectibn, witiiiii 48 hours of receiving written 
notice, fiom the department thatJh^ well lacks mechanical integrity tlie pdmittê ^ into 
the well uiUess die 

d. The pei»rtment may allow the permittee tb continue opeikion of a well that lacks mechaiiical integrity if 
the permittee demonstrates tlut fluid movement into or between.uhdergroiuid;sources of drinking water is^ 
notoccurriiig. ;v ^ •'''^l:::. \ ' ^t^"'. '' 

12. The permittee. is reminded of the necessity, to comply with the pertinoit regidatipns of any btiier regulatory 
agencŷ  well as any ĉ  regulatipns applioibie tô t̂î ^̂ ^̂  These r̂e^ations 
may includê  but hot liimtraxtp;̂ ltĵ ^ tile Federal Emergency Mariagement;Agency. in iinplemeritiiig^ flood 
control measures. This pNcrmit shiô d not be a)nstni^ imply 'compliance Witii tiie rides, â ^ regiilations of 
otherregiUatbtyagenciesir,--̂ ^̂ ^̂  v̂'. 

13. The permittM ŝhaU;̂ fe|â  
and Rule 62-528.307(2̂ ^̂ ^̂  boridiidoris ai^ bindirig upon die permittee and 

. ' enifbrce^ep : ; ' , M^^' '[ ''• 

Note; In the event of an-emeVgencystiie p ^ ^ shall cpritact the E>epartment by calling (850) 4iS8-i320. 
IDuring ribrmal business hours, the permittee shidi call (239̂  • ' 

Issued tiuS i_27̂  day of June 2007. 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL PROTECTION 

4i 

JMI/DR^gh 

Jon M. Iglehart 
Director of District Management 
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ARCADIS 

Appendix B 

Geologic Logs, Penetiation Rate 
Chart and POTS Description and 
Analysis Report 

ARCADIS 

AppendbcB 

Geologic Logs, Pendration Rate 
Chart and Core [description and 
Analyas Report 



ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWTF Injection Well System 
Monitor Well MW1 

LITHOLOGICAL DESCRIPTION 
DRILLING • DEPTH ' 

INTERVAL 
, THICICNESS 

COMMENTS 

Fill: sand, limerock and clay. 0 — 4 4.0 

LIMESTONE AND SAND: Limestone, 60%, light olive 
gray. (5Y 5/2), grainstone, soft to moderately hard, poorly 
cemented; Sand, 40%, quartz:, some calcareous, clear to 
yellowish gray (5Y 8/1), fine grained, sub-rounded; Shell, 
trace, small (0.1-inch) fragments. 

WOE3-4K, 
RPM5-10 
ROP=10-12min/ft 

4-10 6.0 

WOE3-4K, 
RPM-10 
ROP=10-12min/ft 

10-18 8.0 
CAP ROCK; LIMESTONE WITH UTILE SAND; 
Limestone, 90%, yellowish gray (5Y 8/1), grainstone, 
hard, moderately well cemented; Sand, 10% mostly 
yellowish gray, calcareous, little quartz, clear, very fine- to 
fine- grained, sub-angular. 

WOI3=3-4K, 
RPM3-10 
ROP=1min/ft 

18-30 12 
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%, white (N9), small tests; 
Limestone, 10%, light olive gray (5Y 6/1), grainstone, 
very soft to soft, poorly cemented; Phosphate, trace, black, 
grains <1mm. 
SHE1I, WITH SOME SAND AND LIMESTONE; Shell, WOI3-4K, 

RPM5-10 
ROP=3-5rninift 

30-46 16 60%, white (N9ito medium gray (N5), tests to 0.4-inch, 
mollusks; Sand, 20%, very light gray (N6), calcareous, 
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. 

WOE3-4K, 
RPM -10 
ROP=7-10min/ft 

46-52 6 
FOSSILIFEROUS LIMESTONE WITH LITTLE SAND 
AND SHELL; Limestone, 80%, light olive gray (5Y 6/1), 
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 (N5), tests to 0.4-inch, mollusks; Phosphate, trace, 
black, grains <1mm. 
SAND; Sand, 100%, yellowish gray (5Y 8/1) to very pale 
orange (10YR 8/2), calcareous, very fine- to fine- grained, 
sub- angular; Clay, trace, yellowish gray, calcareous, 
chalky, very soft, non- plastic; Phosphate, trace, black, 

WOIE-5K 
RPM=15 
ROP=<lmin/ft 

52-70 18 

very soft, grains <1mm. 

p.  
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ARCADIS GEQEXXaCLOG 

FGUA Golden Gate WWTF Injection Wdl Systran 
Monitor Wen MWI 

LITHOLOGICAL DESCRIPTION 
DRILLING 

COMMENTS 
DEPTH 

INTERVAL 
THICKNESS 

Fill: sand, limerock and clay. 0^4 4.0 

LIMESTONE AND SAND: Limestone, 60%, lia^ olive 
gcay (SY 5/2X giain ône, soft to moderatefy hard, pooriy 
cemented; Sand, 40%, quartz, some calcareous, clear to 
yellowish gray (5Y 8/1), fine grained, subrounded; Shell, 
trace, small (0.1-inch) fiagmoits. 

WOB=3-4K, 
RPM=6-10 
ROP=10-12min/ft 

4-10 6.0 

CAP ROCK; LIMESTONE WITH LITTLE SAND; 
Limestone, 90%, yellowish gray (SY 8/1), grainstone, 
hard, modoatdy well conented; Sand, 10%, mostly 
yellowish gray, calcareous, little quartz, clear, vay fine- to 
fine-grained, sub-angular. 

WOB=3-4K, 
RPM=6-10 
ROP=10-12min/ft 

10-18 8.0 

CALCAREOUS SAND, LITTLE SHELL AND 
LIMESTONE; Sand, 80%, very Ugfat gray (N6), 
calcareous, little quartz, clear, veiy fine- to fine- grained, 
sub-angular; SheU, 10%, white (N9X small tests; 
Limestone, 10%, ligbt olive gray (SY 6/1), grainstone, 
veiy soft to soft, poorly cemented; Phô hate, trace, black, 
graitis <ltnfn 

WOB=3-4K, 
RPM=6-10 
ROPs=1mln/ft 

18-30 12 

SHELL WITH SOME SAND AND LIMESTONE; Shell, 
60%, white (N9) to meditmi gray (NS), tests to 0.4Hmdi, 
molhisks; Ssoid, 20%, voy light gray (N6), calcareous, 
little quartz, clear, veary fine- to fine grained, sub̂ angulai; 
Limestone, 20%, l i ^ olive gray (SY 6/1), grainstone, 
very soft to soft, pooriy cemented, 

WOB=3-4K, 
RPM=6-10 
ROP=3-Smin/ft 

30-46 16 

FOSSILIFEROUS LIMESTONE WITH LTITLE SAND 
AND SHELL; limestcme, 0̂%, lig^ oUve gray (SY 6/1), 
very fossiliferous (coquina), with shell intraclasts 
(molhisks, corals), moderately hard, moderatety well 
cemoHed, vu^;^ Sand, 10%, very lig^ gray (N6), 
calcareous, veiy little quartz, clear, vay fine- to fine­
grained, sub-angulaĵ  Shell,10%, white (N9) to mednun 
gnty (NS), tests lh 0.4-inch, molhisks; Phoqjhate, trace, 
black, grains <lnan. 

WOB=3-4K, 
RPM=6-10 
ROP=7-10min/ft 

46-S2 6 

SAND; Sand, 100%, yellowish gray (SY 8/1) to vray pale 
orange (lOYR 8/2), calcareous, vesy fine- to fine^ grained, 
sub- angular; CUty, trace, yellowish gray, calcareous, 
chall^, voy soft, non-pl^c; Phosphate, trace, black, 
voy soft, grains <lmm. 

WOB=SK 
RPM=1S 
ROP=<lmin/ft 

S2-70 18 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWIT Injection Well System 
Monitor Well MW1 

WOB=5K 
RPM=25 
ROP=<lmin/ft 

70-80 10 SAND AND LITTLE LIMESTONE; Sand, 85%, . 
yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), 
calcareous, little quartz, clear, very fine- to fine- grained, 
sub-angUlar; Limestone, 15%, yellowish gray (5Y 8/1) to 
very pale orange (10YR 8t2), fossiliferous grainstone, very 
soft to soft, poorly cemented, vuggy; Clay, trace, yellowish 
gray, calcareous, chalky, very soft, non- plastic. Phosphate, 
trace, black, very soft. 

WOB=5K 
RPM=25 
ROP=3-5min/ft 

80-100 20 SAND, SOME LIMESTONE AND LIME SHELL; 
Sand, 70%, yellowish gray (5Y 8/1) to very pale orange 
(10YR 8/2), calcareous, little quartz, clear, very fine- to 
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 

RPM=25 
ROP=1-2min/ft 

100-110 10 
Limestone, 60%, yellowish gray (5Y 8/1) to light gray 
(N7), very fossiliferous (coquina), mollusks, trace of 
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 
01-inch, mollusks; Phosphate, trace, black, very soft. 
SAND; Sand, 100%, yellowish gray. (5Y 8/1) to very pale 
orange (10YR 8/2), calcareous, very little quartz, clear, 
very fine- to fine-"grained, sub- angular, Shell, trace, very 
pale orange (10YR 8/2), very small tests to 0 1-inch; 

WOB=2-3K 
RPM=90 
ROP=<lmin/ft 

110-130 20 

Phosphate, trace, black, very soft. 
WOB=2-3K 
RPM=90 
ROP=3-5min/ft 

130-140 10 LIMESTONE WITH LITTLE SAND AND SHELL; 
Limestone, 80%, yellowish gray (5Y 8/1) to light gray 
(N7), fossiliferous (coquina), some grainstone, mollusks 
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%, 
very pale orange (10YR 8/2), tests to 0.3-inch, mollusks. 

WOB=1-3K 
RPM=90 
ROP=2-5min/it 

140-160 20 SAND, SOME LIMESTONE AND LITTLE SHELL; 
Sand, 70%, quartz, clear, very fine- to fine- grained, sub- 
rounded, some calcareous, yellowish gray (5Y 8/1) to very 
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 01-inch, 
mollusks; Phosphate, trace, black, very soft, grains <1mm. 
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ARCADIS €e(»X>GICLOG 

FGUA Goldoi Gate WWTF Injection Wdl System 
Monitor WeD MWI 

SAND AND LITTLE LIMESTONE; Sand, 85»/«, 
yellowish gray (SY 8/1) to very pale orange (1()YR 8/2), 
calcareous, little quartz, clear, very fine- to fine- grained, 
sub-angiilan Limestone, 1S%, yellowish gray (SY 8/1) to 
veiy pale oran^ (lOYR 8/2), fossiliferous grainstone, very 
soft to soft, pooriy cemented, vuggy; Clay, trace, yellowish 
gray, calcareous, chalky, veiy soft, non- plastic. Fliosphate, 
trace, black, veiy soft 

WOB=SK 
RPM=2S 
ROP=<lmin/ft 

70-80 10 

SAND, SOME LIMESTONE AND LTFTLE SHELL; 
Sand, 70%, yellowish gray (SY 8/1) to very pale orange 
(lOYR 8/2), calcareous, litde quartz, clear, veiy fine- to 
fine- grained, sub-angular; Limestone, 20%, yellowish 
gray (SY 8/1) to very pale orange (lOYR 8/2), fossiliferous 
grainstone, trace of forams, veiy soft to soft, poorly 
cemented, vuggy; Shell, 10%, very pale orange (lOYR 
8/2), small tests to 0.2-inch, mollusks; Phosphate, trace, 
black, veiy soft. 

WOB=SK 
RPM=2S 
R0P^3-Smin/ft 

80-100 20 

LIMESTONE WITH SOME SAND AND SHELL; 
Limestone, 60%, yellowish gray (SY 8/1) to Ugiht gray 
(NT), veiy fossiliferous (coquina), mollusks, trace of 
forams, some quartz grains, fine grained, soft, mostly 
pooriy cemented, vuggj^ Sand, 20%, yellowish gray (SY 
8/1) to veiy pale orange (lOYR 8/2), calcareous, some 
quartz, clear, veiy fine- to fine- grained, sub-angular; 
Shell, 20%, veiy pale orange (lOYR 8/2), small tests to 
0.2-inch, mollusks; Phosphate, trace, black, very soft. 

WOB=SK 
RPM=25 
R0P^l-2min/ft 

100-110 10 

SAND; Sand, 100%, yellowish gray (SY 8/1) to veiy pale 
orange (lOYR 8/2), calcareous, vray litde quartz, clear, 
veiy fine- to fine- grained, sub- angiilar. Shell, trace, veiy 
pale orange (lOYR 8/2), veiy small tests to 0.1-inch; 
Phosphate, trace, black, very soft. 

WOB=2-3K 
RPM=90 
ROP=<lmin/ft 

110-130 20 

LIMESTONE WITH LITTLE SAND AND SHELL; 
Limestone, 80%, yellowish gray (SY 8/1) to light gray 
(NT), fossiliferous (coquina), some grainstone, mollusks 
shells fiagments, rare quartz grains, fine grained, 
moderately hard to soft, moderately well- to poorly-
cemented, vugg ,̂ Sand, 10%, yellowish gray (SY 8/1) to 
very pale orange (lOYR 8/2), calcareous, some quartz, 
clear, very fine- to fine- grained, subjugular; Shell, 10%, 
very pale orange (lOYR 8^), tests to 0.3-inch, mollusks. 

WOB=2-3K 
RPM=90 
ROP^3-Smin/ft 

130-140 10 

SAND, SOME LIMESTONE AND LITTLE SHELL; 
Sand, 70%, quartz, clear, very fine- to fine- grained, sub-
roimded, some calcareous, yellowish gray (SY 8/1) to veiy 
pale orange (lOYR 8/2); Limestone, 20%, yellowish gray 
(SY 8/1) to very pale orange (lOYR 8/2), fossiliferous 
grainstone (coquina), soft, poorly cemented, vugg>̂  Shell, 
10%, veiy pale orange (lOYR 8/2), small tests to 0.2-inch, 
mollusks; Phosphate, trace, black, very soft, grains <lmm. 

WOB=l-3K 
RPM=90 
ROP^2-5min/ft 

140-160 20 
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gin ARCADIS 
GEOLOGIC LOG 

-FGUA Golden Gate WWFF Injection Well System 
Monitor Well MW1 

SAND, LIMESTONE AND SHELL; Sand, 50%, quartz, WOW1-3K 
RPM=90 
ROP=.<1min/ft 

160-175 15 
clear, very fine- to fine- grained, often 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, 20%, yellowish gray (5Y 8/1) to very pale 
orange (10YR 8/2), small tests to 02-inch, mollusks; 
Phosphate, trace, black, very soft. 
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=<lmin/ft 

175-190 15 

W0114-16K 
RPM=90 
ROP=<lmin/ft 

190-200 10 LIMESTONE WITH LITTLE CLAY AND SAND; 
Limestone, 80%, yellowish gray (5Y 8/1) to medium gray 
(N5), fossiliferous grainstone with quartz grains and shell 
intraclasts, soft to moderately hard, mostly poorly 
cemented, vuggy; Clay, 10%, greenish gray (5GY 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 
fine- grained, sub-angular. 
CLAY; Clay, 100%, greenish gray (5GY 6/1), slightly 
calcareous and sandy (up to 10% clear, fine quartz grains), 

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

200-230 30 

very soft, cohesive, non plastic, phosphatic (soft, fine, 
black grains). 
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, 

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

230-280 50 

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, vuggy . 
SANDY CLAY; Clay, 60%, greenish gray (5GY 6/1), 
slightly calcareous, very soft, very phosphatic (up to 10%), 

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

280-290 10 

cohesive, non-plastic; Sand, 40%, quartz and calcareous, 
clear to very pale orange (10YR 8/2), very fine- to fine - 
t 
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 (N5), 
fossiliferous grainstone with quartz grains and shell 

W01":14-16K 
RPM=90 
ROP=<lmin/ft 

290-300 10 

, 

• 
intraclasts, soft to moderately hard, mostly poorly 
cemented, vuggy. 

Page: 
COPPiajoaterWRIWP PRWECTSWIF004200.43015 - Golden Oslo Injection WIASulanated (Run Repo 01K 00)67RUCTIONME31IN6 REPORTV4ipledloodAppmai SDI MWI Gkologlo Leaden 3/14 

ARCADIS 
FGUA Gokloi Gate WWTF IiUection Wdl Systran 

Monitor WcD MWI 

SAND, LIMESTONE AND SHELL; Sfmd, S0%, quartz, 
dear, very fine- to fine- grained, oftoi poorly cemented, 
little calcareous; Limestone, 30%, l ig^ grey (NT) to 
yellowish grtty (SY 8/1), fossilifenras grainstone, wilfa 
quartz grains and shell intraclasts, soft, pooily conaited, 
vuggy; Shell, 20%, yellowish gray (SY 8/1) to voy pale 
orange (lOYR 8/2), small tests to 0.2-inch, m o l h i ^ 
Phosphate, trace, black, very soft 

WOB=l-3K 
RPM=90 
ROP=<lmin/ft 

160-lTS IS 

CLAY; Clay, 100%, greenish gr^r (SGY 6/lX sligjitly 
calcareous and sandy (up to 10% clear, fine quartz grains), 
veiy soft cohesive, non plastic, phosphatic (soft fine, 
black grains). 

WOB=12-13K 
RPM=^ 
ROP=<lmin/ft 

lTS-190 15 

LIMESTONE WITH LTFTLE CLAY AND SAND; 
Limestone, 80%, yellowish gray (SY 8/1) to medhmi gray 
(NS), fossili£aous grainstone with quartz grains and shell 
intraclasts, soft to moderately hard, mostly pooriy 
canented, vu^y; Clay, 10%, greenish gray (SGY 6/1), 
sligihtly saiuty (iq> to 10% clear, fine quartz grains), very 
soft cohesive, non plastic; Sand, 10%, veiy pale orange 
(SY 8/2), calcareous, little quartz and clear, veiy fine- to 
fine- grained, sub-angular. 

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

190-200 10 

CLAY; Clay, 100%, greoiish gray (SGY 6/1), sli^itly 
calcareous and sandy (up to 10% clear, fine quartz grains), 
voy soft cohesive, non plastic, phosphatic (soft fine> 
black grains). 

WOB=14-16K 
RPM=90 
ROP^lmin/ft 

200-230 30 

CLAY AND SOME LIMESTONE; Clay, T0%, greoiish 
gray (SGY 6/1) to yellowish gray (SY 8/1), calcareous and 
sandy (up to 10% clear, fine quartz grains), very soft 
cohnive, non plastic, phos[d]atic (soft fine, black grains); 
limestone, 30%, yellowish gray (SY 8/1) to medium gray 
(NS), fossiliferous grainstone, with quartz grains and shell 
intraclasts, soft to moderately hard, mostly pooriy 
canented, v u ^ . 

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

230-280 SO 

SANDY CLAY; Clay, 60%, greenish gray (SGY 6/1), 
slig îtly calcareous, very soft very phosphatic (vp to 10%), 
cohesive, nonflastic; Sand, 40%, quartz and calcareous, 
clear to voy pale orange (lOYR 8/2), very fine-to fine -
grained. 

WOB=14-16K 
RPM=90 
ROP^lmin/ft 

280-290 10 

SANDY CLAY AND SOME LIMESTONE; Clay, S0%, 
pale oUve (lOY 6/2), little dusky green (SG 3/2), 
calcareous, veiy soft, cohesive, non plastic, pbo^hatic 
(soft fine, black grains); Sand, 30%, quartz and 
calcareous, cliear to very pale orange (lOYR 8/2), very 
fine- to medium- grained, sub-angular; Limestone, 20%, 
yellowish gray (SY 8/1) to medium gRty (NS), 
fossiliferous grainstone with quartz grains and shell 
intraclastsi, soft to moderately hard, mostly pooriy 
cemented, vujffiv. 

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

290-300 10 
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ARCADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWTF Injection Well System 
Monitor Well MW1 

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

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

300-310 10 

(N5), rare fragments to 0.2-inch. . 
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), 

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

310-330 20 

fossiliferous grainstone with shell intraclasts, soft to 
moderately hard, mostly poorly cemented, vuggy. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1) 
to medium gray (N5), fossiliferous grainstone with shell 

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

330-340 10 

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 

340-370 30 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. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1) 
to medium light gray (N6), fossiliferous grainstone with 

W013=15-17K 
RPM=90 
ROP=<1n2in/ft 

370-380 10 

shell intraclasts, phosphatic, moderately bard, 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) to greenish gray 
(5G 6/1),calcareous, very soft, cohesive, non plastic. 
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%, 

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

380-390 10 

yellowish gray (5Y 8/1) to medium gray (N5), 
fossiliferous grainstone with shell intraclasts, soft to 
moderately hard, mostly poorly cemented, vuggy. 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTF Injection Wdl System 
Monitor WeD MWI 

SANDY CLAY; Clay, T0%, daric greenish gray (SG 4/1), 
slightiy calcareous, veiy soft phosphatic, cohesive, non-
plastic; Sand, 30%; quartz and calcareous, clear to veiy 
pale orange (lOYR 8/2), veiy fine- to fine- grained; 
Limestone, trace, yellowish gray (SY 8/1) to medium gray 
(NS), rare fiagmraits to 02-indL. 

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

300-310 10 

SANDY CLAY AND LIMESTONE; Clay, 40%, pale 
oUve (lOY 6/2), dusky green (SG 3/2) and Uttie white(N9), 
calcareous, veiy soft cohesive, non plastic, vray 
phosphatic (soft fine, black grains); Sand, 30%, quartz 
and calcareous, clear to voy pale orange (lOYR 8^), veiy 
fine- to medium- grained, sub-angular; Limestone, 30%, 
yellowish gray (SY 8/1) to medium gray (N6), 
fossiliferous grainstone with shell intraclasts, soft to 
moderately hard, mostly poorly cemented, vu^^. 

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

310-330 20 

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

WOB=lS-lTK 
RPM=90 
ROP=<lmin/ft 

330-340 10 

LIMESTONE WTIH LITTLE SAND AND CLAY; 
Limestone, 80%, yellowish gray (SY 8/1) to very pale 
orange (lOYR 8^), fossiliferous grainstone with ̂ el l 
intiiaclasts, soft to modoately hard, pooriy- to moderately 
well- cemented, vuggy; Sand, 10%, calcareous, veiy pale 
orange (lOYR 8/2), veiy fine- to medium- grained, sub-
angular. Clay, 10%, pale olive (lOY 6/2) to yellowish gray 
(SY 8/1), calcareous, very soft cohesive, non plastic. 

W0B=1S-1TK 
RPM=90 
ROP=<lmin/ft 

340-3T0 30 

LIMESTONE; Limestone, 100%, yellowish gray (SY 8/1) 
to mediimi Ught gray (N6), fossiliferous grainstone with 
shell intraclasts, phosphatic, moderately hard, moderately 
well cemented, viiggy; Sand, trace, calcareous, vraypale 
orange (lOYR 8/2), very fine- to medium- grained, sid>-
angular; Clay, trace, pale olive (lOY 6/2) to greenish gray 
(SG 6/l),calcareous, very soft cohesive, non plastic. 

WOB=lS-lTK 
RPM=90 
ROP=<lmin/ft 

3T0-380 10 

SANDY CLAY AND LIMESTONE; Clay, 40%, pale 
oUve (lOY 6/2), dusky green (SG 3/2) and littie white(N9), 
calcareous, very soft cohesive, non plastic, very 
phosphatic (soft, fine, black grains); Sand, 30%, quartz 
and calcareous, clear to veiy pale orange (lOYR 8/2), very 
fine to meditun grained, sub-angular; Limestone, 30%, 
yellowish gray (SY 8/1) to medium gray (NS), 
fossiliferous grainstone with shell intraclasts, soft to 
moderately hard, mostiy pooriy cemented, vuggy. 

W0B=1S-1TK 
RPM=90 
ROP=<linin/ft 

380-390 10 
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ARM GEOLOGIC LOG 

FGUA Golden Gate WWIT Injection Well System 
Monitor Well MW1 

"LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1) WOB=15-17K 
RPM=90 
ROP=<lmin/ft 

390-400 ‘ 10 . 
to medium light gray (N6), fossiliferous grainstone with 
shell intraclasts, phosphatic, moderatelyhard, moderately 
well cemented, vriggy; 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. 

W0115-17K 
RPM=90 
ROP=<lmin/ft 

400-410 10 LIMESTONE, SOME SAND AND LITTLE CLAY; 
Limestone, 70%, yellowish gray (5Y 8/1) to very pale 
orange (10YR 8/2), fossffiferous 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. 
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 

WOE16-18K 
RPM=90 
ROP=<lmin/ft 

410-420 10 

6/2) to yellowish gray (5Y 8/1), calcareous, very 
phosphatic, very soft, cohesive, non plastic. 
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 (10Y1C8/2), very fine to 
medium grained, sub-angular; Limestone, trace, yellowish 

WOE16-18K 
RPM=90 
ROP=<lmin/ft 

420-440 20 

gray (5Y 8/1), very soft, poorly cemented. 
WOI16-18K 
RPM=90 
ROP=<lmin/ft 

440-460 20 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 (5Y 8/1), very 
soft, poorly cemented. 

WOB=16-18K 
RPM=90 
ROP=3-5min/ft 

460-470 10 CLAY WITH LITTLE SAND AND VERY LITTLE 
LIMESTONE; Clay, 85%, pale olive (10Y 6/2), to light 
olive gray (5Y 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), fossffiferous grainstone, very soft, poorly cemented, 
vugitY• 
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ARCADIS CSOLOGlChOG 

FGUA GMen Gate WWTF Injection Wdl Syston 
Monitor WeU MWI 

LIMESTONE; Liniestone, 100%, yellowish gnty(SY 8/1)  
to medium ligjit grqr (N6), fossiliferous grainstone with  
shell intraclasts, pho^hatic, uKxkrately hard, moderately  
well cemented, vugg^ Sand, trace, calcareous, veiy pale  
orange (lOYR 8/2), voy fine-to medium-grained, sid)- 
angular; Clay, trace, pale olive (lOY 6/2) to greenish gray  
(SG 6/l),calcareous, veiy soft cohesive, non plastic. 

WOB=lS-lTK 
RPM=90 
ROP=<lmin/ft 

390-400 10 

LIMESTONE, SOME SAND AND LTTTLE CLAY;  
Limestone,70%, ydlowish gray (SY 8/1) to very pale  
orange (lOYR 8^), fossOifeous grainstone with sheU  
intraclasts, soft pooriy cemented, vuggĵ  Sand, 20%,  
odcareous, very pale oran^ (lOYR 8/2), veiy fine- to  
medium- grained, sub-angular; Clay, 10%, pale olive (lOY  
6/2) to yellowish gray (SY 8/1), calcareous, veiy soft  
cohesive, non plastic. 

WOB=lS-lTK 
RPM=90 
ROP=<lmin/ft 

400-410 10 

LIMESTONE, SAND AND CLAY; Limestone, 40%,  
yellowish gray (SY 8/1) to very pale orange (lOYR 8/2),  
fbssili£nous grainstone, calcific with shell intraclasts, veiy  
soft to soft poorly canented, vugĝ , Sand, 30%,  
calcareous, voy ^ e orange (lOYR 8/2), very fine- to  
medium- grained, sub-angular; Clay, 30%, pale olive (lOY  
6/2) to yellowish gray (SY 8/1), calcareous, voy  
idioqihatic, voy soft cohesive, non plastic. 

WOB=16-18K 
RPM=90 
ROI^lmin/ft 

410-420 10 

SANDY CLAY; Clay, S0%, pale olive (lOY 6/2) on top,  
than mostiy yellowish gray (SY 7/2), calcareous, voy soft  
cohesive, non plastic, veiy pho^h^c; Sand, S0%,  
calcareous, voy pale orange (10YRi 8/2), very fine to  
medium grained, sub-angular. Limestone, trace, yellowish  
gray (SY 8/1), very soft pooriy cemented. 

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

420-440 20 

SANDY CLAY (MARL) AND VERY LITTLE  
LIMESTONE; Clay, S0%, yellowish gray (SY 7/2), trace  
of white (N9), calcareous (mari), very soft cohesive, non  
plastic, phosphatic; Sand, 4S%, calcareous, voy pale  
orange (lOYR 8^), very fine- to medium- grained, sub- 
angular; Limestone, S%, yellowish gray (SY 8/1), very  
soft pooriy canorted 

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

440460 20 

CLAY WITH LITTLE SAND AND VERY LITTLE  
LIMESTONE; Clay, 85%, pale oUve (lOY 6/2), to Ught  
olive gray (SY 3/2), voy sligbtiy calcareous, veiy soft  
Cohesive, non plastic, sliĝ itly phoqdiatic; Sand, 10%, very  
pale orange (lOYR 8/2), calcareous, very fine- to medium- 
grained, sub-angular; Limestone, 5%, yellowish gray (SY  
8/1), fossiliferous grainstone, very soft, poorly cemented,  
vuggy-

WOB=16-18K 
RPM=90 
R0P=3-Smin/ft 

460-4T0 10 
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ARCADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWIT Injection Well System 
Monitor Well MW1 

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%, 

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

. 

470-490 20 

yellowish gray (5Y 8/1) with white (N9) smudges, 
calcareous (marl), phosphatic, very soft, cohesive, non 
plastic. 

- WOB=16-18K 
RPM=90 
ROP=1-5min/ft  

490-500 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%, 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, cohesive, non 
plastic. 
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%, chiRky yellow 
green (5GY 5/2) to yellowish gray (5Y 8/1), some 
calcareous (marl), phosphatic, very soft, cohesive, non 
plastic. 

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

500-510 10 

W013=18-20K 
RPM=95 
ROP=3-5min/ft 

510-520 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- 
angular; Clay, 10%, pale olive (10Y 6/2) to yellowish gray 
(5Y 8/1), mostly calcareous (marl), very soft, cohesive, 
non plastic. 
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%, 

WOE18-20K 
RPM=95 
ROP=3-5min/ft 

520-550 30 

yellowish gray (5Y 8/1) with smudges of dusky yellow 
green (5GY 5/2), calcareous (marl), phosphatic, very soft, 
cohesive, non plastic. 
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ARCADIS GEOLOGIC LOG 

FGUA Golden Gate WWTF Iî ection WeU System 
Monitor Wdl MWI 

LIMESTONE, SAND AND C L A Y (MARL); Limestone, 
40%, yellowish gray (SY 8/1) to voy pale orange (lOYR 
8/2), fossiliferous grainstone, calcitic with shell 
intraclasts, voy soft to soft pooriy canented, vuggy; 
Sand, 30%, calcareous, veiy pale orange (lOYR 8/2), vay 
fine- to medium- grained, sub-angular. Clay, 30%, 
yellowish gray (SY 8/1) with white (N9) smudges, 
calcareous (mari), phosphatic, voy soft cohesive, non 
plastic. 

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

4T0-490 20 

LIMESTONE, SOME SAND AND LITTLE CLAY; 
Liniestone, 60%, yellowish gray (SY 8/1) to voy pale 
onmge (lOYR 8/2), fossiliferous grainstone with shell 
intraclasts, soft to moderately hard, poorly- to moderately 
well- cemented, vuggy. Sand, 30%, voy pale orange 
(lOYR 8/2), calcareous, very fine- to medium- grained, 
sub-angular; Clay, 10%, pale olive (lOY 6/2) to yellowish 
gray (SY 8/1), cdcareous (mari), very soft cohesive, non 
plastic. 

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

490-500 10 

LIMESTONE, SAND AND CLAY; Limestone, 40%, 
yellowish gray (SY 8/1) to vay pale orange (lOYR 8/2), 
fossiliferous grainstone, calcitic with shell intraclasts, very 
soft to soft poorly cemented, vuggy; Sand, 30%, 
calcareous, vay pale orange (lOYR 8/2), veiy fine- to 
medium- grained, sul>-angulai; Clay, 30%, duslty yellow 
green (SGY 5/2) to yellowish gray (SY 8/1), some 
calcareous (mari), phosphatic, voy soft cohesive, non 
plastic. 

WOB=18-20K 
RPM=9S 
R0P=3-Smin/ft 

500-510 10 

LIMESTONE, SOME SAND AND UTTLE CLAY; 
Limestone, 60%, yellowish gray (SY 8/1) to very pale 
orange (lOYR 8/2), fossiliferous grainstone with shell 
indaclasts, soft to moderately hard, poorly- to moderately 
well- cemented, vuggy; Sand, 30%, calcareous, very pale 
orange (lOYR 8/2), very fine- to medium- grained, sub-
angular; Clay, 10%, pale olive (lOY 6/2) to yellowish gray 
(SY 8/1), mostiy calcareous (marl), voy soft, cohesive, 
non plastic. 

WOB=18-20K 
RPM=9S 
ROP=3-5min/ft 

510-520 10 

LIMESTONE, SAND AND CLAY (MARL); Limestone, 
40%, yellowish gray (SY 8/1) to vay pale orange (lOYR 
8/2), fossiliferous grainstone, calcitic with shell 
intraclasts, very soft to sofi, pooriy cemented, vuggy; 
Sand, 30%, calcareous, voy pale orange (lOYR 8/2), very 
fine- to medium- grained, sub-angulaî  Clay, 30%, 
yellowish gray (SY 8/1) with smudges of dusky yellow 
green (SGY 5/2), calcareous (mari), phosphatic, veiy soft 
cohesive, non plastic. 

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

520-550 30 

OMtalKMWinWFP • Oo>fclOaBll»dlGnWlOTuUlllniri(Fbl^Ra>ntOTIW.CON8TRUCTW 6/14 



ARCADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWII' Injection Well System 
Monitor Well MW1 

LIMETTONE;-  Limestone, 100%, very light gray (N8) to 
mediuin light gray (N6) and some light olive gray (5Y 
6/1), mudstone, fossiliferous With shell intraclasts, very 
fine grained, slightly vuggy, phosphatic, moderately hard, 
moderately well- to well- cemented; Shell, trace, yellowish 
gray (5Y 8/I), fiSgments to 0.5-inch.. 

W0118-20K 
RPM=95  
ROP=3-5min/ft 
Numerous cement 
fragments. 

- 550-560 :10 ', 

CLAY WITH SOME LIMESTONE; Clay, 80%, • W011 8-20K 
RPM=95 
ROP=3-5min/ft 
Numerous cement 

560-570 

. 

10 • 
yellowish gray (5Y 8/1) to dark greenish gray (5GY 4/1), 
mostly calcareous (mad), sandy (up to 20% of fine 
calcareous sand), soft, medium plasticity; Limestone, 20%, 
very light gray (N8) to medium light gray (N6), 
moderately hard, moderately well cemented, slightly 
vuggy. 

fragments. 

WOE18-20K 
RPM 95 
ROP=1-2min/ft 

570-590 

. 

20 LIMESTONE WITH LITTLE CLAY (MARL); 
Limestone, 90%, yellowish gray (5Y 5/2), little light gray 
(N7), oolitic grainstone, fossiliferous, small, up to 2-mm 
shell fragments, slightly phosphatic, very fine grained, soft Numerous cement 
to moderately hard, moderately well cemented, slightly 
vuggy; Clay, 10%, yellowish gray (5Y 8/1), calcareous 
(marl), very soft, cohesive, low plasticity. 

fragments. 

LIMESTONE AND CLAY (MARL); Limestone, 60%, 
yellowish gray (5Y 5/2), oolitic grainstone, fossiliferous, 

WOB=20-22K 
RPM=95 

' ROP=1-2minfit 
Numerous cement 
fragment& 

590-600 10 

small, up to 2-mm shell fragments, slightly phosphatic, 
very fine grained, soft to moderately hard, moderately well 
cemented, slightly vuggy; Clay, 40%, yellowish gray (5Y 
8/1), calcareous (marl), very soft, low plasticity. 

WOE20-22K 
RPM=95 
ROP=1-2min/ft 

600-620 20 LIMESTONE WITH VERY LITTLE CLAY (MARL); 
Limestone, 95%; yellowish gray (5Y 5/2), little light gray 
(N7), oolitic grainstone, fossiliferous, small, up to 2-mm 
shell fragments, slightly phosphatic, very fine grained, soft 
to moderately hard, moderately well cemented, slightly 
vuggy; Clay, 5%, yellowish gray (5Y 8/1), calcareous 
(mad), very soft, cohesive, low plasticity. 

Abundant (50-60%) 
Cement cuttings. 

LIMESTONE WITH SOME CLAY;  (MARL); Limestone, 
80%, yellowish gray (5Y 5/2); grainstone, oolitic, slightly 

W0120-22K 
RPM=95 
ROP=1-2min/ft 

620-630 10 

fossiliferous, small, up to 2-mm shell fragments, 
phosphatic, very...fine grained, soft, peony cemented; 
slightly vuggy; Clay, 20%, yellowish gray (5Y 8/1), 
calcareous (marl), very soft, cohesive, low plasticity. 

Numerous cement 
fragments. 

CLAY (MARL) WITH SOME LIMESTONE; Clay, 80%, W0120-22K 
RPM=95 

. ROP=1-2min/it 

630-650 

.., 

. . • . .. 
..-. 

-:.: -, 

20 

4 

- , 
, 

light olive.gray. (5Y 6/1), calcareous slightly sandy .(mar.1), 
- (up to,10% of fine- to medium- grained calcareous Sand);': • 
very soft, low plaSticity; Limestone, 20%, yellowish-gray - 
(5Y 5/2); oolitic:grainitone, ilightly-fosiilifermis;' Small, 

; Few Cement.fragment& 

. . , up to 2-mm shell:fragments, phosphatic, very fine grained, 
, soft, poorly cemented, slightly vuggy. 
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ARCADIS G E ( » > O G K : L O G 

FGUA Golden Gate WWTF Injection Wdl Syston 
Monitor WeD MWI 

LIMESTONE; Limestone, 100%, voy l i ^ gray (N8) to 
nwdiuin ligjit gRQr (N6) and some lig^ olive gray (SY 
6/1), mudstone, fiDssilifaous with shell intraclaste, voy 
fine grained, slî itiy vuggy, phosphatic, moderately hard, 
modoately wdl- to well- cemented; Shell, trace, yellowish 
gray (SY 8/1), fingmoits to 0 J-inch.. 

WOB»18-20K 
RFM=95 
ROP=3-5niin/ft 
Numoous cement 
fisgnioils. 

550-560 10 

CLAY WITH SOME LIMESTONE; Clay, 80%, 
yellowish gray (5Y 8/1) to daric gleaiish gray (SGY 4/1), 
mostiy calcareous (mari), sandy (iq> to 20% of fine 
calcareous sand), soft medium plasticity; Limestoaie, 20%, 
vay lig}it gray 0̂ 8) to medium ligjit gray (N6), 
modoately hard, modaately well cemented, sli^itly 
vugey. 

WOB=18-20K 
RPM=95 
R0P=3-Smin/ft 
Numerous cement 
fiagmoits. 

560-STO 10 

LIMESTONE WITH LITTLE CLAY (MARL); 
Liniestone, 90%, yellowish gray (SY 5/2), little light gray 
(NT), oolitic grain̂ one, fossiliferous, small, up to 2̂ mm 
shell fingments, sligbtly phosphatic, vay fine grained, soft 
to moderately hard, moderately well canaited, slig^y 
vuggy; Clay, 10%, yellowish gray (5Y 8/1), calcareous 
(mari), vay soft cohesive, low plasticity. 

WOB=18-20K 
RPM=9S 
R0P=l-2min/ft 
Numerous canent 
fifagments. 

5T0-590 20 

LIMESTONE AND CLAY (MARL); Limestone, 60%, 
yellowish gray (SY 5/2), oolitic grainstone, fossiliferous, 
small, lip to 2.nim shetl frngmAnts, slightly phnsphfltic, 
very fine grained, soft to moderately hard, moderately well 
cemented, slightly vuggy; Clay, 40%, yellowish gray (SY 
8/1), calcareous (mari), very soft low plasticity. 

WOB=20-22K 
RPM=95 
R0P=1̂ 2min/ft 
Numerous canait 
fiiagments. 

590-600 10 

LIMESTONE WITH VERY LTITLE CLAY (MARL); 
Limestone, 95%, yellowish gray (SY 5/2), little l i ^ gray 
(NT), oolitic grainstone, fossiliferous, small, vp to 2<nm 
shell fiagmoits, slî itly phosphatic, voy fine grained, soft 
to moderately hard, moderately well cemented, sligbtly 
vu îy; Clay, 5%, yellowish gray (SY 8/1), calcareous 
(mari), vay soft cohesive, low plasticity. 

WOB=20-22K 
RPM=95 
R0P=l-2min/ft 
Abundant (50-60%) 
Cement cuttings. 

600-620 20 

LIMESTONE WITH SOME CLAY (MARL); Limestone. 
80%, yellowish gray (SY 5/2); grainstone, oolitic, slig^y 
fijssilifierous, small, up to 2<rm shell fiagments, 
phosphatic, voy fine grained, soft pborly cemented; 
sligibtly vuggy; Clay, 20%, yellowish gray (SY 8/1), 
calcareous (mari), very soft cohesive, low plasticity. 

WOB=20-22K 
RPM=95 
R0P=1.2min/ft 
Numaous cemait 
fingments. 

620-630 10 

CLAY (MARL) WITH SOME LIMESTONE; Clay, 80%, 
liS^ olive grqr(5Y 6/1), calcan»us (maii), slig^y sandy 
(up to 10% of fiiie- to mlbdium- grahied odcaiebus sand);̂^̂^ 
very soft low plasticity; Limestone, 20%, yellowish gray 
(SY 5/2), ooliticgrainstone, sligjhtlyfossilifennis; small, 
up to 2-mm shell fiagments, phospldtic, very fine grained, 

: soft pooriy cemiented, slightiy vuggy. 

WOB=20-22K 
RPM=9S 
R0P=l-2min/ft 

, Few bement fiagmmts. 

630-650 20 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWII' Injection Well System 
Monitor Well MW1 

CLAY (MARL); Clay, 100%, light olive gray (5Y,6/1), 
calcareous (marl), very soft, cohesive, low plasticity, trace 
-of calcareous sand; Limestone, trace, yellowish gray (5Y 
5/2), grainstone, slightly fossiliferous, slightly phosphatic, 
very fine grained, soft. 

WOB=20-22K 
RPM=95 
ROF'=1-2min/ft 
Few cement fragments. 

650-660 . 10 

LIMESTONE AND CLAY (MARL); Limestone, 60%, 
yellowish gray (5Y 5/2), oolitic grainstone, fossiliferous, 
small, up to 2-mm shell fragments, slightly phosphatic, 

WOB=20-22K 
RPM=95 
ROP=1-2min/ft 

660-670 10 

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 
gray (5GY 4/1), slightly calcareous, very soft, cohesive, 
non plastic; Limestone, 50%, yellowish gray (5Y 5/2), 
oolitic grainstone, fossiliferous, slightly phosphatic, very 
fine grained, soft, poorly cemented, slightly vuggy. 

WOB=20-22K 
RPM=95 
ROP=1-2min/ft 

670-680 10 

LIMESTONE AND SOME CLAY; Limestone, 70%, 
yellowish gray (5Y 5/2), mostly (90%) oolitic grainstone, 
fossiliferous, phosphatic, little dolomitic limestone, very 

WOB=20-22K 
RPM=95 
ROP=1-2min/ft 

680-690 10 

fine grained, soft to moderately hard, poorly- to 
moderately well- cemented; Clay, 30%, medium light gray 
(N6), slightly calcareous, soft, cohesive, low plasticity. 

WOB=20-22K 
RPM=95 
ROP=1-2min/ft 

690-700 

. 

10 CLAY (MARL) AND LITTLE LIMESTONE; Clay, 90%, 
yellowish gray (5 Y 5/2), calcareous (marl), soft to 
moderately hard, medium plasticity; Limestone, 10%, 
yellowish gray (5Y 5/2), oolitic grainstone, soft, poorly 
cemented. 
LIMESTONE AND CLAY (MARL); Limestone, 60%, 
mostly medium gray (N5), dolomitic, slightly phosphatic, 
fine crystalline some yellowish gray (5Y 5/2), packstone, , 

W013=20-22K 
RPM=95 
ROP=1-2min/ft 

700-710 10 

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. 

WOB=20-22K 
RPM=95 
ROP=1-2min/ft 

710-720 10 LIMESTONE AND LITTLE CLAY (MARL); Limestone, 
90%, yellowish gray (5Y 5/2), mostly (90%) oolitic • 
grainstone, fossiliferous, 10% dolomitic limestone, 
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. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 5/2), 
oolitic grainstone, trace of fossils, rare medium gray (N5) 
dolomitic, slightly phosphatic, fine grained, very soft to 
soft, poorly cemented, slightly vuggy; Clay, trace, 
yellowish gray. (5Y 5/2), calcareous (marl), very soft, 
cohesive, non plastic. 

WOB=20-22K 
RPM=95 
ROP=1-2min/ft 

720-730 
_ • 

. 

.10 
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!ARCADIS GEOLOGICLOG 

FGUA GcMoi Gate WWTF Iqjection Wdl System 
Monitor Wefl MWI 

CLAY (MARL); Clay, 100%, Ught oUve gray (5Y 6/1), 
calcareous (mari), vay soft cohesive, low plasticity, trace 
of calcareous sand; Limestone, trace, yellowish gray (SY 
5/2), grainstone, sUghtiy fossiliferous, sUgjhtiy phosphatic, 
very fine grained, soft 

WOB=20-22K 
RPM=95 
R0P^l-2min/ft 
Few cement fiagments. 

650-660 10 

LIMESTONE AND (XAY (MARL); Limestone, 60%, 
yeUowish gray (SY 5/2), ooUtic grainstone, fossiU&nus, 
small, up to 2<rm shell fiiagments, sUgJitiy phosphatic, 
fine grained, soft pooriy cemented, slightly vuggĵ  Clay, 
40%, yeUowish gray (SY 8/1), calcareous (mari), veiy soft 
low plasticity to non plastic. 

WOB=20-22K 
RPM=9S 
R0P=l-2nun/ft 

660-6T0 10 

CLAY WITH LIMESTONE; Clay, 50%, daric greenish 
gray (SGY 4/1), sUgbtiy calcareous,, very soft cohesive, 
non plastic; Limestone, 50%, yeUowish gray (SY 5/2), 
ooUtic grainstone, fossiliferous, sUg t̂iy phosphatic, voy 
fine grained, soft poorly cemented, sUghtiy vuggy. 

WOB=20-22K 
RPM=95 
ROP=l-2min/ft 

6T0-680 10 

LIMESTONE AND SOME CLAY; Limestone, T0%, 
yeUowish gray (SY 5/2), mostiy (90%) ooUtic grainstone, 
fossiliferous, phosphatic, Uttie dolomitic limestone, very 
fine grained, soft to moderately hard, poorly- to 
moderately weU- cemented; C!lay, 30%, medium Ugbt gray 
(N6), sUghtiy calcareous, soft cohesive, low plasticity. 

WOB=20-22K 
RPM=95 
R0P^l-2min/ft 

680-690 10 

CLAY (MARL) AND LITTLE LIMESTONE; Clay, 90%, 
yeUowish gray (5 Y 5/2), calcareous (mari), soft to 
modoately hard, medium plasticity; Limestone, 10%, 
yeUowish gray (SY 5/2), ooUtic grainstone, soft poorly 
cemented. 

WOB=20-22K 
RPM=9S 
ROP=l-2min/ft 

690-TOO 10 

LIMESTONE AND CLAY (MARL); Limestone, 60%, 
mostiy medium gray (NS), dolomitic, sUghtiy phosphatic, 
fine crystalline, some yeUowish gray (SY 5/2), packstone, 
ooUtic, moderately hard, moderately weU cemented, 
sUghtiy vuggĵ  Clay, 40%, yeUowish gray (SY 5/2), 
calcareous (marl), soft and cohesive to moderately hard, 
low plasticity to non plastic. 

WOB=20-22K 
RPM=95 
R0P=l-2min/ft 

TOO-TIO 10 

LIMESTONE AND LITTLE CLAY (MARL); Limestone, 
90%, yeUowish gray (SY 5/2), mostiy (90%) obUtic 
grainstone, fossiliferous, 10% dolomitic limestone, 
medium gray (NS), crystalline, phosphatic, soft to 
moderately hard, poorly- to moderately weU- cemented; 
Clay, 10%, yeUowish gray (SY 5/2), odcareous (marl), 
very soft to soft low plasticity to non plastic. 

WOB=20-22K 
RPM=9S 
ROP=l-2min/ft 

T10-T20 10 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 5/2), 
ooUtic grainstone, trace of fossils, rare meditun gray (NS) 
dolomitic, sUghtiy phosphatic, fine grained, voy soft to 
soft pooriy cemented, sUghtiy vuggy; Clay, trace, 
yeUowish gray (5Y 5/2), calcareous (marl), voy soft 
cohesive, non plastic. 

WOB=20-22K 
RPM=9S 
R0P^l-2min/ft 

T20-T30 10 
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DOLOSTONE AND LIMESTONE; Dolostone, 50%, 
light olive gray (5Y 6/1), crystalline, very:fine grained, 
hard, well cemented, vuggy; Limestone, 50%, yellowish 
gray (5Y 7/2), ooilitic grainstone, fossiliferous with shell 
intraclasts, partly dolomitic, soft to moderately hard, 
moderately well cemented, slightly vuggy. 

W0120-221( 
RPM=95 
R011-2min/ft 

730-740 10 

DOLOSTONE; Dolostone, 100%, yellowish gray (5Y 
7/2), microcrystalline, hard, brittle, with few vugs. 

WOB=3K ' 
RPM=95 
ROP=<1-1min/ft 

740-750 10 

LIMESTONE WTTII SOME DOLOSTONE; Limestone, 
80%, yellowish gray (5Y 7/2), ooilitic grainstone, 
fossiliferous with shell intraclasts, partly dolomitic, soft to 
moderately hard, moderately well cemented, slightly 
vuggy; Dolostone, 20%, light olive gray (5Y 6/1) and 
,yellowish gray (5Y 7/2), very fine- to micro-crystalline, 
hard, brittle, with few vugs. 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

750-770 20 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

770-790 20 LIMESTONE WITH LITTLE DOLOSTONE; Limestone, 
90%, yellowish gray (5Y 7/2), ooilitic grainstone, 
fossiliferous with shell intraclasts, mollusks and corals, 
very slightly dolomitic, soft to moderately hard, poorly- to 
moderately well- cemented, slightly vuggy; Dolostone, 
10%, yellowish gray (5Y 7/2), microcrystalline, brittle, 
moderately hard. 
DOLOSTONE AND LIMESTONE; Dolostone, 50%, 
light olive gray (5Y 6/1), fine crystalline, hard, well 
cemented, vuggy; Limestone, 50%, yellowish gray (5Y 
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. 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

790-800 10 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

800-810 10 CLAY (MARL), LIMESTONE AND LITTLE 
DOLOSTONE; Clay, 60%, very light gray (N8) to white 
(N9), calcareous (marl), chalky, cohesive, soft, low- to 
medium- plasticity; Limestone, 30%, yellowish gray (5Y 
7/2), ooilitic grainstone, fossiliferous with shell intraclasts, 
very soft to soft, poorly cemented; Dolostone, 10%, light 
olive gray (5Y 6/1), crystalline, very fine grained, hard, 
well cemented, slightly vuggy. 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

810-820 

„ _ . 

10 

. _ 
_ ...., .;:.,-... ,....... ,,, ,• 

LIMESTONE AND LITTLE DOLOSTONE; Limestone, 
90%, yellowish gray (5Y 7/2), ooilitic grainstone, 
fossiliferous, dolomitic, fine grained, soft to moderately 
hard, poorly cemented, vuggy; Dolostone, 10%, light gray 

CfrtalhAe;PW4eTatelYharkilioderstelY well 
dented; Clay, Owe, Yellowish ray (511/2), Caleare0119,  
very soft, non plastic. 
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DOLOSTONE AND LIMESTONE; Dolostone, 50%, 
l i ^ oUve gray (SY 6/1), aystalline, vay fine grained, 
hard, weU cemented, vuggy; Limestone, 50%, yeUowish 
gray (SY 7/7), ooilitic grainstone, fossUiferous with sheU 
intraclasts, partly dolomitic, soft to modoately hard, 
moderatdy weU cemented, sUfditlv vufcsv. 

WOB=2a-22K 
RPM=9S 
ROP=l-2min/ft 

730-740 10 

DOLOSTONE; Dolostone, 100%, yeUowish gray (SY 
7/2), microciystalUiie, hard, brittie, with few vugs. 

WOB=3K 
RPM=95 
ROP=<:l-lmin/ft 

T40-TS0 10 

LIMESTONE WITH SOME DOLOSTONE; Limestone, 
80%, ydlowish gray (SY 7/2), ooiUtic grainstone, 
fossiliferous with sheU intraclasts, partiy dolomitic, soft to 
moderately hard, modoately weU cemented, sUg^y 
vuggy; Dolostone, 20%, U ^ oUve gray (SY 6/1) and 
yeUowish gray (SY T^), voy fine-to micro-oystalline, 
hard, brittie, witii few vugs. 

WOB=3K 
RPM=95 
ROP=<l-linin/ft 

TSO-TTO 20 

LIMESTONE WITH LITTLE DOLOSTONE; Limestone, 
90%, yeUowish gray (SY 7/2), ooiUtic grainstone, 
fossiliferous with sheU intraclasts, molhisks and corals, 
very sUgJitiy dolomitic, soft to moderatdy bard, pooriy- to 
moderately wdl- cementeid, sUgbtly vuggy; Dolostone, 
10%, yeUowish gray (SY 7/2), microciystalline, brittie, 
moderatdy hard. 

WOB^3K 
RPM=95 
ROP^l-lmin/ft 

TT0-T90 20 

DOLOSTONE AND LIMESTONE; Dolostone, 50%, 
ligjit oUve gray (5Y 6/1), fine crystalline, hard, weU 
cemented, vuggy; Liniestone, 50%, yeUowish gray (SY 
T/2X ooiUtic grainstone, fossiliferous with sheU intraclasts, 
partly dolomitic, soft to moderately hard, moderately weU 
canented, sUg^y vuggy..; Clay, trace, yeUowish gray 
(SYT/2), calcareous, voy soft non plastic. 

WOB=3K 
RPM=9S 
ROP=<l-lmin/ft 

T90-800 10 

CLAY (MARL), LIMESTONE AND LITTLE 
DOLOSTONE; Clay, 60%, voy Ug^ gray (N8) to white 
(N9), calcareous (mari), chall^, cohesive, soft low- to 
medium- plasticity; Limestone, 30%, yeUowish gray (SY 
7/7), ooiUtic grainstone, fi)ssiliferous with sheU intraclasts, 
very soft to soft pooriy canented; Dolostone, 10%, l i ^ 
oUve gray (SY 6/1), aystalline, very fine grained, haid, 
weU cenuButed, sUghtiyvugKv. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

800-810 10 

LIMESTONE AND LITTLE DOLOSTONE; Limestone, 
90%, yeUowish gray (SY 7/7), ooiUtic grainstone, 
fossiliferous, dolomitic, fine grained, soft to moderately 
hard, poorly cemented, vuggy; Dolostone, 10%, Ug^ gray 
(l!^> (systaJM;̂  weU 
cemented; Clay, trace, ydlowish gnry (5YT/2X calcareous, 
very soft non plastic. 

WOB=3K 
RPM=95 
ROP=<l-linin/ft 

810-820 10 
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CLAY (MARL), LIMESTONE AND DOLOSTONE; 
Clay, 50%, very light gray (N8), calcareous (marl), chalky, 
very soft, COHESIVE, non plastic; Limestone, 30%, 
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. 

WOB=3K 
RPM=95 
ROP=<1-1mingt 

820-830 .  10 

DOLOSTONE; Dolostone, 100%, yellowish gray (5Y 
7/2), fine crystalline, very soft, disintegrating, mostly in a 

WOB=3K 
RPM=95 
ROP=<1-lmin/ft 

830-840 10 

form of dolomitic sand, few moderately hard fragments. 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

840-850 10 LIMESTONE AND VERY LITTLE DOLOSTONE; 
Limestone, 95%, yellowish gray (5Y 7/2), ooilitic 
grainstone, fossiliferous with shell intraclasts, very soft to 
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), 
calcareous (marl), moderately hard, cohesive, low 
plasticity. 

WOB=3K 
RPM=95 
ROP=<1-1min/ft 

850-860 10 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), 
ooilitic grainstone, slightly dolomitic, few fossils, very 
soft to soft, poorly cemented, vuggy; Dolostone, trace, 
medium light gray (N6), crystalline, very fine grained, 

WOB=3K 
RPM=95  
ROP=<1-lmin/ft 

860-870 10 

moderately hard, moderately well cemented. 
WOB=3K 
RPM=95 
ROP=<1-lmin/ft 

870-890 20 LIMESTONE AND LITTLE DOLOSTONE; Limestone, 
90%, yellowish gray (5Y 8/1), ooilitic grainstone and 
packstone, dolomitic, trace of fossils, very soft to soft, 
poorly cemented, vuggy; Dolostonel0%, medium light 
gray (N6) to yellowish gray (5Y 8/1), fine- and micro-
crystalline, moderately hard, moderately well cemented. 

WOB=3K 
RPM=95 
ROP=<1-lmin/ft 

890-900 10 LIMESTONE AND VERY LITTLE DOLOSTONE; 
Limestone, 95%, yellowish gray (5Y 7/2), ooilitic 
grainstone, trace of fossils, very soft to soft, poorly 
cemented; Dolostone, 5%, medium light gray (N6), fine 
crystalline, moderately hard, moderately well cemented. 
CLAY, LIMESTONE AND DOLOSTONE; Clay, 50%, 
light olive gray (5Y 6/1), slightly calcareous, very soft, 

WOB=3K 
RPM=95 
ROP=<1-lmin/ft 

900-910 10 

cohesive, non plastic; Limestone, 30%, yellowish gray (5Y 
7/2), ooilitic gainstone, fossiliferous with shell intraclaits, 
very soft to soft, poorly cemented; Dolostone, 20%, 
medium light gray (N6), fine crystalline, moderately hard, 
moderately well cemented. 
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CLAY (MARL), L I M E S T O N E AND DOLOSTONE; 
Clay, 50%, veiy Ught gray (N8), calcareous (marl), chaSky, 
very soft COHESIVE, non plastic; Limestone, 30%, 
yeUowish gray (SY 7/2), ooiUtic grainstone, fossiliferous 
with sheU intraclasts, very soft to soft pooriy cemented; 
Dolostone, 20%, Ught oUve gray (SY 6/1), aystalline, voy 
fine grained, moderately hard, moderately weU cemented. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

820-830 10 

DOLOSTONE; Dolostone, 100%, yeUowish gray (SY 
7/2), fine crystalline, veiy soft disintegrating, mostiy in a 
form of dolomitic sand, few moderately hard fiiigments. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

830-840 10 

LIMESTONE AND VERY LITTLE DOLOSTONE; 
Limestone, 95%, yeUowish gray (SY 7/2), ooiUtic 
grainstone, fossiliferous with sheU intraclasts, veiy soft to 
soft poorly cemented; Dolostone, 5%, medhmi Ught gray 
(N6), crystalline, very fine grained, moderately hard, 
moderately weU cemented. 

WOB=3K 
RPM=95 
ROP=<l-lmin/ft 

840-850 10 

CLAY (MARL); Clay, 100%, yeUowish gray (SYT/2), 
calcareous (mari), modoately hard, cohesive, low 
plasticity. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

850-860 10 

LIMESTONE; Limestone, 100%, yeUowish gray (5Y 7/2), 
ooiUtic grainstone, sUghtiy dolomitic, few fossils, very 
soft to soft pooriy cemented, vuggy; Dolostone, trace, 
medium Ugbt gray (N6), aystalline, vay fine grained, 
moderately hard, modoately weU cemented. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

860-8T0 10 

LIMESTONE AND LTITLE DOLOSTONE; Limestone, 
90%, yeUowish gray (SY 8/1), ooiUtic grainstone and 
packstone, dolonutic, trace of fossils, voy soft to soft 
pooriy cemented, vuggy; DolostonelO%, medium Ught 
gray (N6) to yeUowish gray (SY 8/1), fine- and micro-
crystalline, moderately hard, moderately weU cemented. 

WOB=3K 
RPM=9S 
ROP=<l-lmin/ft 

8T0-890 20 

LIMESTONE AND VERY LTTTLE DOLOSTONE; 
Limestone, 95%, yeUowish gray (SY 7/2), ooiUtic 
grainstone, trace of fossils, very soft to soft poorly 
cemented; Dolostone, 5%, medium Ught gray (N6), fine 
aystalline, moderately hard, moderately well cemented. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

890-900 10 

CLAY, LIMESTONE AND DOLOSTONE; Clay, 50%, 
Ught oUye gray (SY 6/1), sUghtiy calcareous, voy soft 
cohesive, non plastic; Limestone, 30%, yeUowish gray (SY 
7/2), ooiUtic grainstone, fossiliferous with sheU intraclasts, 
very soft to soft poorly cemented; Dolostone, 20%, 
medium Ugbt gray (N6), fine crystalline, moderately hard, 
moderately weU cemented. 

W0B=3K 
RPM=95 
ROP=<l-lmin/ft 

900-910 10 
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' LIMESTONE AND VERY UTILE DOLOSTONE; 
Limestone, 95%, yellowish gray (5Y 7/2), ooilitic 
grainstone, trace of fossils, dolomitic, very soft to soft, 
poorly cemented; Dolostone, 5%, medium light gray (N6), 
very fine crystalline, moderately hard, moderately well 
cemented 

W013K 
RPM=95 
ROP=<1-1min/ft 

910-930 20 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), 
ooilitic grainstone, trace of fossils, very soft to soft, poorly 
cemented; Dolostone, trace, medium light gray (N6), very 
fine crystalline, moderately hard, moderately,well 
cemented. 

WOB3K 
RPM=95 
ROP=<1-1min/ft 

930-940 10 

W015K 
RPM=95 
ROP=<1-1min/ft , 

940-950 10 DOLOSTONE AND VERY LITTLE CLAY (MARL); 
Dolostone, 95%, pale yellowish brown (10YR 6/2), fine 
crystalline, mostly in a form of dolomitic sand, very soft, 
poorly cemented; Clay, 5%, pale yellowish brown (10YR 
6/2), calcareous (marl), soft to moderately hard, non 
plastic. 
LIMESTONE AND SOME CLAY (MARL); Limestone, 
70%, yellowish gray (5Y 7/2), ooilitic grainstone, trace of 
fossils, very soft to soft, poorly cemented; Clay, 30%, 
yellowish gray (SY 7/2), calcareous, phosphatic, very soft, 
cohesive, non plastic; Dolostone, trace, medium light gray 
(N6), crystalline, very fine grained, moderately hard, 

WO13=7K 
RPM=95 
ROP=<1-1min/ft 

950-960 10 

moderately well cemented 
LIMESTONE AND CLAY (MARL); Limestone, 50%, 
yellowish gray (5Y 7/2), ooilitic grainstone, trace of 
fossils, very soft to soft, poorly cemented; Clay, 50%, 
yellowish gray (5Y 8/1), calcareous (marl), phosphatic, 
very soft, cohesive, non plastic; Dolostone, trace, medium 

WOI3=7K 
RPM=95 
ROP=<1-lmin/ft 

moderately well cemented.  

960-980 20 

light gray (N6), very fine crystalline, moderately hard, 

DOLOSTONE AND VERY LITTLE CLAY (MARL) 
AND LIMESTONE; Dolostone, 90%, pale yellowish 
brown (10YR 6/2), fine crystalline, little (up to 10%) of 
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.  

WOB=9K 
RPM=95 
ROP=<1-lmin/ft 

980-1000 20 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
grainstone, very fine grained, trace of fossils, slightly 
phosphatic, soft to moderately hard, moderately well 
cemented, few vugs.  

W018K 
RPM=95 
ROP=lmin/ft 

1000-1020 20 
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UMESTONE AND \ ^ Y UTILE DOLOSTONE; 
Limestone, 95%, yellowish gray (SY 7/1), ooiUtic 
grainstone, trace of fossils, dolomitic, veiy soft to soft 
pooriy cemented; Dolostone, 5%, mftriiinn l i ^ gray (N6), 
voy fine aystalline, moderatdy hard, moderatdy well 
cemented. 

WOB=3K 
RFM=95 
ROP=<l-lniin/ft 

9\0^ 20 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 7/2), 
ooilitic grainstone, trace of fossUs, voy soft to soft pooriy 
conoited; Dolostone, trace, medium Ug^ gray (N6), voy 
fine oystalline, modoately hard, moderately wdl 
cemented. 

W0B=3K 
RPM=9S 
ROI^l-lmin/ft 

930-940 10 

DOLOSTONE AND VERY LTFTLE CLAY (MARL); 
Dolostone, 95%, pale yeUowish brown (lOYR 6/2), fine 
aystalline, mostiy in a form of dolomitic sand, very soft 
pooriy canented; Clay, 5%, pale yellowish brown (lOYR 
6/2X calcareous (mari), soft to moderately hard, non 
plastic. 

WOB=5K 
RPM=95 
ROP=<l-lmin/ft. 

940-950 10 

LIMESTONE AND SOME CLAY (MARL); Limestone, 
70%, yeUowish gray (SY 7/2), ooiUtic grainstone, trace of 
fossils, very soft to soft poraly cemoited; Clay, 30%, 
yeUowish gray (5Y 7/2), calcareous, phô diatic, voy soft 
cohesive, non plastic; Dolostone, trace, medium Ugbt gray 
(N6), oy^alline, very fine grained, moderatdy hard, 
moderatdy weU cemoited 

WOB=7K 
RPM=9S 
ROP=<l-linin/ft 

950-960 10 

LIMESTONE AND CLAY (MARL); Limestone, 50%, 
ydlowish gray (SY 7/2), ooilitic grainstone, trace of 
fi>ssils, veiy soft to soft pooriy cemented; Clay, 50%, 
yeUowish gray (SY 8/1), calcareous (marl), phosphatic, 
veiy soft cohesive, nsm. plastic; Dolostone, trace, medium 
Ugiht gray (N6), voy fine crystalline, moderately hard, 
modoately weU cemented. 

W0B=7K 
RPM=95 
ROP=<l-lmin/ft 

960-980 20 

DOLOSTONE AND VERY LTTTLE CLAY (MARL) 
AND LIMESTONE; Dolostone, 90%, pale yeUowish 
brown (lOYR 6/2), fine oystalUne, littie {up to 10%) of 
microciystalline, mostiy in a foim of dolomitic sand, very 
soft to moderately hard, pooriy cemented; Clay, 5%, pale 
yeUowish brown (lOYR 6/2), calcareous (mari), soft to 
modoatdy hard, non plastic; Limestone, 5%, yeUowish 
gray (SY 7/2), oolitic grainstone, trace of ft>ssUs, voy soft 
to soft, poorly canented. 

WOB=9K 
RPM=9S 
ROP=<l-lmin/ft 

980-1000 20 

LIMESTONE; ymestone, 100%, yeUowish gray (SY 8/1), 
grainstone, veiy fine granted, trace of fi)ssils, sUĝ ttly 
phbqihatic, soft to modoately hard, moderately well 
cemented, few v i ^ 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1000-1020 20 
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LIMESTONE AND SOME CLAY (MARL); Limestone, 
80%, yellowish gray (5Y 8/1), grainstone, very fine 
grained, trace of fossils, slightly phosphatic, soft to 
moderately hard, moderately well cemented, few vugs; 
Clay, 20%, yellowish gray (5Y 7/2), calcareous, very soft, 
non plastic. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1020-1030 10 

LIMESTONE; Limestone, 100%, yellowish gray, (5Y 
8/1), grainstone, very fine grained, partly oolitic, 
fossiliferous (shell fragments to 2-mm), soft, poorly 
cemented, vuggy. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1030-1040 10 

LIMESTONE; Limestone, 100%, light olive gray 
(5Y 5/2), mostly dolomitic and fine crystalline, some 
(30%) oolitic grainstone, yellowish gray (5Y 7/2), with 
fossils, fine grained, vuggy, very soft, poorly cemented. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1040-1060 20 

. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
grainstone, very fine grained, trace of fossils, slightly 
phosphatic, soft to moderately hard, moderately well 
cemented, few vugs. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1060-1070 10 

LIMESTONE; Limestone, 100%, light olive gray 
(5Y 5/2), dolomitic, fine crystalline, little (10%) oolitic 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1070-1080 10 

grainstone, yellowish gray (5Y 7/2), with fossils, fine 
grained, vuggy, very soft, poorly cemented. 
LIMESTONE AND SOME DOLOSTONE; Limestone, 
80%, yellowish gray (5Y 8/1), grainstone, very fine 
grained, trace of fossils, slightly phosphatic, soft to 
moderately hard, moderately well cemented, few vugs; 
Dolostone, 20%, light olive gray (5Y 6/1), 
microcrystalline, hard. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1080-1090 10 

LIMESTONE; Limestone, 100%, light olive gray WOB=8K 
RPM=95 
ROP=lmin/ft 

1090-1100 10 
(5Y 5/2), dolomitic, fine crystalline, fossiliferous, vuggy, 
very soft, poorly cemented, mostly in a form of fine sand. 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
grainstone, very fine grained, trace of fossils, slightly 
phosphatic, soft to moderately hard, poorly- to moderately 
well- cemented, few vugs. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1100-1110 10 

LIMESTONE AND SOME DOLOSTONE; Limestone, 
70%, yellowish gray (5Y 7/2), packstone and grainstone, 
fossiliferous, fine grained, , soft, poorly cemented, few 
vugs; Dolostone, 30%, yellowish gray (5Y 8/1), 
microcrystalline, moderately hard. 

WOB=8K 
RPM=95 
ROP=1 min/ft 

1110-1130 20 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
oolitic grainstone, fine grained, fossiliferous, very soft to 
soft, poorly cemented, few vugs. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1130-1190 60 
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ARCADIS GEOLOGICLOG 

FGUA GMsai Gate WWTF b êction Wdl System 
Monitor Wdl MWI 

LIMESTONE SOME CLAY (MARL); Limestone, 
80%, yeUowish gray (SY 8/1), grainstone, very fine 
grained, trace of fossils, sUghtiy phosphatic, soft to 
moderately hard, moderately weU cemented, few vugs; 
Clay, 20%, yeUowish gray (SY 7/2), calcareous, voy soft 
non plastic. 

W0B=8K 
RPM=95 
ROP=lniin/ft 

1020-1030 10 

LIMESTONE; Limestone, 100%, yeUowish gray, (SY 
8/1), grainstone, voy fine grained, partiy ooUtic, 
fossiliferous (sheU fiagments to 2-mm), soft poorly 
cemented, vuggy. 

W0B=8K 
RPM=95 
ROI^lmin/ft 

1030-1040 10 

LIMESTONE; Liniestone, 100%, Uĝ t oUve gray 
(SY 5/2), mostiy dolomitic and fine aystalline, some 
(30%) ooUtic grainstone, yeUowish gray (SY 7/2), with 
fossils, fine grained, vussv. voy soft poorly cemented. 

W0B=8K 
RPM=9S 
ROP=lniin/ft 

1040-1060 20 

LIMESTONE; Limestone, 100%, yeUowish gray (5Y 8/1), 
grainstone, voy fine grained, trace of fossUs, sUghtiy 
phosphatic, soft to moderately hard, moderately weU 
cemented, few vugs. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1060-lOTO 10 

LIMESTONE; Limestone, 100%, Ug^ oUve gray 
(SY 5/2), dolomitic, fine crystaUine, Uttie (10%) ooUtic 
grainstone, yeUowish gray (SY 7/2), with fossils, fine 
grained, vuggy, very soft pooriy cemented. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

lOTO-1080 10 

LIMESTONE AND SOME DOLOSTONE; Limestone, 
80%, yeUowish gray (SY 8/1), grainstone, voy fine 
grained, trace of fossils, sUghtiy phosphatic, soft to 
moderately hard, moderately weU cemented, few vugs; 
Dolostone, 20%, Ught oUve gray (SY 6/1), 
microcrystalUne, hard. 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1080-1090 10 

LIMESTONE; Limestone, 100%, Ught oUve gray 
(SY 5/2), dolomitic, fine ciystaUine, fossiliferous, vuggy, 
veiy soft, poorly cemented, mostiy in a form of fine sand. 

WOB=8K 
RPM=9S 
ROP=lmin/ft 

1090-1100 10 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 8/1), 
grainstone, very fine grained, trace of fossils, sUghtiy 
phosphatic, soft to moderately hard, pooriy- to moderately 
weU- cemented, few vugs. 

WOB=8K 
RPM=95 
ROP=lniin/ft 

1100-1110 10 

LIMESTONE AND SOME DOLOSTONE; Limratone, 
70%, yeUowish gray (SY 7/2), packstone and grainstone, 
fossiliferous, fine grained,, soft, poorly cemented, few 
vugs; Dolostone, 30%, yeUowish gray (SY 8/1), 
microcrystalUne, modeiately hard. 

W0B=8K 
RPM=95 
ROP=linin/ft 

1110-1130 20 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 8/1), 
ooUtic grainstone, fine grained, fossiliferous, very soft to 
soft poorly cemented, few vugs. 

WOB=8K 
RPM==9S 
ROP=lmin/ft 

1130-1190 60 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWTF Injection Well System 
Monitor Well MW1 

CLAY (MARL), SOME DOLOSTONE, AND SOME 
LIMESTONE; Clay, 60%, light olive gray (5Y 6/1), 

WOB=8K 
RPM=95 
ROP=lmin/ft 

1190-1200 . 10 

calcareous (marl), very soft, cohesive, non-plastic; 
Dolostone, 20%, medium gray (N5), soft microcrystsdline; 
Limestone, 20%, medium light gray (N6), gminstone, fine 
fgrained, medium hard. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), ' 
oolitic grainstone, fossiliferous (mollusks shells tests), fine 
,grained, soft, poorly cemented. 

NVOI8K 
RPM=95 
ROP=lmin/ft 

1200-1260 60 

LIMESTONE AND VERY LITTLE CLAY (MARL); 
Limestone, 95%, yellowish gray (5Y 8/1), phosphatic, 
soft, poorly cemented; Clay, 95%, light olive gray (5Y 
6/1), calcareous (marl), very soft, cohesive, non-plastic. 

WOE 5K 
RPM=60 
ROP=lmin/ft 

1260-1280 20 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
grainstone, soft, friable, shell fragments, poorly cemented. 

1280-1290 10 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
grainstone, fossiliferous, very soft to soft, poorly 
cemented, slightly sandy, increasing sand content with 

W01:5K 
RPM 6O 
ROP=lmin/ft 

1290-1320 30 

depth. 
LIMESTONE; Limestone, 100%, light olive gray (5Y 
6/1), oolitic grainstone, phosphatic, fossiliferous with 
small shell fragments (<2-mm), very soft, poorly 

WOB=6K 
RPM=-55 
ROP=lmin/ft 

1320-1350 30 

cemented, slightly sandy. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
oolitic grainstone, trace of phosphate, fossiliferous, very 
soft, poorly cemented, mostly in a form of sand. 

WOB=6K 
RPM 6O 
ROP=lmin/ft 

1350-1370 20 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
oolitic grainstone with trace of dolomitic limestone, very 
light gray (N8), fine crystalline, phosphatic, fossiliferous 
with small shell fragments (0.1-inch), soft to very soft, 
poorly cemented, with few moderately well cemented 
fragments, sandy. _ 

WOB=6K 
RPM30 
ROP=I min/ft 

1370-1410 40 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
oolitic grainstone, trace of phosphate, fossiliferous, very 
soft, poorly cemented, mostly in a form of sand. 

WOB—K 
liPM0 
ROP=lmin/ft 

1410-1420  10 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 8/1), 
oolitic grainstone with trace of dolomitic limestone, fine to 
microcrystalline, very light gray (N8), phosphatic, , 
fossiliferous with small shell fragments (<2-mm), soft to 
very soft, poorly cemented, with few moderately well 
cemented fragments, sandy. 

'WOB=6K 
RPM 6O 
ROP=1min/11 

1420-1480-  60 
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! ARCADIS 
FGUA Golden Gate WWTF Injection Wdl Syston 

Monitor WcD MWI 

CLAY (MARL), SOME DOLOSTONE. AND SOME 
LIMESTONE; Clay, 60%, Ught oUve gray (SY 6/1), 
calcareous (marl), very soft cohesive, non-plastic; 
Dolostone, 20%, medium gray (NS), soft, microciystaUin^ 
T jmestone, 20%, medium light gray (N6), grainstone, fine 
grained, medhmi hard. 

W0B=8K 
RPM=95 
ROP=lmin/ft 

1190-1200 10 

LIMESTONE; limestone, 100%, yeUowish gray (5Y 8/1), 
oolitic grainstone, ftissiliferous (mollusks shells tests), fine 
grained, soft pooriy cemented. 

W0B=8K 
RPM=95 
ROP=lniin/ft 

1200-1260 60 

LIMESTONE AND VERY LnTLE CLAY (MARL); 
Limestone, 95%, yeUowish gray (SY 8/1), pho^hatic, 
soft pooriy canented; Clay, 95%, Ugjit oUve gray (SY 
6/1), calcareous (mari), very soft cohesive, non-plastic. 

W0B=5K 
RFM=60 
ROP=lmin/ft 

1260-1280 20 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 8/1), 
grainstone, soft fiiable, sheU fiagmoits pooriy cemoited. 

1280-1290 10 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 8/1), 
grainstone, fossilifoous, voy soft to soft, pooriy 
cemented, sUg^y sandy, increasing sand content with 
depth. 

W0B=5K 
RFM=60 
ROP=lniin/ft 

1290-1320 30 

LIMESTONE; Limestone, 100%, Ug^ oUve gray (SY 
6/1), ooUtic grainstone, phosphatic, fossili£av»is with 
small shftll frngnwmts (Ojnni )^ w r y snft^ pnnriy 
cemented, sligjitly sandy. 

W0B=6K 
RPM=SS 
ROP=lniin/ft 

1320-1350 30 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 8/lX 
ooUtic grainstone, trace of phosphate, fi)ssili£ax>us, voy 
soft pooriy cemoited, mostiy in a fbim of sand. 

WOB=k)K 
RPM=60 
ROP=lniin/ft 

1350-13T0 20 

LIMESTONE; Lim^one, 100%, yeUowish gray (SY 8/lX 
ooUtic grainstone with trace of dolomitic Umestone, voy 
Ugiit gray (N8), fine aystalline, phosphatic, fossiliferous 
with smaU sheU fiagments (0.1-inchX soft to very soft 
pooriy cemented, with few moderately weU canented 
fiagments, sandy. 

W0B=6K 
RPM=60 
ROP=lmin/ft 

13T0-1410 40 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 8/1), 
oolitic grainstone, trace of phoqihate, fossiliferous, very 
soft pooriy cemented, mostiy in a form of sand. 

W0B=6K 
RPM=60 
ROP=lmin/ft 

1410-1420 10 

LIMESTONE; Ltmestone, 100%, yeUowish gray (SY 8/1), 
ooUtic grainstone with trace of dolomitic limestone, fine to 
microciystalline, veiy Ught gray (N8), phosphatic, 
fossilifeious witii snmU shdl fiagmoits (<2Hlnm), soft to 
voy soft, pooriy cemented, with few moderately weU 
canented fingments, sandy. 

W O B ^ 
RPM=60 
ROP=lniin/ft 

1420-1480 60 
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ARCAD1S 
GEOLOGIC.LOG 

FGUA Golden Gate WWTF Injection Well System 
Monitor Well MW1 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2) 
oolitic grainstone, fossiliferous, little very light gray, 
dolomitic, fine grained, very soft to soft , poorly cemented, 
trace phosphatic, sandy. 

WOB=2K 
RPM0 
ROP=lmin/ft 
Bit plugging-off 

1480-1530 50 

SANDSTONE AND SOME LIMESTONE; Sandstone, 
70%, medium gray (N5), quartz with calcareous matrix, 

WOB=2K 
RPM=60 
ROP=lmin/ft 
Bit plugging-off 

. 

1530-1540 10 

moderately hard, moderately well cemented, vuggy; 
Limestone, 70%, yellowish gray (5Y 8/1), lightly 
fossiliferous oolitic grain.stone and some very light gray 
(N8) dolomitic limestone, fine grained to micro crystalline, 
fossiliferous, soft, poorly cemented. 
LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2) 
oolitic grainstone;fossffiferous, with up to 10% of very 
light gray, dolomitic, fine grained limestone, soft to 
moderately hard, poorly- to moderately well- cemented, 
trace phosphatic, sandy. 

WOB=2K 
RPM=40 
ROP=lmin/ft 
Bit plugging-off 

1540-1550 
. 

10 

LIMESTONE, 100%, light gray (N7) to very light gray 
(N8), dolomitic to slightly dolomitic with up to 10% of 
yellowish gray (5Y 8/1), oolitic grainstone, crystalline, 
fine grained, trace of fossils (fragments to 0.1-inch), 

WOB=2K 
RPM=40 
ROP=1 min/ft 
Bit plugging-off 

1550-1560 10 

moderately hard to soft, moderately well cemented, small 
vugs. 
LIMESTONE, 100%, very pale orange (10YR 8/2) to very 
light gray (N8), wackstcme, slightly dolomitic with little 
grainstone, fossiliferous, soft to moderately hard, poorly- 
to moderately well- cemented, slightly vuggy, rare black 
phosphate grains. 

WOB=2K 
RPM=40 
ROP=2-3min/ft 

1560-1570 10 

LIMESTONE, 100%, light gray (N7) to very light gray 
(N8), dolomitic to slightly dolomitic with up to 40% of 
yellowish gray (5Y 8/1) of fossiliferous grainstone, micro 
crystalline to fine grained, slightly phosphatic, moderately 
hard to soft, moderately well cemented, small vugs. 

WOB=SK 
RPM=40 
ROP=2-3min/ft 

1570-1590 20 

LIMESTONE, 100%, very pale orange (10YR 8/2) to 
yellowish gray (5Y 8/1), grainstone and wackstone, with 
trace of slightly dolomitic, very light gray (N8) fine 
crystalline limestone, soft to moderately hard, poorly- to 
moderately well-cemented, slightly vuggy. 

W013=5K - 
RPM=40 
ROP=2-3min/ft 

• 

1590-1600 10 

LIMESTONE, 100%, very pale orange (10YR 8/2), 
fossiliferous grainstone and wackstone, with trace of 

WOE-6K 
RPM=40 
ROP=2-3minift 

, , 

1600-1618 

- -., •;., •-, 

18 

dolomitic, very light gray (N8) fine crystalline limeitone, 
soft, poorly cemented, slightly vuggy, oolitic grainstone, 
fossilifemaus, soft to moderately hard, poorly cemented, 
slightly vuggy. • , . . , 

"RPM" denotes rotation speed m "revolutions per nano". 
`WOB"-dertotes "weight on the bit" in thousands of pounds per square inch. 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTF Iî ection WeD Syston 
Monitor Wdl MWI 

LIMESTONE; Limestone, 100%, yeUowish gray (SY T/2) 
ooUtic grainstone, fossiliferous, Uttie voy Ught gray, 
dolomitic, fine grained, very soft to soft, pooriy cemented, 
trace phosphatic, sandy. 

WOB=2K 
RPM=60 
ROP=lniin/ft 
Bit plugging-off 

1480-1530 SO 

SANDSTONE AND SOME LIMESTONE; Sandstone, 
T0%, meditun gray (NS), quartz with calcareous matrix, 
moderately hard, moderately weU cemented, vuggy. 
Limestone, T0%, yeUowish gray (SY 8/1), Ughtiy 
fossiliferous ooUtic grainstone and some voy U^t gray 
(N8) dolomitic Umestone, fine grained to micro crystalline, 
fossiliferous, soft pooriy cemoited. 

W0B=2K 
RPM=60 
ROP=lniin/ft 
Bit plugging-off 

1530-1540 10 

LIMESTONE; Limestone, 100%, yeUowish gray (SY 7/2) 
ooUtic grainstone, fossiliferous, with up to 10% of voy 
Ught gray, dolomitic, fine grained Umestone, soft to 
moderately hard, pooriy-to moderately weU-cemented, 
trace phosphatic, sandy. 

WOB=2K 
RPM=40 
ROP=lmiii/ft 
Bit plugging-off 

1540-1550 10 

LIMESTONE, 100%, Ugjit gray (N7) to voy Ught gray 
(N8), dolomitic to sUghtiy dolomitic with tq) to 10% of 
yeUowish gray (SY 8/1), ooUtic grainstone, crystalline, 
fine grained, trace of fossils (fiagments to 0.1-inch), 
moderately hard to soft, moderately weU cemented, smaU 
vugs. 

WOB=2K 
RPM=40 
ROP=lmin/ft 
Bit plugging-off 

1550-1560 10 

LIMESTONE, 100%, voy pale orange (lOYR 8/2) to voy 
Ught gray (N8), wackstone, sUgJitiy dolomitic with Uttie 
grainstone, fossiliferous, soft to moderately hard, poorly-
to moderately weU- cemented, sUghtiy vuggy, rare black 
phosphate grains. 

W0B=2K 
RPM=40 
ROP=2-3niin/ft 

1S60-15T0 10 

LIMESTONE, 100%, Ught gray (NT) to voy Ught gray 
(N8), dolomitic to sUghtiy dolomitic with up to 40% of 
yeUowish gray (SY 8/1) of fossiliferous grainstone, micro 
crystalline to fine grained, sUghtiy phosphatic, moderately 
hard to soft moderately weU cemented, smaU vugs. 

W0B=5K 
RPM=40 
ROP=2-3min/ft 

15T0-1590 20 

LIMESTONE, 100%, voy pale orange (lOYR 8/2) to 
yeUowish gray (SY 8/1), grainstone and wackstone, with 
trace of sUgbtly dolomitic, voy Ught gray (N8) fine 
aystalline limestone, soft to moderately hard, poorly- to 
moderately weU-cemented, sUghtiv vueev. 

WOB=SK 
RPM=40 
ROP=2-3min/ft 

1590-1600 10 

LIMESTONE, 100%, voy pale orange (lOYR 8/2), 
fossilifoous grainstone and wackstone, with trace of 
dolomitic, very light gray (N8) fine aystalline limestone, 
soft pooriy cemibnted, sU îtiy vuggy, ooUtic grainstone, 
fossiliferous, soft to modeiately hard, poorly cemented, 
sUghtiy vuggy. ^ -̂^̂^̂^̂^̂ ,̂. . 

W0B=6K 
RPMMO 
ROP=2-3niin/ft 

1600-1618 18 

"BPM^ Hamtefl nilHlMyi spearl m **r?"Ohltifflff pff llUllUt? .̂ 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well IW1 

DRILLING DEPTH 
INTERVAL 

THICKNESS 
COMMENTS LITHOLOGICAL DESCRIPTION 

Fill: sand, limerock and clay. 0 - 4 4.0 

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-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, 10.3/0, mostly yellowish gray, calcareous, 
little quartz, clear, very fine- to fine- grained, sub-angular. 

WOB=8-9K, 
RPM6-7 10-18 8.0 

WOB=5-6K, 
RPM-43-7 18-30 12 

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 ( 5Y 
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=8-10K, 
RPM=6-7 30-40 10 

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')/0, light olive gray (5Y 6/1), grainstone, fine grained, very soft to 
soft, poorly cemented. 

WOB=8-10K, 
RPM)-7 40-56 16 

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 (N5), tests to 0.4-inch, mollusks; Phosphate, trace, 
black, very fine grains. 
LIMESTONE ; Limestone, 100%, yellowish gray (5Y 8/1) to very 
light gray (N8), oolitic graiestone, 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, 

WOB=12-14K 
RPM=6-7 

70-90 20 

mollusks 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection Wdl System 
Injection WeD IWl 

LITHOLOGICAL DESCRIPTION 
DRILLING 

COMMENTS 
DEPTH 

INTERVAL 
THICKNESS 

Fill: sand, limerock and clay. 0-4 4.0 

SAND: Sand 100%, voy Ug|it g/ay (N6), Uttie yeUowish gray (5Y 
8/1), 90% calcareous, 10% quartz, clear to yellowish gray (SY 8/1), 
fine- to medium- grained, aî gvlar to sub-rotmded; Shell, trace, voy 
small (<0.1-inch) firagments. 

WOB=4-5K, 
RPM=6-T 4-10 6.0 

CAP ROCK; LIMESTONE WITH LTFTLE SAND; Limestone, 
90%, yeUowish gray (SY 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-T 10-18 8.0 

CALCAREOUS SAND, LTTTLE SHELL AND LIMESTONE; 
Sand, 80%, voy Ught gray (N6), calcareous, Uttie quartz, clear, voy 
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, voy soft to soft poorly cemented; 
Phosphate, trace, black, very fine grains. 

WOB=5-6K, 
RPM=6-7 18-30 12 

SHELL WTTH UTTLE SAND AND LIMESTONE; Shdl, 80%, 
mostiy medium gray (NS), 10% white (N9X few large tests to 1-
mch, moUusks; Sand, 10%, very l i ^ t gray (N6), calcareous, littie 
quartz, clear, very fine- to fine- grained, sub-angular; Limestone, 
10%, l i ^ t olive gray (5Y 6/1), grainstone, fine grained, very soft to 
soft poorly cemented. 

WOB=8-10K, 
RPM=6-T 30-40 10 

FOSSILIFEROUS LEVIESTONE, LTTTLE SAND AND SHELL; 
Limestone, 80%, light olive gray (5Y 6/1) to yellowish gray (5Y 
8/1), veiy fossiUferous (coquina), witii shell intraclasts (mollusks, 
corals), moderately hard, moderately well cemented, vuggy; Sand, 
10%, very l i ^ t gray (N6), calcareous, veiy littie quartz, clear, very 
fine- to fine- grained, sub^gular. Shell, 10%, white (N9) to 
medium gray (NS), tests to 0.4-inch, mollusks; Phosphate, trace, 
black, very fine grains. 

WOB=8-10K, 
RPM=6-T 40-56 16 

LIMESTONE; Limestone, 100%, yellovtdsh gray (SY 8/1) to voy 
l i ^ t gray (N8), oolitic grainstone, very fine- to fine- grained, witii 
littie fossils (shell fiagments to 0.2-inchX voy soft (mostly in form 
of calcareous sand), poorly cemented, sligbtly phosphatic; Cl^', 
trace, yeUowish gn^, calcareous, chaU ,̂ veiy soft non- plastic; 
Phosphate, trace, black, very soft fine grains. 

WOB=10-12K 
RPM=5-6 

56-TO 14 

FOSSILIFEROUS LIMESTONE WTTH LTTTLE SAND AND 
SHELL; Limiestone, 80%, yeUowish gray (5Y 8/1) to light gr^ 
(NT), fossiliferous (coquina), some grainstone, mollusks, rare 
quartz, clear grains, sUgJitly phosphatic, fine grained, moderately 
hard to hard, modoately well- to well- cemented, vuggy; Sand, 
10%, yellowi^ gray (5Y 8/1) to voy pale oran^ (1OYR 8/2), 
calcareous, some quartz, clear, veiy fine- to fine- grained, sut>-
angular. Shell, 10%, voy pale orange (lOYR 8/2X tests to 0.2-inch, 
molhisks 

WOB=12-14K 
RPM=6-T 

TO-90 20 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well IWl 

DRILLING DEPTH 
INTERVAL 

THICKNESS 
COMMENTS LITHOLOGICAL DESCRIPTION 

FOSSILIFEROUS LIMESTONE WITH SOME SAND AND WOB=12-14K 
RPM=6-7 

90-100 10 
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. 
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 (5Y 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. 

W013=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 (5Y 
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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ARCADIS G£(»XK31CLOG 

FGUA Golden Gate WWTP Injection Well System 
Injection WeU IWl 

UTHOLOGICAL DESCRIPTION 
DRILLING 

COMMENTS 
DEPTH 

INTERVAL 
THICKNESS 

FOSSILBFEROUS LIMESTONE WTTH SOME SAND AND 
LTTTLE SHELL; Limestone, 60%, yellowish gray (5Y 7/2) to voy 
light gray (N8), oolitic, fossiliferous (coquina), mollusks, few quartz 
grains, fine grained, moderately hard to. soft poorly- to moderately-
well cemented, viiggy; Sand, 30%, yellowish gray (SY 8/1) to very 
pale orange (lOYR 8/2), calcareous, some quartz, clear, very fine- to 
finer grained, sub-angular. Shell, 10%, very pale orange (lOYR 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%, ydlowish 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 (5Y 7/2) to veiy light gray (N8), oolitic 
grainstone, trace of fossils (shell fiagments to 0.1-inch), soft poorly 
cemented, vuggy; Shell, trace, very pale orange (lOYR 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, veiy 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, veiy pale orange (lOYR 8/2), veiy 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, veiy fine- to fine- grained, sub-
rounded, occasionally cemented, little, up to 10%, calcareous, 
yellowish gray (5Y 8/1) to veiy pale orange (lOYR 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 (lOYR 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, sul>-
rounded, trace of calcareous, yellowish gray (5 Y 8/1), slightly 
phosphatic; Lunestone, trace, light gray (N7) to yellowish gray (5Y 
8/1), fossiUferous grainstone, with quartz grains and shell 
intraclasts, soft poorly cemented, vuggy; Shell, trace, yellowish 
gray (5Y 8/1) to voy pale orange (lOYR 8/2), small tests to 0.2-
inch, moUusks. 

WOB=20-25K 
RPM=16-19 

150-160 10 
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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 

WOB=20-25K 
RPM=16-19 

160-180 20 

to 0.1-inch; Phosphate, trace, black, very soft, fine grains. 
SANDY CLAY; Clay, 50%, dusky yellow green (5GY 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 (5GY 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, yellowish 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 
grains. 

WOB=20-23K 
RPM=S-6 

230-240 10 

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 Wdl System 
Injection Wdl IWl 

SAND AND SOME LIMESTONE; Sand, 70%, quartz, clear, and 
calcareous, yeUowish gray (SY 7/2) voy fine- to medium- grained, 
partly poorly cemented; Limestone, 30%, light ffay (N7) to 
yellowish gray (5Y 8/1), oolitic grainstone, with quartz grains and 
few shell intraclasts, voy soft, poorly cemented, vuggy; Shell, trace, 
yeUowish gray (5Y 8/1) to voy pale orange (lOYR i/2), small tests 
to 0.1-inch; Phosphate, trace, black, voy soft, fine grains. 

WOB=20-25K 
RPM=16-19 

160-180 20 

SANDY CLAY; Clay, 50%, dusky ydlow green (SGY 5/2), veiy 
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 ydlow green (SGY 5/2), very 
slightiy calcareous, very soft cohesive, medjum plasticity, trace of 
black phosphate; Sand, 30%, quartz, clear, voy fine- to fine­
grained, sub-rounded; Shell, trace, voy pale orange (1 OYR 8/2), 
small tests to 0.1-inch; Limestone, ti-ace, yellowish gray (SY 8/1), 
small firagments to 0.2-inch. 

WOB=20-2SK 
RPM=16-19 

200-210 10 

SANDY CLAY WTTH VERY LTTTLE LIMESTONE; Clay, 50%, 
duslty yellow green (SGY 5/2), voy sli^tly 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 (SY 8/1), small fiagments to 02-
inch; Shell, trace, veiy pale orange (lOYR 8/2), small tests to 0.1-
inch. 

WOB=20-25K 
RPM=16-19 

210-220 10 

CLAY AND UTTLE SAND; Clay, 90%, greenish gray (5GY 6/1), 
soft cohesive, medium to hi^ plasticity, slightly phosphatic with 
up to 10% of clear, quartz sand, voy fine grained, subHTOtmded; 
Limestone, trace, yellowish gray (SY 8/1), small fiagments to 0.1-
inch; Shell, trace, voy pale orange (lOYR 8/2), small tests to 0.1-
inch. 

WOB=20-2SK 
RPM=16-19 

220-230 10 

LIMESTONE WTTH SAND AND SOME CLAY; Limestone, 50%, 
yellowishgray (5Y 8/1) to voy pale orange (1 OYR 8/2), mostiy 
oolitic grainstone witii shell intraclasts, littie mudstone, fine grained, 
soft poorly cemented, vuggy; Sand, 30%, clear, quartz,, fine- to 
medium- griained, sub-rounded; Clay, 20%, pale olive (lOY 6/2), 
soft, cohesive, low plasticity; Phosphate, trace, black, voy soft fine 
grains. 

WOB=20-23K 
RPM=5-6 

230-240 10 

CLAY, LIMESTONE AND SHELL; Clay, 50%, greenish gray 
(SGY 6/1), slightly calcareous and sandy (up to 10% clear, fine 
quartz grains), voy soft cohesive, non plastic, phosphatic (soft 
fine, black grains); Limestone, 30%, yellowish gray (SY 8/1) to 
medium gray (N5), fossUiferous grainstone, witii quartz grains and 
shell intraclasts, fine grained, soft to moderately hard, mostly poorly 
cemented, vuggy; SheU, 20%, yellowish gray (SY 8/1X mostly 
fragments, few whole shells to 0.4-nich, mollusks. 

WOB=20-23K 
RPM=5-6 

240-250 10 
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FGUA Golden Gate WWTP Injection Well System 
Injection Well IWI 

CLAY AND LITTLE LIMESTONE; Clay, 90%, pale olive (10Y 
6/2) to yellowish gray (5Y 8/1 ), sandy (up to 10% of calcareous and 
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 intraclasts, soft, 
mostly poorly cemented, vuggy. 

WOB=21-23K 
RPM=5-6 

250-260 10 

LIMESTONE WITH SOME SHELL AND LITTLE CLAY; 
Limestone, 70%, yellowish gray (5Y 8/1) to medium gray (N5), 
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 fme- to fine- grained, sub-angular. 

WOB=21-23K 
RPM=5-6 

260-270 10 

SANDY, PHOSPHATIC CLAY; Clay, 70%, dark greenish gray 
(5G 4/1), slightly calcareous, very soft, phosphatic, cohesive, non- 
plastic; Sand, 20%, quartz and calcareous, clear to very pale orange 
(10YR 8/2), very fine- to fine- grained; Phosphate, 10%, black, very 
fme, sub-rounded grains; Limestone, trace, yellowish gray (5Y 8/1) 
to medium gray (N5), rare fragments to 0.2-inch.. 

WOB=21-23K 
RPM=5-6 

270-290 20 

LIMESTONE, SHELL AND LITTLE SAND; Limestone, 50%, 
yellowish gray (5Y 8/1) to medium gray (N5), very fossiliferous 
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. 

WOB=19-21K 
RPM=17-21 

290-330 40 

SHELL AND LIMESTONE; Shell, 60%, very pale orange (10YR 
8/2) to yellowish gray (5Y 8/1), mostly small tests to 0.2-inch, few 
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 

WOB=7-9K 
RPM=12-17 

330-360 30 

LIMESTONE, SHELL AND LITTLE CLAY; Limestone, 60%, 
yellowish gray (5Y 8/1), little medium gray (N5), fossiliferous 
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. 

W013=7-9K 
RPM=12-17 

360-370 10 
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FGUA Golden Gate WWTP Injection WeD System 
Injection WelilWl 

CLAY AND LTTTLE LIMESTONE; Clay, 90%, pale olive (lOY 
6/2) to yellowish gray (SY 8/1), sandy (up to 10% of calcareous and 
quartz), veiy soft cohesive, non plastic, phosphatic; Limestone, 
10%, yellowish gray (5Y 8/1) to medium gray (N5), oolitic, 
fossiliferous grainstone, with quartz grains and shell intraclasts, soft 
mostly poorly cemented, vuggy. 

WOB=21-23K 
RPM=5-6 

250-260 10 

LIMESTONE WTTH SOME SHELL AND LTTTLE CLAY; 
Limestone, 70%, yellowish gray (5Y 8/1) to medium gray (NS), 
fossiliferous grainstone with quartz grains and shell intraclasts, very 
soft, pooriy cemented, vuggy; Shell, 20%, yellowish gray (5Y 8/1), 
small fiagments to 0.2-inch, mollusks; Clay, 10%, greenish gray 
(SGY 6/1), slightly sandy, veiy soft, cohesive, non plastic; Sand, 
trace, very pale orange (5Y 8^), calcareous, little quartz and clear, 
very fine- to fine- grained, sub-angular. 

WOB=21-23K 
RPM=5-6 

260-270 10 

SANDY, PHOSPHATIC CLAY; Clay, 70%, daric greenish gray 
(5G 4/1), slightiy calcareous, very soft, phosphatic, cohesive, non-
plastic; Sand, 20%, quartz and calcareous, clear to very pale orange 
(lOYR 8/2), very fine- to fine- grained; Phosphate, 10%, black, very 
fine, sub-rounded grains; Limestone, trace, yellowish gray (SY 8/1) 
to medium gray (N5), rare fiagments to 0.2-inch.. 

WOB=21-23K 
RPM=5-6 

270-290 20 

LIMESTONE, SHELL AND LTTTLE SAND; Limestone, 50%, 
yellowish gray (SY 8/1) to medium gray (N5), very fossiliferous 
grainstone with shell intraclasts,.phosphatic, soft pooriy cemented, 
vuggy; Shell, 40%, veiy pale orange (lOYR 8/2) to yellowish gray 
(SY 8/1), small tests to 0.2-inch, mollusks; Sand, 10%, yellowish 
gray (5Y 8/1) to very pale orange (lOYR 8/2), calcareous, veiy fine-
to medium- grained, sub-angular. Clay, trace, pale olive (lOY 6/2), 
calcareous, very soft cohesive, non-plastic. 

WOB=19-21K 
RPM=17-21 

290-330 40 

SHELL AND LIMESTONE; Shell, 60%, very pale orange (lOYR 
8/2) to yellowish gray (5Y 8/1), mostly small tests to 0.2-inch, few 
large fiagments 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 (lOYR 8/2), veiy fine- to medium-
grained, sub-angular. Clay, trace, pale olive (lOY 6/2) to greenish 
gray (5G 6/1), calcareous, very soft cohesive, non plastic 

WOB=7-9K 
RPM=12-17 

330-360 30 

LIMESTONE, SHELL AND LTTTLE CLAY; Limestone, 60%, 
yellowish gray (5Y 8/1), littie medium gray (N5), fossiliferous 
oolitic grainstone with shell intraclasts, trace of phosphate, soft 
poorly cemented, vuggy; Shell, 30%, veiy pale orange (lOYR 8/2) 
to yellowish gray (SY 8/1), mostly small tests to 0.2-inch, few large 
fiagments to 1-inch, mollusks; Clay, 10%, pale olive (lOY 6/2), 
sli^tly calcareous, voy soft cohesive, non plastic; Sand, trace, 
yellowish gray (5Y 8/2) to veiy pale orange (lOYR 8/2), calcareous, 
very fine- to medium- grained, sub-angular. 

WOB=7-9K 
RPM=12-17 

360-370 10 
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SHELL, LIMESTONE AND LITTLE CLAY; Shell, 60%, very pale W013.--7-9K 
RPM=12-17 

370-380 10 
orange (10YR 8/2) to yellowish gray (5Y 8/1), mostly small tests to 
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. 

WOEt=7-9K 
RPM=12-17 

- 380-410 30 LIMESTONE, SOME SHELL AND LITTLE CLAY; Limestone, 
70%, yellowish gray (5Y 8/1) , little medium gray (N5), 
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 
gray (5Y 8/1) to very pale orange (10YR 8/2), oolitic grainstone 
with occasional shell intraclasts, very phosphatic, very fine- to fine-
grained, very soft, poorly cemented; Clay, 20%, yellowish gray (5Y 
8/1), very soft, cohesive, non plastic. 

WOB=7-9K 
RPM=12-17 

410-420 10 

LIMESTONE WITH SOME SHELL; Limestone, 80%, yellowish WOB=7-9K 
RPM=12-17 

420-430 10 
gray (5Y 7/2), fossiliferous oolitic grainstone, phosphatic, mostly 
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 
gray (5Y 8/1), fossiliferous oolitic grainstone with shell intraclasts, 
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, 

W013=16-18K 
RPM=17-19 

430-440 10 

frequent large fragments to 1.5-inch, mollusks; Clay, trace, 
yellowish gray (5Y 7/2), calcareous, very soft, cohesive, non plastic. 
CLAY, SAND AND LITTLE LIMESTONE ; Clay, 50%, yellowish 
gray (5Y 7/2), slightly calcareous, very phosphatic, very soft, lightly 
cohesive, low plasticity to non plastic; Sand, 40%, calcareous, 
yellowish gray (5Y 8/1), very fine- to- medium grained, sub-
angular; Limestone, 107/0, 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 (5Y 8/1), mostly small tests to 0.2-inch.. 

WOB=7-9K 
RPM=12-17 

440-450 10 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection Wdl Syston 
Injection Wdl IWl 

SHELL, LIMESTONE AND LTTTLE CLAY; Shdl, 60%, voy pale 
orange (lOYR 8/2) to yellowi^ grqr (SY 8/lX mostfy small tests to 
0.2-inch, numerous large fiagments to 2-inch; Limestone, 30%, 
yeUowish gray (SY 8/1) to medium light gray (N6X fossiliferous 
oolitic grainstone with shell intraclasts, trace of black phosphate, 
soft poorly cemented, vuggy; Clay, 10%, pale olive (lOY 6/2) to 
greenish gray (SG 6/1), slightiy calcareous, very soft cohesive, non 
plastic; Sand, trace, calcareous, voy pale orange (1 OYR 8/2), very 
fine- to medium- grained, sub-angular. 

WOB=7-9K 
RPM=12-17 

370-380 10 

LIMESTONE, SOME SHELL AND LTTTLE CLAY; Limestone, 
70%, yelloMosh gray (SY 8/1), Uttie medium gnty (NS), 
fossiUferous oolitic grainstone with shell intraclasts, trace of 
phosphate, soft poorly cemented, vuggy; Shell, 20%, voy pale 
orange (lOYR 8/2 to yellowish gray (SY 8/1), mostly small tests to 
0.2-inch, few fiagments to O.S-inch, mollusks; Clay, 10%, pale olive 
(lOY 6/2), slightly calcareous, very soft cohesive, non plastic; Sand, 
trace, yellowish gray (SY 8/1) to very pale orange (lOYR 8/2), 
calcareous, very fine- to medium- grained, sub-angular. 

WOB=7-9K 
RPM=12-17 

380-410 30 

LIMESTONE AND SOME CLAY; Limestone, 80%, yellov»dsh 
gray (SY 8/1) to veiy pale orange (lOYR 8^), oolitic grainstone 
witii occasional shell intraclasts, voy phosphatic, very fine- to fine­
grained, voy soft poorly cemented; Clay, 20%, yellowish gray (SY 
8/1), very soft cohesive, non plastic. 

WOB=7-9K 
RPM=12-17 

410-420 10 

LIMESTONE WTTH SOME SHELL; Limestone, 80%, yellowish 
gray (SY 7/2), fossUiferous oolitic grainstone, phosphatic, mostly 
voy soft to soft poorly cemented, some largo (to 0.5-inch) 
fragments, moderately hard, moderately-well cemented; Shell, 20%, 
veiy pale orange (lOYR 8/2) to yellowish gray (SY 7/2), small tests 
to 0.2-inch. 

WOB=7-9K 
RPM=12-17 

420-430 10 

LIMESTONE AND SOME SHELL; Limestone, 70%, yellowish 
gray (5Y 8/1), fossiliferous oolitic grainstone with shell intraclasts, 
phosphatic, soft to moderately hard and hard, poorly- to moderately-
well cemented, slightly vuggy; Shell, 30%, veiy pale orange (lOYR 
8/2) to yellowish gray (5Y 8/1), mostiy small tests to 02-inch, 
fi«quent laî ge fiagments to 1.5-inch, mollu^; Clay, trace, 
yeUowish gray (SY 7/2), calcareous, very soft cohesive, non plastic. 

W0B=I6-18K 
RPM=17-19 

430-440 10 

CLAY, SAND AND LTTTLE UMESTONE; Clay, 50%, ydlowish 
gray (SY 7/2), slightiy calcareous, voy phosphatic, very soft U^tly 
cohesive, low plasticity to non plastic; Sand, 40%, calcareous, 
yellowish gray (SY 8/1), voy fine-to-medium grained, sub-
angular; Limestone, 10%, yellowish gray (SY 8/1) to voy pale 
oran^(10YR8/2), fossiliferous gramstone, voy soft to soft 
poorly cemented; Shell, trace, very pale orange (lOYR 8/2) to 
yellowish gray (SY 8/1), mostly small tests to 0.2-inch.. 

WOB=7-9K 
RPM=12-17 

440-450 10 
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ARCADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well IWl 

LIMESTONE SOME SAND AND CLAY (MARL); Limestone, 
40%, yellowish gray (5Y 8/1) to very pale orange (10YR 8/2), 
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.  

WOB=7-9K 
RPM=12-17 

450-460 10 

FOSSILIFEROUS LIMESTONE AND LITTLE CLAY (MARL); 
Limestone, 90%, yellowish gray (5Y 7/2) fossiliferous grainstone 
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. 

WOB=26-28K 
RPM=12-17 

460-470 10 

LIMESTONE AND LITTLE CLAY(MARL); Limestone, 85%, 
yellowish gray (5Y 7/2) to very pale orange (10YR 8/2), 
fossiliferous oolitic grainstone with some shell intraclasts, 
phosphatic, very fine- to fine- grained, moderately hard, moderately 
well cemented, vuggy; Clay, 15%, pale olive (10Y 6/2) to yellowish 
gray (5Y 8/1), calcareous (marl), phosphatic, very soft, cohesive, 
non plastic. 

WOB=8-10K 
RPM=5-6 
Few cement 
fragments 

470-520 50 

LIMESTONE, 100%, yellowish gray (5Y 7/2), fine crystalline, 
partly oolitic, slightly phosphatic, very fine- to fine grained, 
moderately hard, moderately well cemented, vuggy 

WOB=8-10K 
RPM=5-6 
Few cement 
fragments 

520-530 10 

LIMESTONE AND LITTLE CLAY (MARL); Limestone, 80%, 
mostly (70%) yellowish gray (5Y 7/2), fine crystalline, moderately 
hard, moderately well cemented, some (20%) light gray (N7), 
oolitic grainstone, fossiliferous, very fine grained, soft, poorly 
cemented, slightly vuggy; Clay, 20%, pale yellow (5Y 8/4), 
calcareous (marl), very soft, non plastic. 

WOB=8-10K 
RPM=5-6 
Numerous 
cement 
fragments 

530-550 20 

LIMESTONE WITH LITTLE CLAY (MARL); Limestone, 90%, 
yellowish gray (5Y 7/2) to medium dark gray (N4), mostly (80%) 
fine crystalline, fossiliferous with shell intraclasts, very phosphatic, 
very fine grained, moderately hard, moderately well cemented, little 
(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. 

WOB=8-10K 
RPM=5-6 
Abundant 
cement cuttings 

550-560 10 

LIMESTONE AND LITTLE CLAY (MARL); Limestone, 85%, 
yellowish gray (5Y 7/2), little light gray (N7), oolitic grainstone, 
fossiliferous, very fine- to fine grained, very soft to moderately hard, 
poorly cemented, slightly vuggy; Clay, 20%, yellowish gray (5Y 
8/1), calcareous (marl), very soft, cohesive, low plasticity. 

WOB=8-10K 
RPM=5-6 
Numerous 
cement 
fragments 

560-580 20 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection WeU System 
Injection WeU IWl 

LIMESTONE SOME SAND AND CLAY (MARL); Limestone, 
40%, yellovwsh gray (5Y 8/1) to voy pale orange (lOYR 8^), 
fossiliferous grainstone with shell intraclasts, veiy soft to soft 
poorly cemented; Sand, 30%, veiy pale orange (lOYR 8/2), 
calcareous, voy fine- to medium- grained, sub-angular, Clay, 30%, 
pale olive (lOY 6/2) to yellowish gray (SY 8/1) witii white 
smudges, calcareous, chaUcy, very phosphatic, voy soft non plastic; 
Shell, veiy pale orange (lOYR 8/2) to yellowish gray (5Y 8/1), 
mostly small tests to 0.2-inch. 

WOB=7-9K 
RPM=12-17 

450-460 10 

FOSSILIFEROUS LDVIESTONE AND LTTTLE CLAY (MARL); 
Limestone, 90%, yeUowish gray (5Y 7/2) fossiUferous grainstone 
with numerous shell intraclasts, phosphatic, veiy fine to fine 
grained, vuggy, few fi-agments of dark gray (N3) massive limestone, 
veiy fine- to fine- grained, moderately hard to hard, mostly well 
cemented; Clay, 10%, pale olive (lOY 6/2), calcareous (marl), 
phosphatic, very soft cohesive, non plastic. 

WOB=26-28K 
RPM=12-17 

460470 10 

LIMESTONE AND LTTTLE CLAY(MARL); Limestone, 85%, 
yellovnsh gray (5Y 7/2) to very pale orange (lOYR 8/2), 
fossiliferous oolitic grainstone with some shell intraclasts, 
phosphatic, veiy fine- to fine- grained, moderately hard, moderately 
well cemented, vuggy; Clay, 15%, pale olive (lOY 6/2) to yellowish 
gray (5Y 8/1), calcareous (marl), phosphatic, veiy soft cohesive, 
non plastic. 

WOB=8-IOK 
RPM=5-6 
Few cement 
fiiagments 

470-520 50 

LIMESTONE, 100%, yellowish gray (5Y 7/2), fine crystalline, 
partiy oolitic, slightiy phosphatic, veiy fine- to fine grained, 
moderately hard, moderately well cemented, vuggy 

WOB=8-10K 
RPM=5-6 
Few cement 
fiagments 

520-530 10 

LDVIESTONE AND LITTLE CLAY (MARL); Limestone, 80%, 
mostly (70%) yellowish gray (5Y 7/2), fine ciystalline, moderately 
hard, moderately well cemented, some (20%) light gray (N7), 
oolitic grainstone, fossiliferous, very fine grained, soft, poorly 
cemented, slightly vuggy; Clay, 20%, pale yellow (5Y 8/4), 
calcareous (marl), very soft non plastic. 

WOB=8-10K 
RPM=5-6 
Numerous 
cement 
fiagments 

530-550 20 

LIMESTONE WTTH LTTTLE CLAY (MARL); Limestone, 90%, 
yellowish gray (5Y 7/2) to medium daric gray (N4), mostiy (80%) 
fine aystalline, fossiliferous with shell intraclasts, veiy phosphatic, 
voy fine grained, moderately hard, moderately well cemented, littie 
(20%) oolitic grainstone, fossiliferous, small, up to 0.1-inch shell 
fi-agments, slightly phosphatic, fine- to veiy fine- grained, soft 
poorly cemented, sli^tty vuggy; Clay, 10%, pale yellow (5Y 7/4), 
calcareous (marl), soft low plasticity. 

WOB=8-10K 
RPM=5-6 
Abundant 
cement cuttings 

550-560 10 

LIMESTONE AND LTTTLE CLAY (MARL); Limestone, 85%, 
yellowish gray (5Y 7/2), little light gray (N7), oolitic grainstone, 
fossiliferous, veiy fine- to fine grained, very soft to moderately hard, 
poorly cemented, slightly vuggy; Clay, 20%, yellowish gray (5Y 
8/1), calcareous (marl), very soft cohesive, low plasticity. 

WOB=8-10K 
RPM=5-6 
Numerous 
cement 
fi'agments 

560-580 20 
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ARCADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well IWI 

LIMESTONE AND VERY LITTLE CLAY, Limestone, 95%, 
yellowish gray (5Y 7/2), little light gray (N7), oolitic grainstone, 
fossiliferous, very fine- to fine- grained, very soft to moderately 
hard, poorly cemented, slightly vuggy; Clay, 5%, yellowish gray, 
(5Y 7/2), low plasticity, calcareous (marl) 

WOB=8- I OK 
RPM=5-6 
Few cement 
fragments 

580-600 20 

CLAY (MARL) WITH SOME LIMESTONE; Clay, 80%, light 
olive gray (5Y 7/3), calcareous (marl), slightly sandy (<10% fine- to 
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. 

WOB=8-10K 
RPM=5-6 

600-610 10 

LIMESTONE WITH SOME SAND; Limestone, 70%, yellowish 
gray (5Y 7/2), oolitic grainstone, very fine- to fine- grained, soft, 
poorly cemented, slightly vuggy; Sand, 30%, yellowish gray (5Y 
7/2), poorly cemented, very fine grained, sub-angular. 

WOB=8-10K 
RPM=5-6 

610-620 10 

LIMESTONE WITH SOME CLAY (MARL); Limestone, 80%, 
yellowish gray (5Y 7/2), oolitic grainstone, little fossils, up to 0.1- 
inch shell fragments, phosphatic, very fine grained, soft, poorly 
cemented, slightly vuggy; Clay, 20%, pale yellow (5Y 8/3), 
calcareous, very soft, low plasticity. 

WOB=8-10K 
RPM=5-6 

620-630 10 

CLAY (MARL); Clay, 100%, pale olive (5Y 6/4), calcareous 
(marl), very soft, low plasticity, trace calcareous sand; Limestone, 
trace, yellowish gray (5Y 7/2), grainstone, very soft, poorly 
cemented. 

WOB=8-10K 
RPM=5-6 

630-640 10 

LIMESTONE AND CLAY (MARL); Limestone, 60%, yellowish 
gray (5Y 7/2), oolitic grainstone, fossiliferous, up to 0.1-inch shell 
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. 

WOB=8-10K 
RPM=5-6 

640-660 20 

CLAY (MARL) AND VERY LITTLE LIMESTONE; Clay, 95%, 
olive gray (5Y 5/2), calcareous (marl), very soft, cohesive, low 
plasticity to non plastic; Limestone, 5%, yellowish gray (5Y 7/2), 
oolitic grainstone, soft, poorly cemented. 

WOB=8-10K 
RPM=5-6 

660-670 10 

CLAY (MARL) AND LIMESTONE; Clay, 50%, pale olive (10Y 
6/2), calcareous (marl), very soft, cohesive, non plastic; Limestone, 
50%, yellowish gray (5Y 7r2), gmin.stone, fossiliferous, phosphatic, 
very soft, poorly cemented; trace dolomitic limestone, dark gray 
(N3), very fine grained, moderately hard, moderately well cemented. 

WOB=8-10K 
RPM=5-6 

670-680 10 

LIMESTONE AND SOME CLAY (MARL); Limestone, 70%, 
yellowish gray (5Y 7/2), oolitic grainstone, fossiliferous, 
phosphatic, very fine grained, soft to moderately hard, moderately 
well cemented; Clay, 30%, pale olive (10Y 6/2), calcareous, very 
soft, cohesive, non plastic. 

WO -13-4-10K 
RPM=5-6 

680-700 20 

LIMESTONE; Limestone, 100%; 80%, medium gray (N5), fine 
crystalline, very phosphatic, very fine grained, hard, well cemented, 
slightly vuggy; 20%, yellowish gray (5Y 7/2), oolitic grainstone, 
fossiliferous, soft, poorly cemented, slightly vuggy. 

WOB=8-10K 
RPM=5-6 

700-710 10 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection Wdl Systnn 
Injection WeD IWl 

LIMESTONE AND VERY LTTTLE CLAY, Limestone, 95%, 
yeUowish grq' (5Y 7/2), Uttie light gray (N7), oolitic grainstone, 
fossiliferous, voy fine- to fine- grained, voy soft to moderatety 
hard, poorly cemented, slightly vuggy; Clay, 5%, yellowi^ gray> 
(SY 7/2\ low plasticity, calcareous (marl) 

WOB=8-IOK 
RPM=5-6 
Few cement 
fiagments 

580-600 20 

CLAY (MARL) WTTH SOME LIMESTONE; Clay, 80%, Ught 
olive gray (SY 7/3), calcareous (marl), slightly sandy (<10% fine- to 
medium- grained calcareous sand), voy soft, low plasticity; 
Limestone, 20%, yellowish gr^ (SY 7/2), oolitic gramstone, voy 
fine grained, soft poorly cemented, slightiv vussv. 

WOB=8-10K 
RPM=S-6 

600-610 10 

LIMESTONE WTTH SOME SAND; Limestone, 70%, yellovnsh 
gray (5Y 7/2), ooUtic grainstone, voy fine- to fine- grained, soft 
poorly cemented, slightly vuggy; Sand, 30%, yellowish gray (SY 
7/2), poorly cemented, veiy fine grained, sub^gular. 

WOB=8-10K 
RPM=5-6 

610-620 10 

LDVIESTONE WTTH SOME CLAY (MARL); Limestone, 80%, 
yellowish gray (SY 7/2), ooUtic grainstone, littie fossils, up to 0.1-
inch sheU fiagments, phosphatic, very fine grained, soft poorly 
cemented, slightly vuggy; Clay, 20%, pale yellow (SY 8/3), 
calcareous, very soft, low plasticity. 

WOB=8-10K 
RPM=5-6 

620-630 10 

CLAY (MARL); Clay, 100%, pale olive (SY 6/4), calcareous 
(marl), voy soft low plasticity, trace calcareous sand; Limestone, 
trace, yellowish gray (SY 7/2), grainstone, voy soft poorly 
cemented. 

WOB=8-10K 
RPM=5-6 

630-640 10 

LIMESTONE AND CLAY (MARL); Limestone, 60%, ydlowish 
gray (5Y 7/2), oolitic grainstone, fossiliferous, up to 0.1-inch shell 
fi:agments, phosphatic, fine grained, soft poorly cemented, slightiy 
vuggy; Clay, 40%, pale yellow (SY 7/3), calcareous (marl), voy 
soft cohesive, low plasticity to non plastic. 

WOB=8-10K 
RPM=5-6 

640-660 20 

CLAY (MARL) AND VERY LTTTLE LDVIESTONE; Clay, 95%, 
olive gray (5Y 5/2), calcareous (marl), voy soft cohesive, low 
plasticity to non plastic; Limestone, 5%, yellowish gray (SY 7/2), 
oolitic grainstone, soft poorly cemented. 

WOB=8-10K 
RPM=5-6 

660-670 10 

CLAY (MARL) AND LIMESTONE; Clay, 50%, pale olive (lOY 
6/2), calcareous (niarl), very soft cohesive, non plastic; Limestone, 
50%, yeUowish gray (SY 7/2), grainstone, fossUiferous, phosphatic, 
very soft, poorly cemented; trace dolomitic limestone, dark gnty 
(N3), very fine grained, moderately hard, moderately well cemented. 

WOB=8-10K 
RPM=5-6 

670-680 10 

LIMESTONE AND SOME CLAY (MARL); Limestone, 70%, 
yellowish gray (SY 7/2), oolitic grainstone, fossilifermis, 
phosphatic, voy fine grained, soft to moderately hard, moderately 
weU cemented; Clay, 30%, pale olive (lOY 6/2), calcareous, voy 
soft cohesive, non plastic. 

WOB=8-10K 
RPM=5-6 

680-700 20 

LIMESTONE; Limestone, 100%; 80%, medium gray (NS), fine 
aystalline, voy phosphatic, veiy fine grained, hard, well canented, 
sli^itiy vuggy; 20%, yeUowish gray (SY 7/2), oolitic grainstone, 
fossiliferous, soft poOTly cemented, slightly vussv. 

WOB=8-10K 
RPM=5-6 

700-710 10 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well 1W1 

LIMESTONE AND LITTLE CLAY (MARL); Limestone, 90%, 
yellowish gray (5Y 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 fossilifemus (frequent shell intraclasts), slightly 
phosphatic, soft, poorly cemented, vuggy. 

WOB=8-10K 
RPM=5-6 

720-730 10 

DOLOSTONE AND LITTLE LIMESTONE; Dolostone, 90% , 
light olive gray (5Y 6/1), fine crystalline, with trace of phosphate, 
slightly vuggy, moderately hard, brittle, well cemented; Limestone, 
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. 

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 (5Y 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, 
slightly vuggy; Limestone, trace, yellowish gray (5Y 7/2), yellowish 
gray (5Y 7/2), oolitic grainstone, fossiliferous, soft, poorly 
cemented. 

WOB=1-2K 
RPM=35-39 • 

. 

780-790 10 

SANDSTONE; Sandstone, 100%, light olive gray (5Y. 6/1), clear, 
quartz, very fme 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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LIMESTONE AND LTTTLE CLAY (MARL); Limestone, 90%, 
yellowish gray (SY 7/2), ooUtic grainstone, fossiliferous, 
phosphatic, trace of slightly dolomitic limeistone, fine aystalline, 
voy fine grained, soft to moderately hard, poorly- to moderately 
well- cemented; Clay, 10%, veiy light gray (N8), calcareous (marl), 
very soft low plasticity to noh plastic. 

WOB=8-IOK 
RPM=5-6 

710-720 10 

LIMESTONE; Limestone, 100%; 70% medium gray (NS), fine 
CiystaUine, slightiy dolomitic, veiy phosphatic, fossiliferous, with 
few shell intraclasts, voy fine grained, moderately hard, well 
cemented, slightly vuggy; 30%, yellowish gray (SY 7/2), oolitic 
grainstone, very fossUiferous (fiequent shell intraclasts), slightiy 
phosphatic, soft, poorly cemented, vu^gy. 

WOB=8-10K 
RPM=5-6 

T20-T30 10 

DOLOSTONE AND LTTTLE LD^STONE; Dolostone, 90%, 
light olive gray (5Y 6/1), fine ciystaUine, with trace of phosphate, 
slightly vuggy, moderately hard, brittle, well cemented; Limestone, 
10%, yellowish gray (5Y 7/2), mostly oolitic, fossiliferous 
grainstone, fine grained, littie fine crystalline, dolomitic, soft to 
moderately hard, poorly- to moderately-well cemented. 

WOB=8-10K 
RPM=5-6 

T30-740 10 

LIMESTONE AND VERY LTTTLE DOLOSTONE; Limestone, 
95%, yeUowish gray (SY 7/2), fine crystalline, dolomitic, little 
oolitic grainstone, fossiliferous with shell intraclasts, slightiy 
phosphatic, soft to moderately hard, moderately well cemented; 
Dolostone, 5%, light olive gray (5Y 6/1), fine crystalline, slightiy 
vuggy, moderately hard, brittie, 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, littie oolitic 
grainstone, fossUiferous with shell intraclasts, slightly phosphatic, 
soft to moderately hard, moderately well cemented; £)olostone, 
20%, l i ^ t olive gray (SY 6/1), fine crystalline, moderately hard, 
brittle, well cemented, slightly vuggy. 

W0B=1-2K 
RPM=35-39 

750-760 10 

LIMESTONE AND LTITLE DOLOSTONE; Limestone, 90%, 
yellowish gray (5Y 7/2), some li^t gray (N7), fine ciystaUine, 
dolomitic, little oolitic grainstone, fossiliferous with shell 
intraclasts, trace of phosphate, soft to moderately hard, moderately 
well cemented; £>olostone, 10%, light olive gray (5Y 6/1), fine 
crystalline, moderately hard, brittle, well cemented, sliphtly vupfiy. 

WOB=l-2K 
RPM=35-39 

760-780 20 

DOLOSTONE; Dolostone, 100%, pale yellowish brown (lOYR 
6/2), very fine ciystaUine, moderately hard, brittle, well cemented, 
slightly vuggy; Limestone, tiace, yellowish gray (5Y 7/2), yellowish 
gray (SY 7/2), oolitic grainstone, fossiliferous, soft poorly 
cemented. 

W0B=1-2K 
RPM=35-39 

780-790 10 

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

WOB=l-2K 
RPM=35-39 

790-800 10 
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Injection Well IWl 

LIMESTONE AND SOME CLAY (MARL), Limestone, 70%, pale 
yellowish brown (10YR 6/2), mostly dolomitic, fine crystalline, 
some oolitic, slightly fossiliferous, moderately hard to soft, 
moderately well-to poorly- cemented, vuggy, sometimes porous; 
Clay, 30%, pale yellowish brown (10YR 6/2), calcareous (marl), 
very soft, cohesive, low plasticity. 

WOB=1-2K 
RPM=35-39 

800-810 10 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, mostly in a form of calcareous sand, rare larger (to 0.5- 
inch) fragments, calcitic, few fossils, trace of black phosphate, very 
soft to soft, poorly cemented, vuggy. 

W013=1-2K 
RPM=35-39 

810-840 30 

LIMESTONE; Limestone, 100%, yellowish gray (5Y8/1), oolitic 
grainstone, very fossiliferous with forams, trace of black phosphate, 
very soft to soft, poorly- to moderately-well cemented, vuggy 

WOB=1-2K 
RPM=35-39 

840-890 50 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), to pale 
yellowish brown (10YR 6/2), oolitic grainstone, mostly in a form of 
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. 

WOB=2-5K 
RPM=39-42 

890-970 80 

LIMESTONE AND DOLOSTONE; Limestone, 60%, yellowish 
gray (5Y 7/2), oolitic grainstone, mostly in the form of calcareous 
sand, soft, poorly cemented, vuggy; Dolostone, 40%, medium light 
gray (N6), very fine grained, moderately hard, slightly vuggy. 

W013=2-5K 
RPM=39-42 

970-980 10 

WOB=2-5K 
RPM=39-42 

980-990 10 LIMESTONE AND LITTLE DOLOSTONE; Limestone, 90%, 
dusky yellow (5Y 6/4), oolitic grainstone, mostly in the form of 
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 
grainstone, fine grained, fossiliferous, very soft to soft, poorly 
cemented, slightly vuggy. 

WOB=2-5K 
RPM=39-42 

990-1060 70 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), 
dolomitic, fine crystalline, little oolitic grainstone, with fossils, fine 
grained, poorly cemented, vuggy, soft. 

WOB=2-5K 
RPM=39-42 

1060-1110 50 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), slightly 
dolomitic, fine crystalline, little oolitic grainstone, with fossils to 
02-inch, trace phosphatic, fine grained, poorly cemented, slightly 
vuggy ,soft. 

W013.--2-5K 
RPM=39-42 

1110-1170 60 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, slightly phosphatic, fine grained, poorly cemented, 
vuggy, soft. 

WOB=2-5K 
RPM=39-42 

1170-1180 10 

LIMESTONE; Limestone, 100%; 80% yellowish gray (5Y 7/2), 
oolitic grainstone, trace of fossils, trace of phosphate, very fine to 
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 
vuggY• 

W012-5K 
RPM=39-42 

1180-1230 50 

ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injedion WeU System 
Injection Wdl IWl 

LIMESTONE AND SOME CLAY (MARL), Limestone, 70%, pale 
yellowish lnx>wn (l OYR 6/2), mostly dolomitic, fine ciystaUine, 
some oolitic, slightly fossiliferous, moderately hard to soft 
moderately well-to poorly- cemented, vuggy, sometimes porous; 
Clay, 30%, pale yellowish brown (lOYR 6/2), calcareous (marl), 
very soft cohesive, low plasticity. 

WOB=l-2K 
RPM=3S-39 

800-810 10 

LIMESTONE; Limestone, 100%, yellowish gray (SY 7/2), oolitic 
grainstone, mostiy in a form of calcareous sand, rare Uugo (to O.S-
inch) fiagments, calcitic, few fossils, trace of black phosphate, veiy 
soft to soft poorly cemented, vuggy. 

W0B=1-2K 
RPM=3S-39 

810-840 30 

LIMESTONE; Limestone, 100%, yellowish gray (5Y8/1), oolitic 
grainstone, voy fossiUferous with forams, trace of black phosphate, 
very soft to soft, poorly- to moderately-well cemented, vuggy 

WOB=l-2K 
RPM=35-39 

840-890 50 

LIMESTONE; Limestone, 100%, yellowish gray (SY 7/2), to pale 
yellowish brown (lOYR 6/2), oolitic grainstone, mostly in a form of 
calcareous sand, rare largo (to 0.5-inch) fiagments, 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. 

WOB=2-5K 
RPM=39-42 

890-970 80 

LIMESTONE AND DOLOSTONE; Limestone, 60%, yeUowish 
gray (SY 7/2), oolitic grainstone, mostly in the form of calcareous 
sand, soft pooriy cemented, vuggy; Dolostone, 40%, medium light 
gray (N6), very fine grained, moderately hard, sli^tiy vuggy. 

WOB=2-5K 
RPM=39-42 

970-980 10 

LIMESTONE AND LnTLE DOLOSTONE; Limestone, 90%, 
dusky yellow (SY 6/4X ooUtic grainstone, mostly in the form of 
calcareous sand, soft, poorly cemented, vuggy; Dolostone, 10%, 
light gray (N7), very fine grained, moderately hard, slightly vussv. 

WOB=2-5K 
RPM=39-42 

980-990 10 

LIMESTONE; Limestone, 100%, yellowish gray (SY 7/2), oolitic 
grainstone, fine grained, fossiliferous, voy soft to soft poorly 
cemented, slightly vuggy. 

WOB=2-5K 
RPM=39-42 

990-1060 70 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), 
dolomitic, fine ciystaUine, little ooUtic grainstone, with fossils, fine 
grained, poorly cemented, vuggy, soft 

WOB=2-5K 
RPM=39-42 

1060-1110 50 

LIMESTONE; Limestone, 100%, yellowish gray (SY 7/2), slightly 
dolomitic, fine aystalline, littie oolitic grainstone, with fossils to 
02-inch, trace phosphatic, fine grained, poorly cemented, slightly 
vug^, soft 

WOB=2-5K 
RPM=39-42 

1110-1170 60 

LIMESTONE; Limestone, 100%, yellovtrish gray (SY 7/2), oolitic 
grainstone, slightiy phosphatic, fine grained, pcxirly cemented, 
vuggy, soft 

WOB=2-5K 
RPM=39-42 

1170-1180 10 

LIMESTONE; Limestone, 100%; 80% yellowish gray (SY 7/2), 
oolitic grainstone, trace of fossils, trace of phosphate, voy fine to 
fine grained, voy soft poorly cemoited (mostiy in a form of 
calcareous sand), moderately vuggy, 20% light gray (N7), dolomitic, 
fine aystalline, moderately hard, moderately well cemented, slightiy 
vuggy. 

WOB=2-5K 
RPM=39-42 

1180-1230 50 
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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 (5)( 7/2), calcareous (marl), very soft, non plastic. 

WOB=2-5K 
RPM=39-42 

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 (5Y 7/2), light olive 
gray (5Y 6/1) to very light gray (N8), calcareous (marl), phosphatic, 
very soft, low plasticity. ..• 

WOB=2-5K 
RPM=39-42 

1250-1270 20 

, 

SAND; Sand, 100%; 70% yellowish 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 grained, sub-rounded; Clay, trace, yellowish 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=2-5K 
RPM=39-42 

1290-1300.  10 

LIMESTONE; Limestone, 100%, mostly yellowish gray (5Y 7/2) ), 
oolitic gminstone, 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 (5N) 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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CALCAREOUS SAND; Sand, 100%, yellowish gray (SY 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 (SY 7/2), calcareous (marl), very soft non plastic. 

WOB=2-5K 
RPM=39-42 

1230-1250 20 

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

WOB=2-5K 
RPM=39-42 

1250-1270 20 

SAND; Sand, 100%; 70% yellowish gray (SY 7/2), product of 
poorly cemented, weathered oolitic limestone, trace of fossils 
(sporadic foranis), trace of phosphate, fine to medium grained, 30%, 
quartz, clear, fine grained, sut>-rounded; Clay, trace, yellowish gray 
(SY 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 ciystaUine, soft to moderately hard, 
moderately well cemented; 40%, yellowish gray (SY 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, veiy 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, slightiy vuggy. 

WOB=2-5K 
RPM=39^2 

1290-1300 10 

LIMESTONE; Limestone, 100%, mostiy yellowish gray (SY 7/2)), 
oolitic grainstone, fossiliferous, some very pale orange (lOYR 8/2) 
and white (N9), chaUty, trace of phosphate, veiy fine- to fine­
grained, very soft to moderately hard, poorly- to moderately- well 
cemented, slightly vussv. 

WOB=2-5K 
RPM=39-42 

1300-1310 10 

LIMESTONE; Liniestone, 100%, medium gray (5N) to very light 
gray (N8), oolitic, fossiliferous, with numerous shell intraclasts, . 
slightly dolomitic, phosphatic, vuggy, trace to 10% of yellowish 
gray (S Y 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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LIMESTONE; Limestone; 100%; 90% yellowish gray (5Y 7,2), 
oolitic grainstone, foisiliferous, 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. 

W013=2-5K 
:RPM=39-42 

1370-1400 30 

LIMESTONE; Limestone, 100%, yellowish gray (5Y 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 

WOB=2-5K 
RPM=39-42 

1450-1470 20 

gray (N7), dolomitic, fine crystalline, moderately hard, moderately 
well cemented, slightly vuggy. 
CALCAREOUS SAND; Sand, 100%, yellowish 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 (5Y 5/2), dolomitic, fine 
crystalline, moderately hard, moderately well cemented, vuggy; 
40%, yellowish gray (5Y 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 7/2), 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 40 
, 
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LIMESTONE; Limestone, 100%; 90% yeUowish gray (SY T/2), 
ooUtic grainstone, fossiliferous, trace of phosphate, voy fine- to 
fine- grained, voy soft to soft fe>^ fiagmoits to 1-inch, poorly 
cemoited (mostly in a form of calcareous sand), moderately vuggy; 
10% light gr^ (NT), dolomitic, fine ciystaUine, moderately hard, 
moderately well cemented, slightly vussy. 

WOB=2-SK 
RPM=39-42 

1340-13T0 30 

LIMESTONE; Limestone, 100%; 60% yeUowish gray (SY T/2), 
oolitic grainstone, fossiliferous, trace of phosphate, veiy fine- to 
fine- grained, very soft to soft few fiagments to 1-inch, pooriy 
cemented (mostly in a form of calcareous sand), modoately vuggy; 
40% Ught gray (NT), dolomitic, fine ciystaUine, moderately hard, 
moderately well cemented, slightly vussy. 

WOB=2-5K 
RPM=39-42 

13T0-1400 30 

LIMESTONE; Limestone, 100%, yeUowish gray (5Y T/2), oolitic 
grainstone, few fossils (shell fingments to 0.1-inch), calcitic, trace of 
pho^hate, very fine- to fine- grained, veiy soft to soft pooriy 
cemented (mostiy in a form of calcareous sand), slightiy vuggy; 
trace of l i ^ t gray (NT), dolomitic, fine crystalline, moderately hard, 
moderately well cemented, slightly vussv. 

WOB=2-5K 
RPM=39-42 

1400-1450 SO 

LIMESTONE; Limestone, 100%, yellovwsh gray (SY 7/2), ooUtic 
grainstone, only trace of fossils, calcitic, slightly phosphatic, voy 
fine- to fine- grained, veiy soft to moderatety hard, few fiagments to 
O.S-inch, poorly- to modoately- well cemented, up to 5% of l i ^ t 
gray (NT), dolomitic, fine aystalline, moderately hard, moderately 
well cemented, slishtlv vussv. 

W0B=2-SK 
RPM=39-42 

1450-14T0 20 

CALCAREOUS SAND; Sand, 100%, yeUowish gray (SY T/2), 
product of poorty cemented, weathered ooUtic limestone, single 
fiagments to 0.4-inch, calcitic and littie quartz, trace of phosphate, 
fine- to medium- grained, trace of light gray (NT) small fiiagments of 
dolomitic limestone. 

WOB=2-5K 
RPM=39-42 

14T0-I5I0 40 

DOLOSTONE AND LIMESTONE; Dolostone, T0%,moderate 
olive brown (SY 4/4), fine crystaUine, moderatety hard, moderately 
well cemented, slightiy vuggy; Limestone, 30%, yellowish gray (5Y 
T/2), slightiy fossiliferous, oolitic grainstone; trace of voy light gray 
(N8) dolomitic limestone, fine grained to fine aystalline, 
moderately hard, moderatety well cemented. 

WOB=2-5K 
RPM=39-42 

1510-1520 10 

LIMESTONE; Limestone, 100%; 60%, medium gray (NS), voy 
light gray (N8) to light olive gray (SY 5/2), dolomitic, fine 
aystalline, moderately hard, moderatety well cemented, vuggy; 
40%, yellowish gray (SY 7/2), oolitic gramstone, fossiliferous, voy 
fine- to fine- grainol, voy soft to moderatety hard, pooriy canented, 
trace phosphatic, partiy in a form of calcareous sand. 

WOB=2-5K 
RPM=39-42 

1520-1540 20 

LIMESTONE; Limestone, 100%; 50%, l i ^ t gray (NT), to voy light 
gray (N8), dolomitic, voy fine grained, moderatety hard to hard, 
moderatety well- to well- cemented, vuggy; 50%, yeUowish gray 
(SY T/2), oolitic grainstone, fossUifoous, veiy fine- to fine-grained, 
voy soft to soft poorty conented, trace of phosphate, parity in a 
form of calcareous sand. 

WOB=2-5K 
RPM=39-42 

1540-1580 40 
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LIMESTONE; Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, trace of fossils and phosphate, very soft to moderately 
hard, poorly- to moderately- well cemented, frequent fragments to 
03-0.5-inch, some in the form of calcareous sand, trace of very light 
gray (N8), dolomitic, very fine grained. 

WOB=2-5K 
RPM=39-42 

1580-1630 50 

LIMESTONE; Limestone, 100%, very pale orange (10YR 8/2), 
grainstone, trace of fossils and phosphate, soft to moderately hard, 
moderately well cemented, frequent fragments to 1-2 mm, single 
fragments to 10 mm, some shell fragments (1-2 mm) . 

WOB=2-5K 
RPM=39-42 

1630 -1650 20 

LIMESTONE: Limestone 100%, yellowish gray (5Y 8/1), very fine 
grained, no visible bedding planes, soft, massive, no apparent 
macro-porosity (see core description for more details) 

Core #1 (-4.3 ft 
of recovery) 

1650-1665 15 

LIMESTONE: Limestone 100%, yellowish gray (5Y 8/1), very fine 
to fine grained, fossiliferous, partially oolitic, soft, poorly cemented, 
trace amount of black specs (phosphate). 

WOB: Between 
3-6K 

1660-1690. 30 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), similar 
lithology as above except slightly more consolidated. 

1690-1710 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine 
grained, soft, poorly- to moderately well- cemented, fossiliferous. 

1710-1730 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine 
grained, soft, poorly cemented; Clay, trace, yellowish gray (5Y 7/2), 
very soft, non plastic. 

WOB: 15K 
RPM=18-19 

1730-1740 10 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), very fine 
grained, soft, poorly- to moderately well- cemented, oolitic; 

WOB: 10K, 
Penetration Rate 

2-3 min/ft 

1740-1770 30 

Dolomite, trace, moderate yellowish brown (10YR 5/4), fine 
crystalline. 
DOLOSTONE AND SOME LIMESTONE: Dolostone, 80%, 
moderate yellowish brown (10YR 5/4), fine crystalline, moderately 
hard, well cemented with limestone and fossil intraclasts; 
Limestone, 20%, yellowish gray (5Y 7/2), oolitic, fossiliferous 
grainstone, soft, poorly cemented. 

1770-1780 10 

DOLOMITIC LIMESTONE: Limestone, 70%, pale yellowish 
brown (10YR 6/2), very fine grained, oolitic, fossiliferous, poorly- 
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). 

1780-1810 30 

DOLOSTONE AND LIMESTONE: Dolostone, 60%, pale 
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. 

1810-1825 15 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale 
yellowish brown (10 YR 6/2), mudstone, few fossils, very fine 
grained, hard, well cemented, occasional diagonally fractured, 
competent rock. 

Core #2 in the 
interval 1825-
1839 ft bpl. 

1825-1830 5 
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LIMESTONE; Limestone, 100%, yellowish gray (SY T/2), oolitic 
grainstone, trace of fossils and phosphate, veiy soft to moderately 
hard, pcwrly- to moderatety- well cemented, fiequent fiagments to 
0.3-0.5-inch, some in the form of calcareous sand, trace of voy light 
gray (N8), dolomitic, very fine grained. 

WOB=2-5K 
RPM=39-42 

1580-1630 50 

LIMESTONE; Limestone, 100%, veiy pale orange (lOYR 8/2), 
grainstone, trace of fossils and phosphate, soft to moderately hard, 
moderately well cemented, fiequent fiagments to 1-2 mm, single 
fixigments to 10 mm, some shell fi-agments (1-2 mm). 

WOB=2-5K 
RPM=39-42 

1630-1650 20 

LIMESTONE: Limestone 100%, yellowish gray (5Y 8/1), voy fine 
grained, no visible bedding planes, soft massive, no apparent 
macro-porosity (see core description for more details) 

Core #1 (-4.3 ft 
of recovoy) 

I6S0-166S 15 

LIMESTONE: Limestone 100%, yellowish gray (SY 8/1), very fine 
to fine grained, fossiliferous, partially oolitic, soft poorly cemented, 
trace amount of black specs (phosphate). WOB: Between 

3-6K 

1660-1690 30 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), similar 
lithology as above except slightly more consolidated. 

WOB: Between 
3-6K 1690-1710 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), voy fine 
grained, soft poorly- to moderately well- cemented, fossiliferous. 

WOB: Between 
3-6K 

1710-1730 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine 
grained, soft poorly cemented; Clay, trace, yellowish gray (5Y 7/2), 
very soft non plastic. 

WOB: 15K 
RPM=18-I9 

1730-1740 10 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), veiy fine 
grained, soft poorly- to moderately well- cemented, oolitic; 
Dolomite, trace, moderate yellowish brown (lOYR 5/4), fine 
crystalline. 

WOB: lOK, 
Penetration Rate 

2-3min/ft 

1740-1770 30 

DOLOSTONE AND SOME LDVIESTONE: Dolostone, 80%, 
moderate yellowish brown (lOYR 5/4), fine crystalline, moderately 
hard, well cemented with limestone and fossil intraclasts; 
Limestone, 20%, yellowish gray (SY 7/2), oolitic, fossiliferous 
grainstone, soft poorty cemented. WOB: lOK, 

Penetration Rate 
2-3min/ft 

1770-1780 10 

DOLOMTTIC LIMESTONE: Limestone, 70%, pale yellowish 
brown (lOYR 6/2), very fine grained, oolitic, fossiliferous, poorty-
to moderately well- cemented; Dolostone, 30%, moderate yellowish 
brown (lOYR 5/4), very fine grained, moderately hard, moderately 
well cemented (dolomite crystals within the limestone). 

WOB: lOK, 
Penetration Rate 

2-3min/ft 
1780-1810 30 

DOLOSTONE AND LIMESTONE: Dolostone, 60%, pale 
yeUowish brown (lOYR 6/2) and moderate yellowish brown (lOYR 
5/4), fine aystalline, moderately hard, mcxlerately well cemented, 
fossil intrachists; Limestone, 4()%, yellowish gray (5Y 8/1), oolitic 
grainstone, very fine grained, soft moderately well cemented. 

WOB: lOK, 
Penetration Rate 

2-3min/ft 

1810-1825 15 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale 
yellowish brown (10 YR 6/2), mudstone, few fossils, veiy fine 
grained, hard, well cemented, occasional diagonally fiactured, 
competent rock. 

Core#2 intiie 
interval 1825-
1839 ft bpl. 

1825-1830 5 
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ARCADIS 
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Injection Well IWI 

-LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale 
yellowish brown (10 YR 6/2), grainstone, fossiliferous with shell 
intraclasts and forams, very fine- to fine- grained; vuggy (increasing 
porosity and fossils with depth), moderately hard and moderately 
well cemented , deeper (from approx. 1835 ft bpl) becoming softer 
and disintegrating . 

Core #2 in the 
interval 1825-
1839 ft bpl. 

1830-1840 '10 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, slightly fossiliferous, fine grained, soft, poorly 
cemented, 

WOB=18-20K 
RPM=18-19 

1840-1850 10 

DOLOSTONE AND SOME LIMESTONE: Dolostone, 70%, dark 
yellowish brown (10YR 4/2), very fine- to fine- crystalline, 
moderately hard; Limestone, 30%, very pale orange (10YR 8/2), 
oolitic grainstone, soft, poorly cemented. 

WOB=18-20K 
RPM=18-19 

1850-1860 10 

CLAYEY LIMESTONE: Limestone, 100%, primarily yellowish 
gray (5Y 7/2) with some very pale orange (10YR 8/2), wackstone 
(primarily calcareous clay, soft, low plasticity), very fine grained, 
trace amount of dolomitic crystals. 

WOB=18-20K 
RPM=18-19 

1860-1870 10 

• 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), • 
grainstone, very fine grained, soft, poorly cemented, trace amount of 
clayey limestone between 1870-1880 ft bpl, trace of fossils, 
increasingly crystalline with depth. 

WOB=18-20K 
RPM=18-19 

1870-1940 70 

LIMESTONE AND LITTLE DOLOSTONE: Limestone, 90%, 
yellowish gray (5Y 7/2), fine grained, grainstone, primarily 
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 
decreases with depth. 

WOB=18-20K 
RPM=18-19 

1940-1970 30 

LIMESTONE AND SOME CLAY (MARL): Limestone, 80%, pale 
yellowish brown (10YR 6/2), grainstone, very fine- to fine- grained, 
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. 

W013=18-20K 
RPM=18-19 

1970-1983 13 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), 
mudstone, very fine grained, trace of fossils, soft to moderately 
hard, poorly- to moderately well- cemented. 

WOB=18-20K 
RPM=18-19 

1983-1990 7 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), 
grainstone, fine crystalline, partly oolitic, very fine grained, slightly 
phosphatic, trace of fossils (shells intraclasts), hard, well cemented, 
few shallow vugs, thin, occasional horizontal smudges of black 
material (phosphate concentrations), isolated diagonal fractures. 

Core No. 3 
interval from 
1990 to 2005 ft 
bPi• 

1990-2010 20 

LIMESTONE: Limestone, 100%, pale yellowish brown (10YR 6/2), 
oolitic grainstone, fine grained, very calcitic (light brown grains of 

WOB=15-20K 
RPM=19-20 

2010-2070 60 

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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LIMESTONE: Limestone, 100%, yeUowish gray (SY 7/2) to pale 
yeUowish brown (10 YR 6/2), grainstone, fossiUfoous with ̂ ell 
intraclasts and forams, voy fine- to fine- grained, vu^y (increasing 
porosity and fossils with deptii), moderately hard and moderatety 
well conoited, deepo (fiiom approx. 1835 ft bpl) becoming softo 
and disintegrating. 

Core #2 in the 
interval 1825-
1839ftbpL 

1830-1840 10 

LIMESTONE: Limestone, 100%, yellowish gray (SY 7/2), oolitic 
grainstone, slightiy fossiliferous, fine grained, soft poorty 
cemented. 

WOB=18.20K 
RPM=18-19 

1840-1850 10 

DOLOSTONE AND SOME LIMESTONE: Dolostone, 70%, daric 
yeUowish brown (lOYR 4/2), voy fine- to fine- aystalline, 
moderately hard; Limestone, 30%, voy pale oran^ (lOYR 8^), 
ooUtic grainstone, soft pooriy cemented. 

WOB=18-20K 
RPM=18-19 

1850-1860 10 

CLAYEY LIMESTONE: Limestone, 100%, primarity yellowish 
gray (5Y 7/2) with some veiy pale orange (lOYR 8/2), wackstone 
(primarily calcareous clay, soft, low plasticity), very fine grained, 
trace amount of dolomitic crystals. 

WOB=18-20K 
RPM=18-19 

1860-1870 10 

LIMESTONE: Limestone, 100%, yellowish gray (SY 7/2), 
grainstone, voy fine grained, soft poorty cemented, trace amount of 
clayey limestone between 1870-1880 ft bpl, trace of fossils, 
increasingty crystalline with deptii. 

WOB=18-20K 
RPM=18-19 

1870-1940 70 

L»4EST0NE AND UTTLE DOLOSTONE: Limestone, 90%, 
yellowish gray (SY 7/2), fine grained, grainstone, primarity 
CiystaUine, poorty- to moderatety well- cemented; Dolostone, 10%, 
moderate yeUowish brown (lOYR 5/4) to daric yellowish brown 
(I OYR 4/2), fine crystalline, hard, amount of dolostone slightly 
decreases with deptii. 

WOB=18-20K 
RPM=18-19 

1940-1970 30 

LIMESTONE AND SOME CLAY (MARL): Limestone, 80%, pale 
yellowish brown (lOYR 6/2), grainstone, very fine- to fine- grained, 
trace of fossils, trace of phosphate, veiy soft poorly cemented 
(crumbling into a sand); Clay (marl), 20%, medium gray (NS) to 
medium dark gray (N4), calcareous, soft, non-plastic, to low 
plasticity. 

WOB=18-20K 
RPM=18-19 

1970-1983 13 

LIMESTONE: Limestone, 100%, yelloMosh gray (5Y 8/1), 
mudstone, voy fine grained, trace of fossils, soft to moderatety 
hard, poorty- to moderatety weU- cemoited. 

WOB=18-20K 
RPM=18-19 

1983-1990 7 

LIMESTONE: Limestone, 100%, yeUowdsh gray (SY 8/1), 
grainstone, fine aystalline, partty oolitic, voy fine grained, slightty 
phosphatic, trace of fossils (shells mtraclasts), hard, well cemented, 
few shaUow vugs, thin, occasional horizcmtal smud^ of black 
material (phosphate concoitrations), isolated diagonal fiactures. 

Core No. 3 
interval from 
1990 to 2005 ft 
bpl. 

1990-2010 20 

LIMESTONE: Limestone, 100%, pale yellowish brown (lOYR 6/2), 
oolitic grainstone, fine grained, voy calcitic ( l i ^ t brown grains of 
calciteX slightly phosphatic, veiy soft poorty cemented (crumbling 
into a sand), few small fiagmoits (3-5 mm) of moderatety hard; 
C l ^ (Marl), trace, pale yellowish brown (lOYR 6/2), calcareous, 
very soft non plastic. 

WOB=15-20K 
RPM=19-20 

2010-2070 60 

Rasa 
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Injection Well IW1 

LIMESTONE AND LITTLE CLAY (MARL): Limestone, 90%, 
pale yellowish brown (10YR 6/2), oolitic grainstone, fine grained, 
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. 

WOB=15-20K 
RPM=19-20  

2070-2090 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7t2), oolitic 
grainstone, fine grained, calcitic, slightly phosphatic, seldom light 
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. 

WOB=15-20K 
RPM=19-20 

2090-2110 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, some wackstone, fine grained, slightly dolomitic, trace 
of fossils, slightly phosphatic, seldom light gray (N7) and micritic, 
soft to hard, poorly- (calcareous sand) to moderately well-
cemented. 

WOB=15-20K 
RPM=19-20 

2110-2135 

• 

25 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly 
wackstone, little grainstone, very fine- to fine- grained, trace of 
fossils, trace of phosphate, moderately hard to hard, well cemented, 
competent, few diagonal fractures, very slightly vuggy, abundant 
worm burrows, moderately well- to well- cemented. 

Core No. 4 
interval from 
2136.5 to2148.5 
ft bpl. 

2135-2143 8 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), 
mudstone, with frequent horizontal, irregular• laminas of black 

Core No. 4 
interval from 
2136.5 to2148.5 
ft bpl. 

2143-2150 7 

material (phosphate), very fine grained, trace of fossils, moderately 
hard to hard, well cemented, massive, isolated diagonal fracturing. 
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly 
grainstone, partly oolitic, fine grained, trace of fossils, slightly 
phosphatic, trace of light gray (N7), fine crystalline, soft to 
moderately hard, poorly- to moderately well- cemented. 

WOB=19-20K 
RPM=19-20 

2150-2170 20 

LIMESTONE: Limestone, 100%, light olive gray (5Y 5/2), 
grainstone, fine grained, trace of fossils and phosphate, little light 
gray (N7), crystalline, soft, poorly cemented (calcareous sand). 

WOB=19-20K 
RPM=19-20 

2170-2210 40 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine crystalline; soft, poorly cemented. 

WOB=19-20K 
RPM=19-20 

2210-2220 10 

DOLOSTONE AND SOME LIMESTONE: Dolostone, 80%, olive 
gray (5Y 3/2), fine crystalline, vuggy, moderately hard, moderately 
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. 

WOB=19-20K 
RPM=19-20 

2220-2230 10 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine crystalline, soft, poorly cemented; Dolostone, trace, 
olive gray (5Y 3/2), fine crystalline, vuggy, hard, well cemented. 

WOB=19-20K 
RPM=19-20 

2230-2240 10 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine crystalline, soft, poorly cemented, only few better 
cemented fragments 0.2 x 0.5-inch size. 

WOB=19-20K 
RPM=19-20 

2240-2310 70 

ARCADIS GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection WeU System 
Injection WeU IWl 

LIMESTONE AND UTTLE CLAY (MARL): Limestone, 90%, 
pale yellowish brown (lOYR 6/2), oolitic grainstone, fine grained, 
calcitic, slightly phosphatic, very soft poorly cemented, mostiy in a 
form of sand, few small fi-agments (3-5 mm) moderately hard; Clay, 
10%, yellowish gray (SY 7/2), calcareous, very soft non plastic. 

WOB=15r20K 
RPM=19-20 

2070-2090 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, calcitic, slightly phosphatic, seldom light 
gray (N7) and micritic, soft to modoatety hard, poorly cemented 
(calcareous sand) to moderately well cemented; Clay (Marl), trace, 
very light gray (N8),calcareous, challQ', very soft, non plastic. 

WOB=15-20K 
RPM=19-20 

2090-2110 20 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, some wackstone, fine grained, slightly dolomitic, trace 
of fossils, slightly phosphatic, seldom light gray (N7) and micritic, 
soft to hard, poorly- (calcareous sand) to moderately well-
cemented. 

WOB=15-20K 
RPM=19-20 

2110-2135 25 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly 
wackstone, little grainstone, very fine- to fine- grained, trace of 
fossils, trace of phosphate, moderately hard to hard, well cemented, 
competent, few diagonal fractures, very slightly vuggy, abundant 
worm burrows, moderately well- to well- cemented 

Core No. 4 
interval fiom 
2136.5 to2148.5 
ft bpl. 

2135-2143 8 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), 
mudstone, with fiequent horizontal, irregular laminas of black 
material (phosphate), veiy fine grained, trace of fossils, moderately 
hard to hard, well cemented, massive, isolated cUagonal fiacturing. 

Core No. 4 
interval fiom 
2136.5 to2148.5 
ft bpl. 

2143-2150 7 

UMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly 
grainstone, partly oolitic, fine grained, trace of fossils, slightly 
phosphatic, trace of light gray (N7), fine crystalline, soft to 
moderately hard, poorly- to moderately well- cemented. 

WOB=19-20K 
RPM=19-20 

2150-2170 20 

UMESTONE: Limestone, 100%, light olive gray (5 Y 5/2), 
grainstone, fine grained, trace of fossils and phosphate, littie light 
gray (N7), crystalline, soft poorly cemented (calcareous sand). 

WOB=19-20K 
RPM=19-20 

2170-2210 40 

UMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine crystalline, soft p(x>rly cemented.. 

WOB=19-20K 
RPM=19-20 

2210-2220 10 

DOLOSTONE AND SOME LDVIESTONE: Dolostone, 80%, olive 
gray (5Y 3/2), fine ciystaUine, vuggy, mcxlerately hard, moderately 
well cemented; Limestone, 20%, yellowish gray (SY 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine crystalline, soft poorly cemented. 

WOB=19-20K 
RPM=19-20 

2220-2230 10 

UMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine ciystaUine, soft poorly cemented; Dolostone, triace, 
olive gray (SY 3/2), fine crystalline, vuggy, hard, weU cemented; 

WOB=19-20K 
RPM=19-20 

2230-2240 10 

UMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), oolitic 
grainstone, fine grained, trace of fossils and phosphate, trace of light 
gray (N7), fine crystalline, soft poorly cemented, only few better 
cemented fragments 0.2 x O.S-inch size. 

WOB=19-20K 
RPM=19-20 

2240-2310 70 
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ARCADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well .1W1 

LIMESTONE AND SOME DOLOSTONE: Limestone, 70%, 
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, moderately 

WOB=19-20K 
RPM=19-20 

2310-2340 30 

well cemented; Dolostone, 30%, olive gray (5Y 3/2), fine 
crystalline, moderately hard, moderately well cemented; Phosphate, 
trace, black, fine grained;. 
LIMESTONE AND SOME DOLOSTONE: Limestone, 80%, 
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, moderately 
hard, moderately well cemented; Dolostone, 20%, medium gray 
(N5) to medium dark gray (N4), fine crystalline, hard; Phosphate, 
trace, black, fme'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 (5Y 7/2), oolitic grainstone, fine grained, trace 

W013=19-20K 
RPM=19-20 

2350-2360 10 

phosphate, sandy, soft to moderately hard, poorly- to moderately 
well- cemented. 
LIMESTONE AND SOME DOLOSTONE: Limestone, 80%, 
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, moderately 

WOB=19-20K 
RPM=19-20 

2360-2370 10 

hard to soft, moderately well cemented, slightly phosphatic; 
Dolostone, 20%, medium dark gray (N4), hard, fine crystalline, 
some saccharoidal. 
DOLOSTONE AND LIMESTONE: Dolostone, 50%, medium dark 
gray (N4), hard, fine crystalline, some saccharoidal; Limestone, 
50%, yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft 
to moderately hard, poorly- to moderately well- cemented; 
Phosphate, trace, black, fine grained. 

W013=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. 

W013=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 (N5), fine crystalline, hard; Phosphate, trace, black, 
fine grained 

WOB=19-20K 
RPM=19-20 

2400-2420 '20 

LIMESTONE AND DOLOSTONE: Limestone, 60%, yellowish 
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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FGUA Golden Gate WWTP Injection WeU System 
Injection Wdl IWl 

LIMESTONE AND SOME DOLOSTONE: Limestone, 70%, 
yeUowish gray (SY 7/2), ooUtic grainstone, fine grained, moderatety 
weU cemented; Dolostone, 30%, olive gray (5Y 3/2), fine 
CiystaUine, moderately hard, moderately weU cemented; Phosî iate, 
trace, black, fine grained;. 

WOB=19-20K 
RPM=19-20 

2310-2340 30 

UMESTONE AND SOME DOLOSTONE: Limestone, 80%, 
yeUowish gray (SY 7/2), oolitic grainstone, fine grained, moderately 
hard, moderately well cemented; Dolostone, 20%, meditun gray 
(NS) to medium daric 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 daric 
gray (N4), finely aystalline, saccharoidal, hard; Limestone, 50%, 
yellowish gray (SY 7/2), oolitic grainstone, fine grained, trace 
phosphate, sandy, soft to moderately hard, poorty- to moderately 
well-cemented. 

WOB=19-20K 
RPM=19-20 

2350-2360 10 

LIMESTONE AND SOME DOLOSTONE: Limestone, 80%, 
yeUowish gray (SY 7/2), oolitic grainstone, fine grained, moderatety 
hard to soft moderately weU cemented, sli^tiy phosphatic; 
Dolostone, 20%, medium dark gray (N4), hard, fine aystalline, 
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, poorty- to moderatety well- cemented; 
Phosphate, trace, black, fine grained. 

WOB=19-20K 
RPM=19-20 

2370-2380 10 

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

WOB=19-20K 
RPM=19-20 

2380-2400 20 

LIMESTONE AND VERY LTTTLE DOLOSTONE: Limestone, 
95%, yellowish gray (SY 7/2), oolitic grainstone, fine grained, soft 
to moderately hard, moderatety well cemented; Dolostone, 5%, 
medium gray (NS), fine aystalline, hard; Phosphate, trace, black, 
finegrained 

WOB=19-20K 
RPM=19-20 

2400-2420 20 

LDVIESTONE AND DOLOSTONE: Limestone, 60%, ydlowish 
gray (SY 7/2), oolitic grainstone, fine gramed, soft moderately well 
cemented; Dolostone, 40%, medium dark gray (N4) with li^t olive 
brown (SY 5/6), fine crystaUine, some saccharoidal, hard, fiagmoits 
to 1-inch diameter; Phosphate, trace, black, fine grained. . 

WOB=19-20K 
RPM=19-20 

2420-2430 10 

LIMESTONE AND SOME DOLOSTONE: Limestone. 80%, 
yeUowish gr '̂ (SY 7/2), oolitic grainstone, fine grained, soft 
moderatety well cemented; £>olostone, 20%, medium daric gray (N4) 
and light olive brown (SY 5/6), fine aystalline, some saccharoidat 
hard, fragments to 1-inch diameto, vuggĵ  Phô hate, trace, black, 
finegrained. 

WOB=19-20K 
RPM=19-20 

2430-2440 10 
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GEOLOGIC;  LOG 

FGIJA Golden Gate WWTP Injection Well System 
Injection Well IWI 

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

W013=15-20K 
RPM=15-19 

2478-2490 12 

LIMESTONE AND LITTLE DOLOSTONE: Limestone, 90%, 
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, 10%, 
brownish black (SYR 2/1) to brownish gray (5YR 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), fme 
crystalline, some saccharoidal, moderately hard, moderately well 
cemented, very vuggy; Phosphate, trace, black, soft, fine grained. 

W013=15-20K 
RPM=15-19 

2500-2520 20 

DOLOSTONE: Dolostone, 100%, brownish black (SYR 2/1 ) to 
brownish gray (5YR 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 7/2), oolitic grainstone, fine grained, soft, poorly cemented; 
Phosphate, trace, black, soft.  

WOB=15-20K 
RPM=15-19 

2520-2530 10 

LIMESTONE AND DOLOSTONE: Limestone, 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 (5YR 4/1), fme 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 (5YR 
4/4), mostly in a form of medium grained sand, poorly sorted, sub- 
rounded, little dusky brown (SYR 2/2)/1), fine crystalline, 
moderately hard, vuggy. 

WOB=15-20K 
RPM=15-19 

2550-2560 10 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection Wdl System 
Injection Wdl IWl 

LIMESTONE AND VERY LTTTLE DOLOSTONE: Limestone, 
95%, yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft 
to moderately hard, moderately well cemented; Dolostone, 5%, 
medium gray (NS), microciystalline, 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 crystaUine, some saccharoidal, hard, 
well cemented, vuggy; Limestone, trace, yellowish gray (SY 7/2), 
oolitic grainstone, fine grained; Phosphate, trace, black small grains. 

WOB=15-20K 
RPM=15-19 

2478-2490 12 

LIMESTONE AND LTTTLE DOLOSTONE: Limestone, 90%, 
yellowish gray (5Y 7/2), oolitic grainstone, fine grained, little light 
gray (N7) to medium gray (NS), microcrystalUne, 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, mcxlerately hard, moderately well 
cemented, vuggy; Clay (Marl), trace, white (N9), calcareous, veiy 
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, littie light gray (N7) 
to medium gray (NS), microciystalline, veiy soft to soft poorly 
cemented (mostly calcareous sand); Dolostone, 40%, moderate 
yellowish brown (lOYR 4/2) to brownish black (SYR 2/1), fine 
crystalline, some saccharoidal, moderately hard, moderately well 
cemented, very vû ucv; 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 (5YR 4/1), fine aystalline, some saccharoidal, 
mostly soft Uttie moderately hard, poorly cemented (mostly in a 
form of dolomitic sand), vuggy; Limestone, trace, yellowish gray 
(SY 7/2), oolitic grainstone, fine grained, soft poorly cemented; 
Phosphate, trace, black, soft. 

WOB=15-20K 
RPM=15-19 

2520-2530 10 

LDVIESTONE AND DOLOSTONE: Limestone, 60%, yellov«sh 
gray (5Y 7/2), oolitic grainstone, fine grained, light gray (N7) to 
medium gray (NS), microcrystalUne, dolomitic, with trace of 
phosphate, very soft to soft poorly cemented (mostiy calcareous 
sand); Dolostone, 40%, mcxierate yellowish brown (lOYR 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 (SYR 2/1) to 
brownish gray (SYR 4/1), fine crystalline, some saccharoidal, soft, 
littie moderately hard, poorly cemented (mostly dolomitic sand), 
vuggy; Limestone, trace, yellowish gray (SY 7/2), oolitic grainstone, 
fine grained, soft poorly cemented, slightly phosphatic. 

WOB=15-20K 
RPM=15-19 

2540-2550 10 

DOLOMTTIC SAND: Dolostone, 100%, moderate brown (SYR 
4/4), mostly in a form of medium grained sand, poorly sorted, sub-
rounded, littie dusky brown (SYR 2/2)/1), fine ciystaUine, 
moderately hard, vussv-

WOB=15-20K 
RPM=15-19 

2550-2560 10 
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ARCAD1S 
GEOLOGIC LOG 

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. 

W013=15-20K 
RPM=15-19 

2560-2580 20 

WOB=15-20K 
RPM=15-19 

2580-2590 10 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. 
DOLOSTONE: Dolostone, 100%; 70% olive gray (5Y 4/1) fine- to 
micro-crystalline; 30% brownish black (5YR 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 (5YR 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), fme- 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. 

W013=32-33K, 
RPM=19-20 

2640-2660 20 

DOLOSTONE: Dolostone, 100%; 90% olive gray (5Y 4/1) fme- 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 (5YR 2/1), 
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very 
hard, brittle, well cemented; Limestone, trace, yellowish gray (5Y 
7t2), oolitic grainstone, fine grained, soft to very soft. 

W013=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 

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

2700-2710 10 

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 (5YR 
2/1), low plasticity, cohesive, very soft 
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FGUA Gfdden Gate WWTP Injection Wdl Syston 
Injection WeO IWl 

DOLOSTONE: Dolostone, 100%, brownish bkick (SYR 2/1) to 
moderate brown (SYR 4/4), fine aystalline, some saccharoidal, 
mostty soft some modoatety hard to hard, pooriy cemented (mostty 
in a form of dolomitic sand) to weU cemented̂  vuggy. 

WOB=1S-20K 
RPM=15-19 

2560-2580 20 

DOLOSTONE AND VERY LTTTLE UMESTONE: Dolostone, 
95%, pale yellowish brown (lOYR 6/2) to dark yeUowish brown 
(1 OYR 4/2), fine ciystaUine, some saccharoidal, hard to voy hard, 
moderatety well- to well- cemented; Limestone, 5%, yellowish gray 
(SY 7/2), oolitic grainstone, fine grained, soft to very soft 

WOB=1S-20K 
RPM=15-19 

2580-2590 10 

DOLOSTONE: Dolostone, 100%; 70% olive gray (SY 4/1) fine- to 
miavMaystalline; 30% brownish black (SYR 2/1) saccharoidal, hard 
to voy 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 (SY 7/2), ooUtic grainstone, fine 
grained, soft to very soft. 

WOB=3l-32K, 
RPM=18-19 

2590-2610 20 

DOLOSTONE: Dolostone, 100%, olive gray (SY 4/1) to pale brown 
(SYR 5/2), fine- to micro-ciystalline, hard to voy hard, brittie, well 
cemented. 

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

2610-2620 10 

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

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

2620-2630 10 

DOLOSTONE: Dolostone, 100%; 90% olive gray (5Y 4/1) fine- to 
micro-ciystalline; 10% brownish black (SYR 2/1), saccharoidal, 
hard, brittie, well cemented, few vugs; Limestone, trace, yellowish 
gray (SY 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 (SYR 2/1), 
20% olive gray (SY 4/1), fine- to micro-crystalline, hard to voy 
hard, brittie, well cemented; Limestone, trace, yeUowish gray (SY 
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 (SY 4/1) fine- to 
micro-ciystalline, 10% brownish black (SYR 2/1), saccharoidal, 
hard, brittie, well cemented, few vugs; Limestone, trace, yellowish 
gray (SY 7/2), oolitic grainstone, fine grained, soft to voy soft 

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

2660-2670 10 

DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1), 
30% olive gray (SY 4/1), fine- to micro-ciystalline, hard to voy 
hard, brittie, well cemented; Limestone, trace, yeUowish gray (SY 
7/2), ooUtic grainstone, fine grained, soft to very soft 

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

2670-2700 30 

DOLOSTONE AND UTTLE LIMESTONE: Dolostone, 80%; 70% 
moderate olive brown (SY 4/4), 30% medium gray (N4), fine- to 
micro-ciystalline, hard to voy hard, brittie, well cemented; 
Limestone, 20%, yellowish gray (SY 7/2), oolitic grainstone, fine 
grained, soft poorty cemented; Clay, trace, lirownish black (SYR 
2/lX low plasticity, cohesive, very soft 

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

2700-2710 10 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWTP Injection Well System 
Injection Well IWl 

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. 

WOB=27-34K 
RPM=20-25 

2710-2720 10 

DOLOSTONE AND LITTLE LIMESTONE: Dolostone, 90%; 70% 
moderate olive brown (5Y 4/4), 30% dark gray (N3), fme- to micro- 
crystalline, hard to very hard, brittle, well cemented; Limestone, 
10%, yellowish gray (5Y 7/2), oolitic grainstone, fine grained, soft, 
poorly cemented. 

WOB=27-34K 
RPM=20-25 

2720-2730 10 

DOLOSTONE: Dolostone, 100%; 70% brownish black (5YR 2/1), 
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very 
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. 

WOB=27-34K 
RPM=20-25 

2730-2750 20 

LIMESTONE AND SOME DOLOSTONE: Limestone, 75%, light 
olive brown (5Y 5/6), grainstone, fine grained, soft to moderately 
hard, poorly cemented, some in a form of calcareous sand; 
Dolostone, 25%, brownish gray (5YR 4/1), hard to very hard, 
saccharoidal. 

WOB=27-34K 
RPM=20-25 

2750-2760 10 

DOLOSTONE: Dolostone, 100%; 70% brownish black (5YR 2/1), 
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very 
hard, brittle, up to 20% poorly cemented (dolomitic sand); 
Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone, fine 
grained, soft, poorly cemented. 

W013=27-34K 
RPM=20-25 

2760-2770 10 

DOLOSTONE: Dolostone, 100%, olive gray (5Y 4/1) with 20% 
moderate yellowish brown (10YR 5/4), fine- to micro-crystalline, 
hard to very hard, saccharoidal, few cavities. 

WOB=27-34K 
RPM=20-25 

2770-2780 10 

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

WOB=27-34K 
RPM=20-25 

2780-2790 10 

DOLOSTONE: Dolostone, 100%; 80% brownish black (5YR 2/1), 
20% olive gray (5Y 4/1 ), fme- to micro-crystalline, hard to very 
hard, brittle, poorly cemented (up to 70% in the form of dolomitic 
sand); Limestone, trace, yellowish gray (5Y 7/2), oolitic grainstone, 
fine grained, soft to very soft, poorly cemented. 

WOB=15-20K 
RPM=19-20 

2790-2800 10 

DOLOSTONE: Dolostone, 100%; 80% brownish black (5YR 2/1) 
with 20% dark gray (N3), fine- to micro-crystalline, hard to very 
hard, brittle, moderately well cemented, little dolomitic sand, fine to 
medium grained. 

WOB=15-20K 
RPM=19-20 

2800-2820 20 

DOLOSTONE: Dolostone, 100%; 70% brownish black (5YR 2/1), 
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very 
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. 

WOB=15-20K 
RPM=19-20 

2820-2830 10 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection WeU System 
Injection WeU IWl 

DOLOSTONE AND LTTTLE LIMESTONE: Dolostone, 80%; 70% 
moderate olive brown (SY 4/4), 30% medium gray (N4), fine- to 
micro-ciystalline, hard to very hard, brittle, well cemented; 
Limestone, 20%, yeUowish gray (5Y 7/2), oolitic grainstone, fine 
grained, soft 

WOB=27-34K 
RPM=20-25 

2T10-2T20 10 

DOLOSTONE AND LTTTLE LIMESTONE: Dolostone, 90%; 70% 
moderate olive brown (SY 4/4), 30% daric gray (N3), fine- to micro­
ciystalline, hard to very hard, brittle, well cemented; Limestone, 
10%, yellowish gray (SY 7/2), oolitic grainstone, fine grained, soft 
poorly cemented. 

WOB=27-34K 
RPM=20-25 

2T20-2730 10 

DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1), 
30% olive gray (SY 4/1), fine- to micro-ciystalline, hiard to very 
hard, brittle, poorly cemented (up to 60% in a form of dolomitic 
sand); Limestone, trace, yellowish gray (SY 7/2), oolitic grainstone, 
fine grained, soft to very soft poorly cemented. 

WOB=27-34K 
RPM=20-25 

2730-2750 20 

LDVIESTONE AND SOME DOLOSTONE: Limestone, 75%, light 
olive brown (SY 5/6), grainstone, fine grained, soft to moderately 
hard, poorly cemented, some in a form of calcareous sand; 
Dolostone, 25%, brownish gray (SYR 4/1), hard to veiy hard, 
saccharoidal. 

WOB=27-34K 
RPM=20-25 

2750-2760 10 

DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1), 
30% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very 
hard, brittie, up to 20% poorly cemented (dolomitic sand); 
Limestone, trace, yellowish gray (SY 7/2), oolitic grainstone, fine 
grained, soft poorly cemented. 

WOB=27-34K 
RPM=20-25 

2760-2770 10 

DOLOSTONE: Dolostone, 100%, olive gray (SY 4/1) witii 20% 
moderate yellowish brown (lOYR 5/4), fine- to micro-ciystalline, 
hard to very hard, saccharoidal, few cavities. 

WOB=27-34K 
RPM=20-25 

2770-2780 10 

DOLOSTONE: Dolostone, 100%, olive gray (SY 4/1), fine- to 
micro-crystalline, hard to very hard, brittle. 

WOB=27-34K 
RPM=20-25 

2780-2790 10 

DOLOSTONE: Dolostone. 100%; 80% brownish black (SYR 2/1), 
20% olive gray (SY 4/1), fine- to micro-crystalline, hard to veiy 
hard, brittie, poorly cemented (up to 70% in the form of dolomitic 
sand); Limestone, trace, yeUowish gray (SY 7/2), oolitic grainstone, 
fine grained, soft to very soft poorly cemented. 

WOB=15-20K 
RPM=19-20 

2790-2800 10 

DOLOSTONE: Dolostone, 100%; 80% brownish black (SYR 2/1) 
with 20% daric gray (N3), fine- to micro-ciystaUine, hard to veiy 
hard, brittle, moderately well cemented, little dolomitic sand, fine to 
medium grained. 

WOB=15-20K 
RPM=19-20 

2800-2820 20 

DOLOSTONE: Dolostone, 100%; 70% brownish black (SYR 2/1), 
30% olive gray (SY 4/1), fine- to micro-crystalline, hard to veiy 
hard, brittie, poorly cemented (mostly in the form of dolomitic 
sand); Limestone, trace, yellowish gray (SY 7/2), oolitic grainstone, 
fine grained, soft to very soft poorty cemented. 

WOB=15-20K 
RPM=19-20 

2820-2830 10 
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ARCAD1S 
GEOLOGIC LOG 

FGUA Golden Gate WWI? Injection Well System 
Injection Well 1W1 

DOLOSTONE: Dolostone, 100%; 80% brownish black (5YR 2/1), 
20% olive gray (5Y 4/1), fine- to micro-crystalline, hard to very 
hard, brittle, poorly cemented (mostly in the form of dolomitic 
sand); Limestone, trace, yellowish gray (5Y.7/2), oolitic gminstone, 
fine grained, soft to very soft, poorly cemented. _ _. 

WOB=15-20K 
RPM=19-20 

2830-2840 10 

DOLOSTONE: Dolostone, 100%; 80 % olive gray (5Y 4/1), 
microcrystalline, hard to very hard, brittle, well cemented, 20% 
yellowish gray (5Y 7/2), fine crystalline, soft, poorly cemented (in a 
form of dolomitic sand). 

WOB=10-12K, 
RPM=29-30 

2840-2860 20 

DOLOSTONE: Dolostone, 100%, light olive gray (5Y 6/1) to 
yellowish gray (5Y 7/2), soft, mostly in the form of fine- to coarse- 
grained dolomitic sand causing fall-outs and dredging, approx. 20% 
of fine crystalline, better cemented fragments. 

WOB=10-12K, 
RPM=29-30 

2860-2880 20 

DOLOSTONE: Dolostone, 100%; 80 % olive gray (5Y 4/1), 
microcrystalline, hard to very hard, brittle; well cemented, 20% 
yellowish gray (5Y 7/2), fine crystalline, soft, poorly cemented 
(some in a form of dolomitic sand). 

WOB=10-12K, 
RPM=29-30 

2880-2900 20 

DOLOSTONE: Dolostone, 100%, light olive gray (5Y 6/1) to 
yellowish gray (5Y 7/2), micro- to fine- crystalline, hard, brittle, 
well cemented, trace of dolomitic sand. 

WOB=--10-12K, 
RPM=29-30 

2900-2910 10 

DOLOSTONE: Dolostone, 100%, olive gray (5Y 3/2) to light olive 
gray (5Y 6/1), fine crystalline, hard, brittle, well cemented, approx. 
20% in a form of fine- to coarse- grained dolomitic sand. 

WOB=30-32K, 
RPM=29-30 

2910-2930 20 

DOLOSTONE: Dolostone, 100%, olive gray (5Y 3/2), light olive 
gray (5Y 6/1), little yellowish gray (5Y 7/2, micro- and fine- 
crystalline, hard, brittle, well cemented, trace of dolomitic sand. 

W013=32-34K, 
RPM=29-30 

2930-2940 10 

DOLOSTONE: Dolostone, 100%, olive gray (5Y 3/2), light olive 
gray (5Y 6/1) and little yellowish gray (5Y 7/2), microcrystalline, 
hard, brittle, well cemented, approx. 30% in a form of fine- to 
coarse- grained dolomitic sand. 

WOB=32-34K, 
RPM=29-30 

2940-2950  10 

DOLOSTONE: Dolostone, 100%, olive gray (5Y 3/2) to light olive 
gray (5Y 6/1), microcrystalline, hard, brittle, well cemented, trace of 
dolomitic sand. 

WOB=13-15K, 
RPM=30-33 

2950-2960 10 

DOLOSTONE: Dolostone, 100%; 80% in a form of light olive gray 
(5Y 3/2) dolomitic sand, medium- to coarse- grained, interbeded 
with layers of olive gray (5Y 3/2), olive black (5Y 2/1) and light 
olive gray (5Y 6/1) microcrystalline dolomite, hard, well cemented, 
brittle. 

WOB=13-15K, 
RPM=30-33 

2960-2970 10 

DOLOSTONE: Dolostone, 100%; 80% olive gray (5Y 3/2), 20% 
medium gray (N5) and yellowish gray (5Y 7/2), microcrystalline, 
hard to very hard, well cemented, some brittle; up to 20 % in a form  
of fine- to coarse- grained dolomitic sand. 

WOB=34-35K, 
RPM=33-36 

2970-2980 10 

DOLOSTONE: Dolostone, 100%; 80% in a form of yellowish gray 
(5Y 7/2) dolomitic sand, fine- to coarse- grained; 20% olive gray 
(5Y 3/2) and light olive gray (5Y 6/1) microcrystalline dolostone, 
hard, well cemented, brittle. 

WOB=34-35K, 
RPM=33-36 

2980-3000 20 
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ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection WeO System 
Injection Wdl IWl 

DOLOSTONE: Dolostone, 100%; 80% brownish black (SYR 2/1), 
20% olive gray (SY 4/1), fine- to micro-ciystalline, hard to vcty 
hard, brittie, poorty cemented (mostiy in the form of dolomitic 
sand); Limestone, trace, yellowish gray (SY 7/2), oolitic grainstone, 
fine grained, soft to voy soft, poorty cemented. 

WOB=1S-20K 
RPM=19-20 

2830-2840 10 

DOLOSTONE: Dolostone, 100%; 80 % olive gray (5Y 4/1), 
microciystalline, hard to voy hard, brittie, weU cemented, 20% 
yeUowish gray (SY 7/2), fine ciystaUine, soft poorty cemented (in a 
foim of dolomitic sand). 

WOB=10-12K, 
RPM=̂ 9-30 

2840-2860 20 

DOLOSTONE: Dolostone, 100%, light olive gr^ (SY 6/1) to 
yellowish gray (SY 7/2), soft mostiy in the form of fine- to coarse­
grained dolomitic sand causing fell-outs and dredging, approx. 20% 
of fine crystalline, betta cemented fragments. 

WOB=10-12K, 
RPM=29-30 

2860-2880 20 

DOLOSTONE: Dolostone, 100%; 80 % olive gray (SY 4/1), 
microciystalline, hard to very hard, brittie, weU cemented, 20% 
yellowish gray (SY 7/2), fine ciystaUine, soft poOrty cemented 
(some in a form of dolomitic sand). 

WOB=10-12K, 
RPM=29-30 

2880-2900 20 

DOLOSTONE: Dolostone, 100%, light olive gray (SY 6/1) to 
yellowish gray (SY 7/2), micro- to fine- aystalline, hard, brittie, 
well cemented, trace of dolomitic sand. 

WOB=10-12K, 
RPM=29-30 

2900-2910 10 

DOLOSTONE: Dolostone, 100%, olive gr^ (SY 3/2) to light olive 
gray (SY 6/1), fine aystalline, hard, brittle, well cemented, approx. 
20% in a form of fine- to coarse- grained dolomitic sand. 

WOB=30-32K, 
RPM=29-30 

2910-2930 20 

DOLOSTONE: Dolostone, 100%, olive gray (SY 3/2), light olive 
gray (SY 6/1), Uttie yellowish gray (5Y 7/2, micro- and fine-
crystalline, hard, brittie, weU cemented, trace of dolomitic sand. 

WOB=32-34K, 
RPM=29-30 

2930-2940 10 

DOLOSTONE: Dolostone, 100%, olive gray (SY 3/2), light olive 
gray (SY 6/1) and littie yellowish gray (SY 7/2), microciystalline, 
hard, brittie, well cemented, approx. 30% in a form of fine- to 
coarse- grained dolomitic sand. 

WOB=32-34K, 
RPM=29-30 

2940-2950 10 

DOLOSTONE: Dolostone, 100%, olive gray (SY 3/2) to light olive 
gray (SY 6/1), microciystalline, hard, brittie, well cemented, trace of 
dolomitic sand. 

W0B=13-1SK, 
RPM=30-33 

2950-2960 10 

IX)LOST0NE: Dolostone, 100%; 80% in a form of li^t olive gr^ 
(SY 3/2) dolomitic sand, medium- to coarse- grained, inteibeded 
witii layers of olive gray (SY 3/2), olive black (SY 2/1) and li^t 
olive gray (SY 6/1) microciystalline dolomite, hard, well cemented, 
brittie. 

WOB=13-15K, 
RPM=30-33 

2960-2970 10 

DOLOSTONE: Dolostone, 100%; 80% olive gray (SY 3/2), 20% 
medium gray (NS) and yellowish gray (SY 7/2), microoystalline, 
hard to voy hard, well cemented, some brittie; up to 20 % in a form 
of fine- to coarse- grained dolomitic sand. 

WOB=34-3SK, 
RPM=33-36 

2970-2980 10 

DOLOSTONE: Dolostone, 100%; 80% in a form of yellowish gray 
(SY 7/2) dolomitic sand, fine- to coarse- grained; 20% olive gray 
(SY 3/2) and light olive gnty (SY 6/1) microciystalline dolostone, 
hard, weU cemented, brittie. 

WOB=34-35K, 
RPM=33-36 

2980-3000 20 
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ARC.ADIS 
GEOLOGIC LOG 

FGUA Golden Gate WWII) Injection Well System 
Injection Well IWl 

DOLOSTONE: Dolostone, 100%, 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.  

WOB=34-35K, 
RPM=33-36 

3000-3010 10 

DOLOSTONE: Dolostone, 100%; 60% moderate yellowish brown 
(10YR 5/4) in a form of fine- to coarse- grained dolomitic sand with 
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 2t2), fine crystalline, hard, few vugs. 

WOB=34-35K, • 
RPM=33-36 

3010-3020 10 

DOLOSTONE: Dolostone, 100%; 80% pale yellowish brown 
(10YR 6/2), in a form of fine- to coarse- grained dolomitic sand 
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) fme- to medium- 
crystalline, saccharoidal, moderately hard, brittle. 

WOB=34-35K, 
RPM=33-36 

3020-3060 40 

DOLOSTONE: Dolostone, 100%, mostly olive black (5Y 2/1) and 
dusky brown (5YR 2/2), some pale yellowish brown (10YR 6/2), 
fine crystalline, hard, trace of vugs. 

WOB=34-35K, 
RPM=33-36 

3060-3080 20 

DOLOSTONE: Dolostone, 100%, moderate yellowish brown 
(10YR 5/4) to pale yellowish brown (10YR 6/2), little dark 
yellowish brown (10YR 4/2) and dusky yellowish brown (10YR 
2/2) fine crystalline, hard, some brittle, slightly vuggy. 

WOB=34-35K, 
RPM=33-36 

3080-3100 20 

DOLOSTONE: Dolostone, 100%, olive gray (5Y.4/1) fine 
crystalline, hard, brittle; Limestone, trace, very light gray (N8), 
dolomitic, fine crystalline. 

WOB=34-35K, 
RPM=33-36 

3100-3120 20 

DOLOSTONE: Dolostone, 100%, pale yellowish brown (10YR 
6/2), little medium light gray (N6), fme crystalline, hard, approx. 
10% in a form of fine- to coarse- grained dolomitic sand. 

WOB=34-35K, 
RPM=33-36 

3120-3130 10 

DOLOSTONE: Dolostone, 100%, medium dark gray (N5), trace of 
light olive gray (5Y 6/1), fine- to micro-crystalline, hard, brittle. 

WOB=34-35K, 
RPM=33-36 

3130-3140 10 

DOLOSTONE: Dolostone, 100%, pale yellowish brown (10YR6/2) 
to dark yellowish brown (10YR 4/2), little dusky yellowish brown 
(10YR 2/2), fine crystalline, hard, some brittle, approx. 20% in a 
form of fine- to coarse- grained dolomitic sand. 

WOB=34-35K, 
RPM=33-36 

3140-1360 20 

DOLOSTONE: Dolostone, 100%, dark yellowish gray (10YR 4/2) 
to pale yellowish brown (I OYR 6/2), fine crystalline, hard, some 
brittle, approx. 20% in a form of fine- to coarse- grained dolomitic 
sand. 

WOB=34-35K, 
RPM=33-36 

3160-3180 20 

DOLOSTONE: Dolostone, 100%, pale yellowish brown (10YR 
6/2), some dusky yellowish brown (10YR 2/2), little medium dark 
gray (N5), fine crystalline, hard, some brittle, approx. 30% in a form 
of fme- to coarse- grained dolomitic sand. 

W013=34-35K, 
RPM=33-36 

3180-3200 20 

ARCADIS GEOLOGICLOG 

FGUA Golden Gate WWTP Injection WeD System 
Injection WeU IWl 

DOLOSTONE: Dolostone, 100%, moderate yellowish brown 
(1 OYR 5/4), litde daric yellowish brown (1 OYR 4/2) and dusky 
yeUowish brown (1 OYR 2/2), fine crystalline, hard, few vugs. 

WOB=34-3SK, 
RPM=33-36 

3000-3010 10 

DOLOSTONE: Dolostone, 100%; 60% moderate yellovnsh brown 
(lOYR 5/4) in a form of fine- to coarse- grained dolomitic sand with 
trace of very light gray (N8), calcareous; 40% mcxierate yellowish 
brown (lOYR 5/4), little daric yellowish brown (lOYR 4/2) and 
dusky yellowish brown (lOYR 2/2), fine crystalline, hard, few vugs. 

WOB=34-35K, 
RPM=33-36 

3010-3020 10 

DOLOSTONE: Dolostone, 100%; 80% pale yellowish brown 
(lOYR 6/2), in a form of fine- to coarse- grained dolomitic sand 
with trace of very light gray (N8) calcareous grains; 20% mcxierate 
yellovnsh brown (lOYR 5/4), little dark yellowish brown (lOYR 
4/2) and dusky yellowish brown (lOYR 2/2) fine- to medium-
crystalline, saccharoidal, mcxlerately hard, brittle. 

WOB=34-3SK, 
RPM=33-36 

3020-3060 40 

DOLOSTONE: Dolostone, 100%, mostly olive black (SY 2/1) and 
dusky brown (SYR 2/2), some pale yellowish hrqvm (lOYR 6/2), 
fine crystalline, hard, trace of vugs. 

WOB=34-35K, 
RPM=33-36 

3060-3080 20 

DOLOSTONE: Dolostone, 100%, moderate yellowish brown 
(lOYR 5/4) to pale yellowish brovm (lOYR 6/2), little dark 
yellowish brown (lOYR 4/2) and dusky yellowish brown (lOYR 
2/2) fine crystalline, hard, some brittle, slit^tly v u ^ . 

WOB=34-35K, 
RPM=33-36 

3080-3100 20 

DOLOSTONE: Dolostone, 100%, olive gray (SY 4/1) fine 
crystalline, hard, brittie; Limestone, trace, very light gray (N8), 
dolomitic, fine crystalline. 

WOB=34-35K, 
RPM=33-36 

3100-3120 20 

DOLOSTONE: Dolostone, 100%, pale yellowish brovwi (lOYR 
6/2), littie medium light gray (N6), fine crystalline, hard, approx. 
10% in a form of fine- to coarse- grained dolomitic sand. 

WOB=34-35K, 
RPM=33-36 

3120-3130 10 

DOLOSTONE: Dolostone, 100%, medium dark gray (N5), tiace of 
light olive gray (SY 6/1), fine- to micro-crystalline, hard, brittle. 

WOB=34-35K, 
RPM=33-36 

3130-3140 10 

DOLOSTONE: Dolostone, 100%, pale yellowish brown (10YR6/2) 
to dark yellowish brown (lOYR 4/2), little dusky yellowish brown 
(lOYR 2/2), fine aystalline, hard, some brittle, approx. 20% in a 
form of fine- to coarse- grained dolomitic sand. 

WOB=34-35K, 
RPM=33-36 

3140-1360 20 

DOLOSTONE: Dolostone, 100%, daric yellowish gray (lOYR 4/2) 
to pale yellowish brown (lOYR 6/2), fine ciystaUine, hard, some 
brittle, approx. 20% in a form of fine- to coarse- grained dolomitic 
sand. 

WOB=34-35K, 
RPM=33-36 

3160-3180 20 

DOLOSTONE: Dolostone, 100%, pale yellowish brovwi (lOYR 
6/2), some duslsy yellowish brown (lOYR 2/2), little medium dark 
gray (NS), fine aystalline, hard, some brittle, approx. 30% in a foiin 
of fine- to coarse- grained dolomitic sand. 

WOB=34-35K, 
RPM=33-36 

3180-3200 20 
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Golden Gate WWTF Injection Well IW1 
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ARCAD1S 
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 

%Cbre Number 

- 

Cored Interval (feet bpl) 

- 

Total Core Length 
(feet) 

Percent of 
Recovery 

Core Sample Interval 
(feet bpl) 

Core Sample 
Length (feet) 

Description 

i 11.0- 

1 1650-1665 4.5 30.0 

1650.20-1650.5 0.30 Limestone, solid, hard, well indurated. 

1652.3-1652.7 0.40 Limestone, solid, viiggy, mod.well cem. 

1652.7-1653.15 0.45 Limestone, solid, sl.vuggy, mod.well cem. 

2 1 8 25-183 9 9.6 67.1 

1825.7-1826.4 0.70 Limestone; massive, hard 

1828.5-1829.1 0.60 Limestone, massive, hard, few vugs 

1830.65-1831.1 0.45 Limestone, massive, hard 

3 1990-2005 11.5 76.7 

1990.0-1990.4 0.40 Limestone, massive, hard 

1995.15-1995.5 0.35 Limestone, massive, hard 

2000.7-2001.5 0.80 Limestone, massive, hard 

4 2136.5-2148.5 9.0 75.0 

2136.5-2136.95' 0.45 Limestone, massive, hard 

2140.65-2141.3 0.65 Limestone, solid, hard witrace of fracture 

2142.8-2143.45 0.65 Limestone, massive, hard 

'bpi" denotes "below pad level" 

pod level Is 4.0 feet below rig floor 

Core Barrel Is 6.75 inches outside diameter (4-inch inside diameter) 

OnDocuments and tiledIngsnOolden Gate= IW 7 final cSg requeshAppend-B CoreDatiACore Lab Samples Summary Tblxls Page: 1 of 1 

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 

Core Number Cored Interval (feet bpl) Total Core Length 
(feet) 

Percent of 
Recovery 

Core Sample Interval 
(feet bpl) 

Core Sample 
Length (feet) 

Description 

1 1650-1665 4.5 30.0 
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. 1 1650-1665 4.5 30.0 

1652.7-1653.15 0.45 Limestone, solid, sl.vuggy, mod.well cem. 

2 1825-1839 9.6 67.1 
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 2 1825-1839 9.6 67.1 

1830.65-1831.1 0.45 Limestone, massive, hard 

3 1990-2005 11.5 76.7 
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 3 1990-2005 11.5 76.7 

2000.7-2001.5 0.80 Limestone, massive, hard 

4 2136.5-2148.5 9.0 75.0 
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 fiacture 4 2136.5-2148.5 9.0 75.0 

2142.8-2143.45 0.65 Limestone, massive, hard 

''bpf' denotes "bdtam pad leveF' 
level Is 4.0 feet twiow rig floor 

Core Barrel Is 6.75 Inches outside diameter (4-Inch Inside diameter) 

6:\Oocuni0nts and SetttngsvOolden Oate\aa iWI flnal csg requestMppand-B CoreData\Core Lab Samples Summary TMjds Page; 1 of 1 



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 
feet bpl 

Interval 
Length 

feet 

WOB 

x 1000 lbs 

RPM Pressure 

(PSI) From I To 
1650 1651 1 4.5 10.5 17 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine grained, no visible bedding 
structure, little to no macroporosity, generally poorly to moderately indurated, some fossils. Only 
3 pieces of core are at or just greater than 10 cm; in some portions limestone broke down into a 
calcareous soft mud. 

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 22.4 
1656 1657 1 5.5 10.5 22.4 
1657 1658 1 5.5 10.5 35 
1658 1659 1 5.5 10.5 32 
1659 1660 1 5.5 10.5 32 
1660 1661 1 5.5 10.5 23.2 
1661 1662 1 5.5 10.6 60 
1662 1663 1 5.5 10.6 41 
1663 1664 1 4.9 10.8 66 
1664 1665 1 4.6 10.7 38 

Total Cored (feet): 15.0 
denotes below pad level 

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

DADocuments and Settings%Golden Gate1GG !WI final cag request1Append-B CoreDataTore Descriptions & Analysis Reports%Core #11Core # 01.xls1Core#1 description 

ARCADIS CORE LOG SUMMARY 
Golden Gate WWTP Injection Well System 

Golden Gate, Florida 
Injection Weil- 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 Hoie Diameter: 12 inches 
Drilling Fluid Used: water 

Depth interval WOB RPIUI Pressure 
feet bpl Length 

From To feet xlOOO lbs (PSI) 
1650 1651 1 4.5 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 22.4 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine grained, no visible bedding 
structure, little to no macroporosity, generally poorly to moderately indurated, some fossils. Only 
3 pieces of core are at or just greater than 10 cm; in some portions limestone broke down into a 
calcareous soft mud 

1656 1657 1 5.5 10.5 22.4 LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine grained, no visible bedding 
structure, little to no macroporosity, generally poorly to moderately indurated, some fossils. Only 
3 pieces of core are at or just greater than 10 cm; in some portions limestone broke down into a 
calcareous soft mud 

1657 1658 1 5.5 10.5 35 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine grained, no visible bedding 
structure, little to no macroporosity, generally poorly to moderately indurated, some fossils. Only 
3 pieces of core are at or just greater than 10 cm; in some portions limestone broke down into a 
calcareous soft mud 1658 1659 1 5.5 10.5 32 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), very fine grained, no visible bedding 
structure, little to no macroporosity, generally poorly to moderately indurated, some fossils. Only 
3 pieces of core are at or just greater than 10 cm; in some portions limestone broke down into a 
calcareous soft mud 

1659 1660 1 5.5 10.5 32 
1660 1661 1 5.5 10.5 23.2 
1661 1662 1 5.5 10.6 60 
1662 1663 1 5.5 10.6 41 
1663 1664 1 4.9 10.8 66 
1664 1665 1 4.6 10.7 38 

Total Cored (feet): 15.0 

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

C:\Oocuments and SettingsVGolden Qate\GG IW1 final csg request\Append-B CoreDataVCore Descriptions & Analysis ReportsVCore #1\Cora # 01.xls\Core#1 description 



ARCADIS 
CORE LOG SUMMARY 

Golden Gate WWTP Injection Well System 

Golden Gate, Florida 
Injection Well IW1 

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 bpi 
Core Barrel Diameter ID: 4-inches Core Recovery (%): 30 
Drilling Fluid Used: water Hole Diameter: 12 inches 

Depth 
feet bpi 

Core 
Length 

feet  

Core Description 

From To 

1650.00 1650.2 0.2 Multiple small fragments 1-3-inches. 

1660.20 1650.6 0.3 Solid, 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 1653.16 0.45 Solid fragment, but uneven bottom. 

1653.15 1654.40 1.35 Numerous, irregular fragments up 1-4-inches long. 

Total Recovery (feet): 4.6 

"bpr denotes below pad level 
sold letters indicate core fragments suitable for lab. Analysis. 

i ARCADIS CORE LOG SUMMARY 
Golden Gate WWTP injection Weil System 

Golden Gate, Florida 
Injection Well iW1 

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 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-lnches. 
1660.20 1650.6 0.3 Solid, massive core. 
1650.50 1651.5 1 Horizontaly broken fragments, 1-2.5-lnches long, 4-inches In diameter. 
1651.50 1652.3 0.8 Numerous, Irregular fragments up 1-4-lnches long. 
1652.30 1662.7 0.40 Solid core, vuggy. 
1652.70 1663.16 0.45 Solid fragment, but uneven bottom. 
1653.15 1654.40 1.35 Numerous, irregular fragments up 1-4-lnches long. 

Total Recovery (feet): 4.6 
"bpr denotes below pad level 
Bold letters indicate core fragments suitable fer lab. Analysis. 



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 
feet bpl 

Interval 
Length 

feet 

RPM WOB 

x 1000 lbs 

Pressure 

(PSI) 
Core Description 

. From I To 

1824.74 1825.74 1 14.7 17 17 

LIMESTONE: Limestone, 100%, yellowish gray ((5Y 7/2) to pale yellowish 
brown (10 YR 6/2), mudstone, few fossils, very fine grained, hard, well 
cemented, occasional diagonally fractured, competent rock. 

1825.74 1826.74  1 14.7 28 28 

1826.74 1827.74 1 14.8 32 32 

1827.74 1828.74 1 14.9 31 31 

1828.74 1829.74 1 14.9 31 31 

1829.74 1830.74 1 14.9 33 33 

1830.74 1831.74 1 - 14.9 31 31 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1831.74 1833.24  1.5 14.8 30 30 

1833.24 1834.24 1 14.8 29 29 

1834.24  1836.74 , 2.5 14.8 28 28 

1836.74 1837.74  1 14.8 29 29 

1837.74 1838.74  1 14.8 27 27 

1838.74 1838.94 0.2 14.8 29 29 

1838.94 1839.04  0.1 14.8 29 29 

Total Cored (feet): 14.3 

"bpr denotes below pad level 

"RPM" denotes rate per minute of coring barrel 

'WOW denotes weight on wring barrel 

DADoeuments and SettingsZotden GatMGD MI final csg requeshAppend-B CoreDataTore Descriptions 8 Analysis ReporisTore # 2.xlsCore # 2.xlsCore#2deseriptiont 1'11 AM 

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 Ljongth: 14.3 
Core Barrel Diameter ID: 4-lnches Core Recovery (%): 67.1 
Drilling Fluid Used: water Hoie Diameter: 12 inches 

Depth 
feet bpl 

Interval 
Length 

feet 

RPM WOB 

X 1000 lbs 

Pressure 

(PSI) 
Core Description 

From To 

Interval 
Length 

feet 

RPM WOB 

X 1000 lbs 

Pressure 

(PSI) 
Core Description 

1824.74 1825.74 1 14.7 17 17 

L IMESTONE: Limestone, 100%, yel lowish gray ((5Y 7/2) to pale yel lowish 
brown (10 Y R 6/2), mudstone, few fossils, very fine grained, hard, wel l 
cemented, occasional diagonally fractured, competent rock. 

1825.74 1826.74 1 14.7 28 28 
L IMESTONE: Limestone, 100%, yel lowish gray ((5Y 7/2) to pale yel lowish 
brown (10 Y R 6/2), mudstone, few fossils, very fine grained, hard, wel l 
cemented, occasional diagonally fractured, competent rock. 

1826.74 1827.74 1 14.8 32 32 
L IMESTONE: Limestone, 100%, yel lowish gray ((5Y 7/2) to pale yel lowish 
brown (10 Y R 6/2), mudstone, few fossils, very fine grained, hard, wel l 
cemented, occasional diagonally fractured, competent rock. 

1827.74 1828.74 1 14.9 31 31 

L IMESTONE: Limestone, 100%, yel lowish gray ((5Y 7/2) to pale yel lowish 
brown (10 Y R 6/2), mudstone, few fossils, very fine grained, hard, wel l 
cemented, occasional diagonally fractured, competent rock. 1828.74 1829.74 1 14.9 31 31 

L IMESTONE: Limestone, 100%, yel lowish gray ((5Y 7/2) to pale yel lowish 
brown (10 Y R 6/2), mudstone, few fossils, very fine grained, hard, wel l 
cemented, occasional diagonally fractured, competent rock. 

1829.74 1830.74 1 14.9 33 33 

L IMESTONE: Limestone, 100%, yel lowish gray ((5Y 7/2) to pale yel lowish 
brown (10 Y R 6/2), mudstone, few fossils, very fine grained, hard, wel l 
cemented, occasional diagonally fractured, competent rock. 

1830.74 1831.74 1 14.9 31 31 

Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1831.74 1833.24 1.5 14.8 30 30 
Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1833.24 1834.24 1 14.8 29 29 
Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1834.24 1836.74 2.5 14.8 28 28 

Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1836.74 1837.74 1 14.8 29 29 

Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1837.74 1838.74 1 14.8 27 27 

Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1838.74 1838.94 0.2 14.6 29 29 

Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

1838.94 1839.04 0.1 14.8 29 29 

Lliy/IESTONE: Limestone, 100%, yellowish gray (5Y 7/2) to pale yellowish 
brown (10 YR 6/2), grainstone, fossiliferous with shell intraclasts and forams, 
very fine to fine grained, vuggy (increasing porosity and fossils with depth), 
moderately hard and moderately well cemented, deeper (from approx. 1835 
ft bpl) becoming softer and disintegrating (poorly cemented). 

Total Cored (feet): 14.3 
"bpT denotes below pad level 
"RPM" denotes rate per minute of coring barrel 
'WOB" denotes weight on coring barrel 
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ARCAD1S 
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 
'brining Fluid Used:  water Hole Diameter:  12 inches 

Depth 

feet bpl . 

Core 

Length 
feet 

Core Description . 
. 

From I To 

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 Solid, 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. 
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 

pad 
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ARCADIS CORE LOG SUMMARY 
Golden Gate WWTP injection Well System 

Golden Gate, Florida 
injection Weil 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 
Drilling 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, vroll 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 Solid, 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. 
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 firactured. 
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 
bpl" denotes 

C:\Oocumsnts and Settings\Golden Gate\QG IW1 final csg requesRAppend-e CoreData\Care Oescnptions & Analysis Reports\Care # 2.xls\Core#2inventory 



ARCADIS CORE LOG DESCRIPTION 
Golden Gate WWTP Injection Well System 

Golden Gate, Florida 
Injection Well 1W 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 
feet bpl 

Interval WOB 
Length 

- feet x 1000 lbs 

RPM Pressure 

(PSI) 
Core Description 

From I To 

Start 0 3.2 11.8 24.5 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1990 1991 1 3.2-3.8 11.7-11.9 37-53 
1991 1992 1 3.2-3.8 11.7-11.9 37-63 
1992 1993 1 3.2-3.8 11.7-11.9 36-57 
1993 1994 1 3.8-4.2 11.7-11.9 39-57 
1994 1995 1 3.4-4.4 11.7-11.9 44-71 
1995 1996 1 3.5-4.5 11.7-11.9 32-49 
1996 1997 1 3.7-4.4 11.7-11.9 32-56 
1997 1998 1 4.0-4.5 11.7-11.9 32-54 
1998 1999 1 3.2-4.6 11.7-11.9 35-52 

"- - 1999 • 2000 " 1 3.5-4.4 11.7-11.9 30-51 
2000 2001 1 3.1-4.1 11.7-11.9 31-50 
2001 2002 1 2.6-3.4 11.7-11:9 28-49 
2002 2003 1 3.8-4.4 11.7-11.9 27-52 
2003 2004 1 3.5-4.2 11.7-11.9 29-51 
2004 2005 1 1.4-3.0 11.7-11.9 _ 31-45 

Total Cored (feet): 15.0 

"bpr denotes below pad level 

"RPM" denotes rate per minute of coring barrel 

"WOB" denotes weight on coring barrel 
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ÂRCADIS CORE LOG DESCRIPTION 
Golden Gate WWTP injection Weil 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 Hoie Diameter: 12 inches 

Depth 
feet bpl 

Interval WOB 
Length 

RPIM Pressure 

(PSI) 
Core Description 

From To feet xlOOO lbs 

RPIM Pressure 

(PSI) 
Core Description 

Stert 0 3.2 11.8 24.5 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1990 1991 1 3.2-3.8 11.7-11.9 37-53 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1991 1992 1 3.2-3.8 11.7-11.9 37-63 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1992 1993 1 3.2-3.8 11.7-11.9 36-57 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1993 1994 1 3.8-4.2 11.7-11.9 39-57 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1994 1995 1 3.4-4.4 11.7-11.9 44-71 LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1995 1996 1 3.5-4.5 11.7-11.9 32-49 
LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1996 1997 1 3.7-4.4 11.7-11.9 32-56 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1997 1998 1 4.0-4.5 11.7-11.9 32-54 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

1998 1999 1 3.2-4.6 11.7-11.9 35-52 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 1999 2000 1 3.5-4.4 11.7-11.9 30-51 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

2000 2001 1 3.1-4.1 11.7-11.9 31-50 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

2001 2002 1 2.6-3.4 11.7-11.9 28-49 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

2002 2003 1 3.8-4.4 11.7-11.9 27-52 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

2003 2004 1 3.5-4.2 11.7-11.9 29-51 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

2004 2005 1 1.4-3.0 11.7-11.9 31-45 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 8/1), grainstone, 
partly oolitic, very fine grained, slightly phosphatic, trace of fossils (shells 
intraclasts), locally frequent worm burrows, hard, well cemented, few 
shallow vugs, thin, occasional horizontal laminas of black material 
(phosphate concentrations), isolated diagonal fractures. 

Totel Cored (feet): 15.0 
"bpr denotes below pad level 
"RPM" denotes rate per minute of coring barrel 
"WOB" denotes weight on coring barrel 
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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 bpi 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 
feet bpi 

Core 
Length 

feet 

Core Description 

From To 

1990.00 1990.4 0.4 So Id, mass e. 

1990.4 1990.8 0.4 Solid, massive. 
1990.8 1991.1 0.3 Solid, massive. 
1991.1 1991.4 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. 

1993.4 1993.8 0.4 Uneven cut. 

1993.8 1994.05 0.3 Solid, massive. 

1994.05 1994.5 0.4 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 1/3 cut. 

1999.8 2000.1 0.3 Solid, massive. 
2000.1 2000.7 0.55 1/3 cut. 

2000.7 2001.5 0.80 Solid, massive. 

Total Recovery: 11.5  ,., 
 

-1.e.. ' 
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H ARCADIS CORE LOG SUMMARY 
Golden Gate WWTP injection Well System 

Golden Gate, Florida 
injection Weil iW1 
Core Sample No. 3 

Total Depth Drilled: 1990-2005 ft bpl Date: 4/29/2008 
Core Barrel Length: 30 feet Coring Interval l-ength: 15 feet 
Core Barrel Diameter ID: 4-inches Core Recovery (%): 76.7 
Drilling Fluid Used: water Hoie Diameter 12 Inches 

Depth 
feet bpl 

Core 
Length 

feet 

Core Description 

From To 

Core 
Length 

feet 

Core Description 

1990.00 1990.4 0.4 Solid, massive. 
1990.4 1990.8 0.4 Solid, massive. 
19908 1991.1 0.3 Solid, massive. 
1991.1 1991.4 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. 
1993.4 1993.8 0.4 Uneven cut. 
1993.8 1994.05 0.3 Solid, massive. 
1994.05 1994.5 0.4 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 1/3 cut. 
1999.8 2000.1 0.3 Solid, massive. 
2000.1 2000.7 0.55 1/3 cut. 
2000.7 2001.5 0.80 Solid, massive. 

Total Recovery: 11.6 
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ARCADIS CORE LOG DESCRIPTION 
Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

Injection Well IW 1 

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 
feet bpi 

Interval WOB 
Length 

feet x 1000 lbs 

RPM Pressure 

(PSI) 
Core Description 

From 1 To 

Start 0 4.5 12 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly"wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

. 

2136.5 2137 0.5 5.3 11.9 27.4 

2137 2138 1 5.3 11.9 27-36 

2138 2139 1 4.8-5.5 11.9 30-51.6 

2139 2140 1 5.1-5.4 11.9-12.1 34-51 

2140 2141 1 3.8-4.2 11.9-12 32-60 

2141 2142 1 4.9-5.5 11.9-12.0 26-56 

2142 2143 1 3.8-4.1 11.9 28-41 

2143 2144 1 4.2-4.8 11.9-12.0 29-50 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

2144 2145 1 3.7-5.5 11.0-12.0 25-37 

2145 2146 1 5.0-5.4 11.9-12.0 35-49 

2146 2147 1 4.1-5.0 11.9-12.0 21-46 

2147 2148 1 4.1-4.6 11.9-12.0 23-37 

2148 2148.5 0.5 4.1-4.8 11.9-12.0 23-42 

2148.5 Stop 
Total Cored (feet): 12.0 

"bpi" denotes below pad level 

"RPM" denotes rate per minute of coring barrel 

"WOW' denotes weight on coring barrel 
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ÂRCADIS CORE LOG DESCRIPTION 
Golden Gate WWTP injection Well System 

Golden Gate, Florida 
Injection Weil IW 1 
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-lnches Core Recovery (%): 75.0 
Drilling Fluid Used: v/ater Hole Diameter: 12 inches 

Depth 
feet bpl 

Interval WOB 
Length 

feet XlOOO lbs 

RPIM Pressure 

(PSI) 
Core Description 

From To 

Interval WOB 
Length 

feet XlOOO lbs 

RPIM Pressure 

(PSI) 
Core Description 

Start 0 4.5 12 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2136.5 2137 0.5 5.3 11.9 27.4 
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2137 2138 1 5.3 11.9 27-36 LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2138 2139 1 4.8-5.5 11.9 30-51.6 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2139 2140 1 5.1-5.4 11.9-12.1 34-51 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2140 2141 1 3.8-4.2 11.9-12 32-60 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2141 2142 1 4.9-5.5 11.9-12.0 26-56 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2142 2143 1 3.8-4.1 11.9 28-41 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mostly wackstone, 
little grainstone, very fine to fine grained, trace of fossils, trace of 
phosphate, moderately hard to hard, well cemented, competent, few 
diagonal fractures, very slightly vuggy, abundant worm burrows, moderately-
well to - well cemented. 

2143 2144 1 4.2-4.8 11.9-12.0 29-50 
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

2144 2145 1 3.7-5.5 11.0-12.0 25-37 LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

2145 2146 1 5.0-5.4 11.9-12.0 35-49 
LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

2146 2147 1 4.1-5.0 11.9-12.0 21-46 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 2147 2148 1 4.1-4.6 11.9-12.0 23-37 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

2148 2148.5 0.5 4.1-4.8 11.9-12.0 23-42 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

2148.5 Stop 

LIMESTONE: Limestone, 100%, yellowish gray (5Y 7/2), mudstone, with 
frequent, horizontal, irregular laminas of black material (phosphate), very 
fine grained, trace of fossils, moderately hard to hard, well cemented, 
massive, isolated diagonal fracturing. 

Total Cored (feet): 12.0 
"bpr denotes below pad level 
"RPM" denotes rate per minute ot coring banel 
"WOB" denotes weight on coring barrel 
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ARCAD1S 
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 
feet bp! 

Core 
Length 

feet 

Core Description 

From To 

2136.5 2136.95 0.4 Solid, massive. 

2136.95 2137.25 0.3 Fragments 1x3 to 2x5 inches. 

2137.25 2137.9 0.65 Solid, massive. 

2137.9 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 ..,, ...:,.,...,. ? . .. - 
bpf denotes 

Bold letters Indicate core fragments suitable for lab. analysis. 
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i ARCADIS CORE LOG SUMMARY 
Golden Gate WWTP injection Well System 

Golden Gate, Florida 
Injection Well IWl 
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 
feet bpl 

Core 
Length 

feet 

Core Description 

From To 

Core 
Length 

feet 

Core Description 

2136.5 2136.95 0.4 Solid, massive. 
2136.95 2137.25 0.3 Fragments 1x3 to 2x5 inches. 
2137.25 2137.9 0.65 Solid, massive. 
2137.9 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 S M i i S i i l i l M i l i i i l i l S l i i ^ ^ 
"bpT' denotes below pad level 
Bold letters Indicate core fragments suitable for lab. analysis. 
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Ardaman & Associates, Inc. 

Geotechnical, Environmental and 
Materials Consultants 

RECEIVED 
AUG 2 1 2008 

August 19, 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 

Ms. Fei: - 

As requested, vertical and horizontal permeability, unconfined compression and specific gravity 
tests have been completed on limestone rock cores provided for testing by your firm. The samples 
Were received on 06110/08. The designations of the 12 samples are listed below. 

Core { Depth. (feet) 

1 16502-1650.5 I 

1 1652.3-1652.7 

1 1652.7-1653.15 

2 1825.7-1828.4 

2 1828.5-1829.1 

2 1830.65-1831.1 

3 1990.0-1990.4 

3 1995.15-1995.5 

3 2000.5-2001.7 

4 2136.5-2138.95 

4 2140.65-2141.3 

4 2142.8-2143A5 

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 results are presented on the attached test reports. 

The measured mineral specific gravities are presented on the attached test reports. The specific 
gravity tests were performed in general accordance with ASTM Standard D 854 "Specific Gravity 
of Soil Solids by Water Pycnometer" using 55 to 75 gram specimens ground to pass the U.S. 
Standard No. 40 sieve. 

5005 S. Orange Avenue 32509. Post Office Box 593003, Orlando. Florida 325594003 Phone (407) 8554560 FAX (407) 859412t 

Lotdslarew Alexandria, Baton Rouge, Monme, New Orleans, Shreveport 
Florida: Saito% Cocoa. Fort Myers. Miami, Orlando, Port Charlotte, Port St Lucie. Sarasota, Tallahassee, Tampa, West Palm Beach 

Ardaman & Associates, Inc. 
Geotechnical, Environmental and 
Materials Consultants 

Youngquist Brothers, Inc. 
15465 Pine Ridge Road 
Ft. Myers, FL 33908 

BECEIVED 
AUG 2 1 2008 

August 19, 2008 
File Number 08-113 

Attention: 

Subject: 

Ms. Fei: 

WuFei 

Rock Core Testing, Golden Gates injection Well 

As Requested, vertical and horizontal penneability, unconfined compression and specific gravity 
tests have been completed on limestone rock cores provided for testing by your firm. The samples 
were received on 06/10/08. The designations of the 12 samples are listed below. 

Core i Depth (feet); I 

1 1650.2-1650.5 

1 1652.3-1652.7 

1 1652.7-1653.15 

2 1825.7-1826.4 

2 1828.5-1829.1 

2 1830.65-1831.1 

3 1990.0-1990.4 

3 1995.15-1995.5 

3 2000.5-2001.7 

4 2136.5-2136.95 

4 2140.65-2141.3 

4 2142.8-2143.45 

The permeability tests were performed in general accordance with ASTM Standard D 5084 
"Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wait 
Permeameter" using the constant head test method (Method A). The pemieability test results are 
presented on the attached hydraulic conductivity test reports. 

The unconfined compression tests were perfonried 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 performed in general accordance with ASTM Standard D 854 "Specific Gravity 
of Soil Solids by Water Pycnometer" using 55 to 75 gram specimens ground to pass the U.S. 
Standard No. 40 sieve. 

8008&Orang9AMm»328a%FtoStOffk»Box593003.Of1ando.norida32859-3003 Phone(407)855^800 mc(4a7)a59«2t 
Louisiana: Aisxandiia, Batorr Rouge, Momw, New Oriaans, Shreveport 

Ftoiida: Bartowi Cocoa. Fort Myers. Miami, OrlaiHfo, Port Charlotte, Port St Undo. Sarasota, Tallahassee. Tampa, West Palm Bea* 



Youngquist Brothers, Inc. 
File Number 08-113 -2- 

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. 

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. 

Verytrul yours, 
R N & ASSOCIATES, INC. 

Tho . g , . 
Laboratory Director 
Florida License No. 31987 

TSI/ed 
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Youngquist Brothers, Inc. 
File Number 08-113 

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 resuits 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. 

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 infomiation. 

Very tnjiy yours, 
A R D m m & ASSOCIATES, INC. 

ThomEBrSf. mgr 
Laboratory Director 
Rorida License No. 31987 

TSI/ed 
C:\Docuiiwntsand Settlngs\|an.wadriian\I}ocuinente\ProlectS\08\08-113nreport01.w^ 



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

CLIENT:  Younj:Louist Brothers. Inc.  
PROJECT:  Golden Gates InieCtion Well 
FILE NO:: 08=113' 

DATE SAMPLE RECEIVED:  06/10/08  
DATE TEST SET-UP:  07/13/08  
DATE REPORTED: 06/19/08  

INCOMING SAMPLE NO.:  Corel.  

BORING - SAMPLE -  
DEPTH 1652.7-1653.15 ft; a m 
LABORATORY IDENTIFICATION NO.:  08113/C1  
SAMPLE DESCRIPTION:  Light Brown Umestone  

Specimen Dimensions Initial Conditions Rate of Loading 
Time to 
Failure 

• 

Unconfined 
Compressive 

Strength, oe(ult) 
(03/1112) 

e (I 

Young's 
Modulus, E 

n=) ' H 
(cm) 

ci 
(cm) 

via  
(%) 

- - • 
Vt, 

(Ibift3) 
S . 

(%) 
Ho (minutes)  t 

(cm/minute) t(X4minute) 

8.98 5.04 1.78 9.2 109.3 44 0.013 0.14 ' 5.5 1334 2.8x10
5 at 50% cr,(ult) 

1.4 

4 .1 
• — 

a n 
rz, 1-‘,  
N -1C 

bw 
0.8 .  

co 
U3 
2-)  n a 
46 `'•'" 

Tu.  . _ 
•) 0.4 

(11,
'  

n n 0.0 
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TEST PROCEDURES 

e ASTM Standard D 7012, 
Method C 

Air Temperature (°C): 21.0 

Capping Material: o None 
e Lab-Stone 
a Sulfur 

Comments: Tested on Instron 4206 
with 10.000 lb load cell 

SPECIMEN PREPARATION 
• 

Original Core Diameter (inch): 4 

Specimen Sub-Cored for Testing: 
®Yes 
a No 

G,: 2.76 a Assumed 
a Measured 

FAILURE SKETCH 

--- 

L ---1 

0.0 0.2 0.4 0.6 0.8 1.0 .1.2 1.4 

Axial Strain, (%) 

The test data and all associated, project information presented hereon shall be held In confidence and disclosed to other parties only with the authorization of the Client 
or Ardaman & Associates, Inc. Physical end, 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 discarded, unless a longer storage period Is requested In writing and accepted by Andaman & Associates, Inc. 

Where: H = Specimen height D = Specimen diameter, w. = Moisbire content (ASTM 0 2218); y. = Dry density; S = Saturation; t = Vertical displacement rate; and 
G. = SPA gravity. 

Checluad By:  pi °atm iello,. C.Illoomenta and BetlinplarLaidnanWocumanbriRojectsIGIROMMUCteses.vmd 

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

CLIENT: Youncrejuist Brothers. Inc. 
PROJECT: GdldiBn Gates Injection Well 
FILE NO:: b8^113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE TEST SET-UP: 07/13/08 
DATE REPORTED: 08/19/08i 

INCOMING SAMPLE NO.: Core l 
BORING.^ S A M P L E ^ 
DEPtm652.7-1653.15 
LABORATORY IDENTIFIGATION NO : 08113/01  
SAMPLE DESCRIPTION: Light Brown Umestone 

af t ; a m 

specimen Dimensions Initial Conditions RatB of Loading Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

strength, o,(utt) 
^ n ^ 

Young's 
Modulus, E 

(IWin^ H 
(cm) 

' b 
(cm) WD w. 

(%) (toW) 
s 

(%) 
t 

(cm/minute) 
k 

(%/mlnute) 

Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

strength, o,(utt) 
^ n ^ 

Young's 
Modulus, E 

(IWin^ 

8.98 5.04 1.78 9.2 109.3 44 0.013 0.14 5.S 1334 2.8x10^ at 50% a.(ult) 

0.4 0.6 0.8 1.0 

Axial strain, (%) 

TEST PROCEDURES 

a ASTM Standard D 7012, 
Method C 

Air Temperature (°C): 21.0 

Capping Material: • None 
a Lal}-Stone 
• Sulfur 

Comments: Tested on Instron 4206 
with 10.000 lb load cell 

SPECIMEN PREP/\RAT!ON 

Original Core Diameter finch): 4 

Specimen Sut}-Cored for Testing: 
a Yes 
• No 

G.:. 2.78 • Assumed 
a Measured 

FAILURE SKETCH 

0 
Tlie test data and an associated p n ^ infoimatlon presented hereon shall tie held In oonildenca and disclosed to (rther parties only with ttie authorization of the Client 
w Ardaman & Assodatas, Inc. Physical and electronic records of each pn^ect are kept fbr a minimum of 7 years. Test samples are kept in storage for at least 10 working 
daysaltermainngorthetmt repoit prior to l>isingdiscanted, unless a l o n ^ Inc 

Where: H = Specbnoi h e l ^ • = iSpedmen diameter; w, = Molstura content (ASTM 0 221S); Dry density, S s Saturation; 6 = Vertical displacement rate; and 
6, ='Speeiiic gravity. 

Checked By:_ Qate: ^^ln.....m«•^.«n.lB,rfl^RJ,^»arllCTn^nlMJ.•l»il<ml^»Jrtflaln^tt^^ 



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

CLIENT:  Youngauist Brothers. Inc. 
PROJECT:  Golden Gates Iniection Well 
FILE NO.:  08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE TEST SET-UP: 07/13/08 
DATE REPORTED: 08/19/08  

INCOMING SAMPLE NO.:  Core 2  
BORING - SAMPLE - 
DEPTH  1828.5-1829.1 St Dm 
LABORATORY IDENTIFICATION NO.:  08113/C2  
SAMPLE DESCRIPTION:  Light Brown Limestone  

Specimen Dimensions Initial Conditions Rate of Loading Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

Strength, ajult) 
(lbfin2) 

Young's 
Modulus, E 

(lbfin2) H 
(cm) 

D 
(cm) H/D vr„ 

(%) 
yd 

(Iblft2) 
S  

(%) 
t 

(cm/minute) 
t 

(%/minute) 

10.15 5.04 2.01 7.1 110.9 36 0.013 0.13 5.5 . 1121 2.1x105 at 50% as(ult) 

. . . 

1.2 
. , 

TEST PROCEDURES 

e ASTM Standard D 7012, 
Method C 

Air Temperature (°C): 21.0 

Capping Material: a None 
® Lab-Stone 
a Sulfur 

Comments: Tested on Instron 4206 
1.0 t . 

1 • 
• ' with 10.000 lb load cell 

:•—• 
cn 0 8 _,c • 

baj  
ui 

SPECIMEN PREPARATION 0.6 ' n,u) 

Original Core Diameter (inch): 4 
it (7). 

Specimen Sub-Cored for Testing: 
® Yes 

.03 
0.4 

a No_

o  G,: 2.73 Assumed 
0.2 

....„ 

 

m Measured 

FAILURE SKETCH 

--- 

Pll 

L— J 

0.0 

0.0 0.2 0.4 

Axial 

0.6 

Strain, 

0.8 

(%) 
4 

1.0 

The test data and all associated project Information presented hereon shall be held In confidence and disclosed to other parties only with the authorization of the Client 
orArdaman & Associates, Inc. Physical and electronic records of each project are kept fore 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 & Associates. Inc. 

Where: H = Specimen height 0 = Specimen diameter, w„ = Moisture content (ASTM D 2216); 'A = Dry density. S = Saturation; t = Vertical displacement rate; and 
G. = Specific gravity. 

Checked By  fin   Date:  05 ft41G5 CADocurnants and SedIngsilatwildrnanWocurnentsiProjects108108-11MUC testawpd 

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

CLIENT: Youngquist Brothers. Inc. 
PROJECT: Golden Gates Injection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED:JSmM. 
DATE TEST SET-UP: 07/13/08 
DATE REPORTED: 08/19/08 

INCOMING SAMPLE NO.: Core 2 
BORING- SAMPLE -
DEPTH 1828.5-1829.1 a ft; n m 
LABORATORY IDENTIFICATION NO.:0B113/C2  
SAMPLE DESCRIPTION: Light Brown Limestone 

Specimen Dimensions Initial Conditions Rate of Loading Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

strength, o,(uit) 
(Itjfln*) 

Young's 
Modulus, E 

(IWin*) H 
(cm) 

D 
(cm) H/D w. 

(%) (ll)ffl») 
s 

(%) 
t 

(cm/mlnute) 
t 

(%/mlnute) 

Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

strength, o,(uit) 
(Itjfln*) 

Young's 
Modulus, E 

(IWin*) 

10.15 5.04 2.01 7.1 110.9 36 0.013 0.13 5.5 . 1121 2.1x10^ at 50% a.(ult) 

CO 

1.2 

1.0 

0.8 

M 0.6 

0.4 

0.2 

0.0 

4 

i-

V 

0.0 0.2 0.4 0.6 0.8 

Axlai strain. (%) 
1.0 

TEST PROCEDURES 

a ASTM Standard D 7012, 
Method C 

Air Temperature (°C): 21.0 

Capping Material: • None 
a Lat>-Stone 
• Sulfur 

Comments: Tested on Instron 4206 
with 10.000 tb load cell 

SPECIMEN PREPARATION 

Original Core Diameter finch): 4 

Specimen Sub-Cored for Testing: 
. a Yes 
o No 

G.:. 2.73 • Assumed 
a Measured 

FAILURE SKETCH 

The test data and aB assoc&ted prt̂ ect inforniatkm presented hereon shaU IM heU In confidence 
orArdamanft Associates, ln& Physical and electronic records of each project are kept fbr a minimum of 7 years. Test samples are kept in storage Ibr eft least lOworidng 
days after mailing of the test report, (ffia to being discanted, unless a k>nger storage period Is requested in writing and accepted t)y Ardaman & Associates, Ina 

Where: H = Specimen height D " Specimen diameter, w. a Moisture content CASTM D 2216); Y„ = Dry density: S = Saturatkm; t = Vertical displacement rate; and 
G, = Specific gravity. 

Checked By:_ Date: CUjDcinnnO and 8a(tlnas\|mwMian\OocumefiU>l>ra|«la\a««)8-113UJC ta*a.<0fA 



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

CLIENT:  Youngauist Brothers. Inc. INCOMING SAMPLE NO.:  Core 3  
PROJECT:  Golden Gates Injection Well BORING - SAMPLE  - 

DEPTH  1990.0-1990.4 is ft; 13 m 
LABORATORY IDENTIFICATION NO.:  08113/C3  

DATE SAMPLE RECEIVED:  06/10/08 SAMPLE DESCRIPTION:  Light Brown Limestone  
DATE TEST SET-UP: 07/13/08 

FILE NO.!:08-113 

DATE REPORTED: 08/19/08.  

..Specimen Dimensions Initial Conditions Rate of Loading 
, Time to 

Failure 
(minutes) 

Unconfined 
Compressive 

Strength, cr.(ult) 
(IbAn2) 

Young's 
Modu 

i (lb/nus), 
E 

 
H 

(cm) 
D 

(cm) 
, Hip  Wo 

(%) 
Yd 

(Ib/ft3) 
S 

(%) 
t 

(cm/minute) 
t 

(%/minute) 

10.46 5.04 2.07 4.3 133.3 42 0.013 0.12 6.1 2308 3.8x105 at 50% crjult) 

3 

TEST PROCEDURES 

a ASTM Standard D 7012, 
Method C 

Air Temperature (°C): 21.0 . 

Capping Material: o None 
si Lab-Stone 
0 Sulfur 

Comments: Tested on Instron . 
4206 with 10,000 lb load cell r-- 

(I) 2 -‘e 

biz  
Cif 

\ 
SPECIMEN PREPARATION 

co 
. w 1 

ib 
CO Original Core Diameter (inch): 4 - r 

Specimen Sub-Cored for Testing: 
® Yes 
0 No 

.• 1  

G,: 2.73 0 Assumed 
si Measured 

FAILURE SKETCH 

0 

• 0.0 0.2 0.4 0.6 0.8 1.0 

The test data and all associated project Information presented hereon shall be held In confidence and disclosed to other parties only with the authorization of the Client 
or Ardarnan &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 discarded, unless a longer storage period Is requested In writing and accepted by Andaman & Associates, Inc. 

Where: H = Specimen height; 0 = Specimen diameter, w„ = Moisture content (ASTM 0 22114;  Yd  = Dry density; S = Saturation: t = Vertical displacement rate; and 
G. = Specific gravity. 

:Checked By:  Pit Date: pet CADecuments and SeteniniensildnumexurnentAProjects108108-1.13Wetestawpa 

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

CLIENT: Youngguist Brothers. Inc. 
PROJECT: Golden Gates Inlection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE TEST SET-UP: 07/13/08 
DATE REPORTED: 08/19/08 

INCOMING SAMPLE NO.: Gore 3 
BORING.; SAMPLE_::_ 
DEPTH 1990.0.1990.4 
LABORATORY IDENTIFICATION NO.: 08113/C3  
SAMPLE DESCRIPTION: Light Brown Limestone 

aft; a m 

Specimen Dimensions Initial Conditions Rate of Loading Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

Strength, a.(ult) 
(llj/in*) 

Young's 
Modulus, E 

(tt>/in^ H 
(cm) 

D 
(cm) H/D w. 

(%) (ttjrtP) 
S 

(%) (cm/minute) 
t 

(%/mlnute) 

Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

Strength, a.(ult) 
(llj/in*) 

Young's 
Modulus, E 

(tt>/in^ 

10.46 5.04 2.07 4.3 133.3 42 0.013 0.12 6.1 2308 3.8x10®at50%a.(ult) 

CO 

CO 
CO 

(0 
OT 

0.0 

A 

0.2 0.4 0.6 0.8 1.0 

TEST PROCEDURES 

a ASTM standard D 7012, 
Method C 

Air Temperature (°C): 21.0 

Capping Material: • None 
a Lab-Stone 
• Sulfur 

C^omments: Tested on Instron  
4206 with 10 000 lb toad cell 

SPECIMEN PREPARATION 

Original Core Diameter finch): 4 

Specimen Sub-Cored fbr Testing: 
a Yes 
• No 

G.: 2.73 • Assumed 
a Measured 

FAILURE SKETCH 

The test data and aO associated project inibmiation presented hereon shaO tw ^ 
orArdaman&Associatss,lnc. Physical and electronic records of each project are kept fbr a minimum of 7 years. TestsamplesarekeptinstoragefbratteastlOworidrig 
days after mailing of tha test report, prior to t)elng discarded, unless a k i r ^ r storage period Is requited In writing and accepted by Ardaman a Associates, Inc. 

Where: H ° Specimen height; 0 = Specimen diameter; w, = Moisture content (/VSTM D 2216); ŷ  = Dry density; S = Saturation; t = Vertical dlsplaoement rate: and 
G. = Specific gravity. 

.Checked By: ^ Data: C:\Oaciimenla and 8«tBng<S«ii<ttnarW)MiaiaiWu|ecUMaWtt«Ueiw>«wp* 



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

CLIENT:  Youngquist Brothers. Inc. 
PROJECT:  Golden Gates Injection Well 
FILE NO.:  08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE TEST SET-UP: 07/13/08 
DATE REPORTED: 08/19/08  

INCOMING SAMPLE NO.:  Core 4  
BORING - SAMPLE -  
DEPTH  2142.8-2143.45 eft am 
LABORATORY IDENTIFICATION NO.:  08113/C4  
SAMPLE DESCRIPTION:  Light Brown Limestone  

Specimen. Dimensions Initial Conditions Rate of Loading Tirne to 
Failure 

(minutes) 

Unconfined 
Compressive 

Strength, a1(ult) 
(lb/in2) 

Young's 
Modulus, E 

Obfin2) 
H 

(cm) 
D 

(cm) 
uin  
' "'" 

Wo 
(%) 

Yd 
(Ib/ft3) 

S 
(%) 

6 
(cm/minute) 

6 
(%/minUte) 

10.28 5.04 2.04 8.0 117.8 50 0.013 0.12 4.0 1114 3.2x105 at 50% ajult) 

1.2 

TEST PROCEDURES 

e ASTM Standard D 7012, 
Method C 

Air Temperature (°C): 21.0 

Capping Material: a None 
- al Leib-Stone 

a Sulfur 

Comments: Tested on Instron 

1.0 n — 

.---. 
c_ 4  0.8 4206 with 10.000 lb load cell 

bw  
a 

0.6 ..co 
if! ' . 

EN PREPARATION CO
...... 

, 
 Core Diameter (Inch): 4 a 

0.4 . , 
:

Original 
• 

Specimen Sub-Cored for Testing: 
0 Yes 
a No 

,., 

0.2 
G.: 2.70 a Assumed 

, 

m Measured 

FAILURE SKETCH 0.0 
0.0 0.2 

. 

0.4 

Axial 

0.6 

Strain, 

0.8 

(%) 

1.0 • 
1---r-T 

LI__ --1 

The test data and all associated project Information presented hereon shall be held In confidence and disclosed to other parties only with the authorization of the Client 
orArdaman & 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 alter mailing of the test report, prlor to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; 0 = Specimen diameter, w„ = Moisture content (ASTM D 2216); Yd  = Dry density; S = Saturation; C = Vertical displacement rate; and 
G. = Specific gravity. 

  

Date:  °Mgt 03  WOoessasededeladdingagnolidauNdtheumeetts1PratecbV381084t3WC tesks.vspd 

  

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

CLIENT: Youngquist Brothersi Inc. 
PROJECT: Golden Gates Injection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE TEST SET-UP: 07/13/08 
DATE REPORTED: 08/19/08 

INCOMING SAMPLE NO.: COIB4 
BORING^ SAMPLE 
DEPTH 2142.8-2143.45 
LABORATORY IDENTIFICATION NO.: 08113/C4  
SAMPLE DESCRIPTION: Light Brown Limestone 

.Bft; a m 

Specimen Dimensions Initial Conditions Rate of l.03dlng Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

Strength, o,(ult) 
(IWin*) 

Young's 
Modulus, E 

(IWin^ H 
(cm) 

D 
(cm) H/D (%) (ll)ffi») 

S 
(%) 

t 
(cm/minute) 

t 
(%/mlnUte) 

Time to 
Failure 

(minutes) 

Unconfined 
Compressive 

Strength, o,(ult) 
(IWin*) 

Young's 
Modulus, E 

(IWin^ 

10.26 5.04 2.04 8.0 117.8 50 0.013 0.12 4.0 1114 3.2x10^ at 50% o.(ult) 

CO 

^ 0.6 
8> 
CO 
CO 

3 

0.0 0.2 0.4 0.6 0.8 

Axial strain. (%) 
1.0 

TEST PROCEDURES 

a ASTM Standard D 7012, 
Method C 

/Mr Temperature (°C): 21.0 

Capping Material: • None 
a l^b-Stone 
• Sulfur 

Comments: Tested oh Instron  
4206with 10 000 lb load cell 

SPECIMEN PREPARATION 

Original Core Diameter finch): 4 

Specimen Sub-Cored for Testing: 
a Yes 
• No 

G.:. 2.70 • Assumed 
a Measured 

FAILURE SKETCH 

il 
The test data and an associated project Infbnnatton presented hereon shaU be heM in confkience and dlsctosed to o 
orArdamanft Associates, he. Physical and etedroriic records of each project are kept fbr a minimum of 7 years. Test samples are kept In storage fbr at least lOwortdng 
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: H = Specimen height; D=Spedmen diameter w, a Moisture content (ASTM D 2216); Y„ " Dry density; S = Saturation; t = Vertical displacement rata; and 
G. = speciflc gravity. 

'C3iecfcedBy:_ Date: >'- i iv->-~jt.««*MM«»q.i |»»-j*m»*tw.i. i». i i . i«i i j«r««iniw^ lasti.«ipd 



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

CLIENT: Younaouist Brothers. Inc. 

PROJECT: Golden Gates Infection Well 

FILE NO.: 08-113 

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

DATE REPORTED: 08/19/08  

INCOMING LABORATORY SAMPLE NO.: Core 1.1852.3-1652.T 

LABORATORY IDENTIFICATION NO.: 081131V 

SAMPLE DESCRIPTION: Liaht Brown Limestone 

ASTM D 5084 TEST METHOD: SPECIMEN DATA: 
a A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: a Yes a No 
a B - Falling Head; Constant Tallwater As-Received Length (inch): 4 5/3.1* Length Trimmed: a Yes a No 
0 C - Falling Head; Rising Tailwater 
a F - Constant Volume; Falling Head - Rising Tailwater 

TEST SPECIMEN ORIENTATION: a Vertical a Horizontal 

B-FACTOR: 70 (stable) % a Beginning of Test; SPECIFIC GRAVITY, G„: 2.74 a Assumed 
a Measured (ASTM D 854) a End of Test 

Ao, (psl):21. 28. 37  PERMEANT: a Deaired Tap Water a Other  

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

k20 
(cmise )  

H 
(CM) 

D 
(cm) 

V 
(c3) 

wc, 
(%) 

Yn 
(P ) 

n 
, 

S 

(%) 
be 

(Psi) 
ub 

(P30 kag  

0 
(cm') 

t 
(days) 

WDS 
(g) 

w, 
(IN 

S 
N 

7/8 9.58 559.14 lal 104.9 0.386 79 30 160 38 2.5 1 
- 

940.12 19:9 87 1.7 x 104 

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, desired under vacuum for a minimum of 24 hours, and then saturated with desired tap 
vrater froin the bottom up while still under vacuum. (2) Final we  from horizontal permeability test specimen. WDS calculated from measured wet weight and final wb. 
* 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 shall be held in confidence 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 minimuniof 7 years. Test samples we kept in storage for at least 10 worldng 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: H = Specimen height; ID = Specimen diameter; V = Volume; WDS = Dry mass; w
c 
 = Moisture content (ASTM D 2216); yd= Dry density; S = Saturation; II, = Isotropic effective 

confining stress; ub  = Back-pressure; le, = Average hydraulic gradient; a = Flow volume; t = Test duration; kie  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 

and G. = Specific gravity. 

Checked By:  
00 00. Deno 

 

Date: 084003  
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLJENT: Younaouist Brothers. Inc. 

PROJECT: Golden Gates Infection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/14/08 

INCOMING LABORATORY SAMPLE NO.: Core 1; 1652.3-1652.7' 

LABORATORY IDENTIFICATION NO.: 081131V 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Failing Head; Constant Tailwater 
• C - Falling Head; Rising Tailwater 
• F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR: 70 (stable) % a Beginning of Test; 
a End of Test 

AO. (psi):;?1,^8,37 

SPECIMEN DATA: 
As-Received Diameter finch): 4 
As-Received Length finch): 4.5/3.1* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: QYes a No 
Length Trimmed: a Yes • No 

a Vertical o Horizontal 

SPECIFIC GRAVITY. G,: 2.74 a Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water a Other 

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm^ (%) (PCf) 
n S 

{%) (psi) (psO 
Q 

(cm^ 
t 

(days) 
WDS 
(g) (%) 

S 
(%) 

Hydraulic 
Conductivity 

(cm/sec) 

7.76 9.58 559.14 18.1 104.9 0.386 79 30 160 36 2.5 1 940.12 19.9 87 1.7x106 

COMMENTS: (1) Core sample selected for pemieability testing was cut to length, air-dried, deaired under vacuum for a minimum of 24 hours, and then saturated with deaired tap 
waterfrinn the bottom up while still under vacuurn. (2) f=lnal ŵ  from horizontal permeability test specimen. WDS calculated from measured wet weight and final w.. 
* First length Is total sample length. Second length Is iseable length at full core diameter. 

The test data and all associated project Information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client or Ardaman 
& /Vssoclates, inc. Physicai 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 discarded, unless a longer storage perksd Is lequwted In wtlUrig and accepted by Ardaman & Assocfateis. Inc. 

Where: H = Specimen height; D = Specimen diameter; Vi» Volume; WDS = Dry mass; w. = Moisture content (ASTM 0 2216); y^=Dry density; S = Saturatton; b. = Isotnjpic effective 
confining stress; û  = Back-pressure; 1,,, = Average hydraulto gradient; Q = Ftow volume; t = Test duration; 1^=Saturated hydraulte conductivity at 20''C; n = Total porosity; 

Checked By: 
r - _ CO OO. Oe 

Date: 
(»D«ciinieitts and Senlngs^wWman\OaciinienfiAProî  



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

CLIENT: Younaouist Brothers. Inc. 

PROJECT: Golden Gates Infection Well 

FILE NO.: 08-113 

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

DATE REPORTED: 08/19/08  

INCOMING LABORATORY SAMPLE NO.: Core 1:;1652.3-1652.71 

LABORATORY IDENTIFICATION NO.: 081131V 

SAMPLE DESCRIPTION:  Uaht Brown Limestone 

ASTM D 5084 TEST METHOD: SPECIMEN DATA: 
a A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: o Yes a No 
a B - Falling Head; Constant Tal!water As-Received Length (inch): 4.5/3.1' Length Trimmed: w Yes allo 
o C - Falling Head; Rising Tel'water 
o F - Constant Volume; Falling Head - Rising TaiMater 

TEST SPECIMEN ORIENTATION: a Vertical ❑ Horizontal 

B-FACTOR: 70 (stable) % a Beginning of Test; SPECIFIC GRAVITY, G,: 2.74 a Assumed 
a Measured (ASTM D 854) a End of Test 

Day (psi): 21. 28, 37  PERMEANT: a Dealred Tap Water o Other  

Initial Conditions 
- 

Test Conditions Final Conditions 

.., 

Hydraulic 
Conductivity 

kw 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm') 

% 
(%) 

lid 
(Pcf) . 

n 
. 

$ 
(%) 

bc  
(Psi) 

Lib 
(Psi) " 

0 

(cms) 
t 

(days) 
WDS 

(9) 
.. 

w 
(%) 

S 
(%) 

736 9.58 559.14 18.1 104.9 0.388 79 30 180 36 2.5 1 940.12 19:9 87 13 x 10-5 

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, desired under vacuum for a minimum of 24 hours, and then saturated with desired tap 
water from the bottom up while still under vacuum. (2) Final % from horizontal permeability test specimen. WDS calculated from measured wet weight and final %. 
• 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 shall be held in confidence and disclosed to other parties only with the authorization of the Client or Andaman 
& Associates, Inc. Physical and electronic reconis•of each project are kept for a minlmum'of 7 years. Test samples are kept in storage for at least 10 worldng days after mailing of 
the test report, prior to being discarded, unless a longer storage period is rsquested in writing and accepted by Ardaman & Associate% Inc. 

Where: H = Specimen height 0 = Specimen diameter; V = Volume; WDS = Dry mascw
c 
 = Moisture content (ASTM 0 2216); yd  = Dry density; S = Saturation; = Isotropic effective 

confining stress; tib  = Back-pressure; la  = Average hydraulic gradient; 0 = Flow volume; t = Test duration; ka  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 

and f_= Weclfic gravity. --.--...—„,..------ 

Checked By:  
r-.......... 00 050. 0.t. A 
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CUENT: Younaouist Brothers. Inc. 

PROJECT: Golden Gates Inlection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/14/08 

INCOMING LABORATORY SAMPLE NO.: Core 1; 1652.3-16S2.r 

LABORATORY IDENTIFICATION NO.: 081131V 
SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
a B - Failing Head; Constant Tailwater 
• 0 - Falling Head; Rising Tailwater 
• F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR: 70 (stable) % a Beginning of Test; 
• End of Test 
AO, (DSl): 21. 28. 37 ._ 

SPECIMEN DATA: 
As-Received Diameter (inch):^ 
As-Received Length finch): 4.5/3.1* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: oYes a No 
Length Trimmed: a Yes • No 

a Vertical o Horizontal 

SPECIFIC GRAVITY. G,: 2.74 • Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water • Other 

initial Condlttons Test Condlttons Final Condlttons Hydraulic 
Conductivity 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm^ (%) 
Yd 

(pcf) 
n 

cog (psi) (psO U Q 
(cm») 

t 
(days) 

WDS 
(9) (%) 

S 
(%) 

Hydraulic 
Conductivity 

(cm/sec) 

7.76 9.58 569.14 18.1 104.9 0.386 79 30 160 36 2.5 1 940.12 19.9 87 

COMMENTS: (1) Core sample selected for pemieability testing was cut to length, air-dried, deaired under vacuum for a minimum of 24 houre, and then saturated with deaired tap 
water frmn the bottom up while still under vacuuni. (2) r=lnal 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 ftjil core diann ' 

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client or Ardaman 
&Assoclates, Inc. Physteaiandelectronterecordsof each project are kept foramlnlmum of 7 years. Test samples are kept In storage for at least lOwortdng days after mailing of 
the test report, prior to being discarded, unless a longer storage period Is requited In w r i ^ and accepted by Ardaman & AssoctetaiB. Inc. . 

Where: H = Specimen height; D = Specimen diameten V=Volume; WDS = Dry mass; w. = Moisture content (ASTM D 2216); =Dry density; S«= Saturation; &c=Isotropic effective  
confining stress; û  = Back-pressure; 1,,, = Average hydraulte gradient; Q = Ftow volume; t=Test duratkjn; kjo=Saturated hydraulto conductivity at 20°C; n=Total porosity;  
and 0;. = Specific gravity. 

Checked By: Date: Olbf\C[ jh^ 
CAOgcuments end Setllng9^wiMnari\DociinieiibU>iotectsa8\ag-113\li- lests.i<ipd 



ARDAMAN & ASSOCIATE% INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: Younaouist Brothers. Inc, 

PROJECT: Golden Gates Injection Well 

FILE NO.: 08-113 

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

DATE REPORTED:  08/19/08  

INCOMING LABORATORY SAMPLE NO.: Core 1. 1652.3-1652.7' 

LABORATORY IDENTIFICATION NO.: 081131H 

SAMPLE DESCRIPTION: Licht Brown. Limestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
o B - Falling Head; Constant Tailwater 
a C - Failing Head; Rising Tailwater 

F - Constant Volume; Falling Head - Rising Tailwater  

SPECIMEN DATA: 
As-Received Diarneter (inch): 4 
As-Received Length (inch): 4.5/3.1'  

TEST SPECIMEN ORIENTATION:  

Diameter Trimmed: a Yes a No 
Length Trimmed: a Yes a No 

a Vertical a Horizontal 

(3-FACTOR  75 (stable)  % a Beginning of Test; 
a End of Test 

Ace (Psi): 21. 31. 39  

SPECIFIC GRAVITY. G3: 2.74 

  

a Assumed 
a Measured (ASTM D 854) 

a Other  

   

 

PERMEANT: a Desired Tap Water 

Initial Conditions Test Conditions 
.. 

Final Conditions Hydraulic 
Conductivity — 

H 
(cm) 

0 
(cm) 

V 
(cm) 

w, 
(%) 

Yo 
(PC ) 

n S 
(%) 

bb  
(psi)(psi) I" 

Lb Q 
(cm) 

t 
(days) 

WDS 
(g) 

w 
(%) 

s 
(%) 

k30 
(cm/sec) 

7.10 5.03 141.12 17.6 105.8 0.381 78 30 160 27 1.7 1 239.34 19.9 89 2.0 x 10-5 
. - —  

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding vertical test specimen. 
',First Islip Is total sample length. Second length Is useable length at full core diameter. 

The test data and all associated project information presented hereon shall be held In confidence 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 worldng 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: H = Specimen height D = Specimen diameter, V = Volume; WDS = Dry mass; we  =Moisture content (ASTM D 2216); yd  =Dry density; S = Saturation; b.= Isotropic effective 

confining stress; u„ = Back-pressure; 1010  = Average hydraulic gradient; Q --: Row volume; t = Test duration; kw  ,-. Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and Gli  = Specific gravity.  

Checked By:  -01  
Form SR-28: Rev. 0 

Date: 08/103  
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: Younoouist Brothers. Inc. 

PROJECT: Golden Gates Injection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 06/19/08 

SET UP: 07/23/06 

JNGOMING LABORATORY SAMPLE NO.: Core 1.1652.3-1652.7' 

LABORATORY IDENTIFICATION NO.: 081131H 

SAMPLE DESCRIPTION: Light Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Falling Head; Constant Tailwater 
• 0 - Falling Head; Rising Tailwater 
• F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR: 75 (stable) % a Beginning of Test; 
• End of Test 

(DSl): 21. 31. 39 

SPECIMEN DATA: 
As-Received Diameter (inch):Jj. 
/^-Received Length (inch): 4.5/3.1* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: a Yes • No 
Length Trimmed: a Yes oNo 

• Vertical a Horizontal 

SPECIFIC GRAVITY. G.: 2.74 a Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water • Other 

Initial Condlttons Test Conditions Rnal Condlttons Hydraulte 
Conductivity 

*(» 
(cm/sec) 

H D V Wc Yd 
(cm) (cm) (cm^ (%) (pcO 

7.10 5.03 141.12 17.6 105.8 

s 
(%) 

&c 
(psi) (psi) 

Q 
(cm*) 

t 
(days) 

WDS 
(g) 

Wc 
{%) 

S 
(%) 

0.381 78 30 160 27 1.7 239.34 19.9 89 2.0X10^ 

COMMENTS: (1) Horizontal permeability test specimeri was cross-cored from the corresponding verUcal test specimen. 
* Flrat lengtt) Is totel sampto length. Second length is iseable length at full core diafneter. 

The test data and all associated project informatton presented hereon shall be held In confidence and disctosed to other parties only «rith the authorization of ttie Client or Ardaman 
& Associates, Inc. Phystoal and electronte records of rach project are kept for a minimum of 7 yeara. Test samples are kept In storage for at least 10 woridng days after mailing of 
the test report, prior to being discarded, loiless a tonger storage period Is requested In writing and accepted by Ardaman & Associates. Irw. 

Where: H = Specimen height; D s Specimen diameter. V = Volume; WDS = Dry mass: w,=Moisture content (ASTM D 2216); Yd = Dry density; S = SatMratton; &c=Isotropte effective 
confining stress; = Back-pressure; | ^ = Average hydraulte gradient; Q = Ftow volume; t=Test duration; 1^ = Saturated hydraufic conductivi^ at 20'C; n = Total porosity; 
and = Spec f f i c ^^^ . . M I 

Checked By: 
Form SR-2B: Rev. 0 

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

CLIENT:  Younaauist Brothers. Inc.. 

PROJECT: Golden Gates Iniection Well 

FILE NO.: 08-113 

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

DATE REPORTED: 08/19/08 

INCOMING LABORATORY SAMPLE NO.: Core 1.,1652.3-1652.7 

LABORATORY IDENTIFICATION NO.: 0811311-I 

SAMPLE DESCRIPTION: Light Brown Limestone 

ASTM 0.5084 TEST METHOD: 
a A - Constant Head 
o B - Falling Head; Constant Tallwater 
o C - Falling Head; Rising Tallwater 
o F - Constant Volume; Falling Head - Rising Tailwater 

S-FACTOR: 75 (stable) % a Beginning of Test; 
0 End of Test 

Act, (psi):  21. 31,.39  

SPECIMEN DATA: 
As-Received Diameter (Inch): 4 Diameter Trimmed: a Yes 0 No 
As-Received Length (inch): 4.5/3.1* Length Trimmed: a Yes 0 No 

TEST SPECIMEN ORIENTATION: 0 Vertical a Horizontal 

SPECIFIC GRAVITY, Ge: 2.74 0 Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water D Other  

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

li 
(cm) 

D' 
(cm) 

V 
(cm3) 

w, 
(%) 

- yd  
(PO 

n S 
(%) 

?I, 
(IAD 

Lib 
(psi) l" 

Q 
(cm) 

t 
(days) 

WDS , 
(9) 

w, 
(%) 

s 
(%) 

kb 
(cm/sec) 

7.10 5.03 141.12 17.6 105.8 0.381 78 30 160 27 1.7 1 239.34 19.9 89 2.0 x 10-6 
- - 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding vertical test specimen. 
* First length is total sample length. Second length is useable length et full core diameter., .1 

The test data and all associated project information presented hereon shall be held in confidence 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 mailing of I 
the test report, prior to being discarded, unless a longer storage period Is requested In writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height 0 = Specimen diameter; V = Volume; WDS = Dry mass; wc, = Moisture content (ASTM D 2216); it, = Dry density; S = Saturation; tr.= Isotropic effective 
confining stress; ub  = Back-pressure; im, = Average hydraulic gradient; Q = Flow volume; t = Test duration; kw = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and Cr  = Specific gravity..  

Checked By:.  

Form Form SR-2B: Rev. 0 

   

Date:  08/141145  
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: YounoQulst Brothers. Inc. 

PROJECT: Golden Gates Infection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE REPORTED: 08/19/08 

SET UP: 07/23/08 

INCOMING UBORATORY SAMPLE NO.: Cofe 1.1652.3-1652.7 

LABORATORY IDEIVTIFICATiON NO.: 081131H 
SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Failing Head; Constant Tailwater 
• C - Failing Head; Rising Tailwater 
• F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR: 75 (stabte) % a Beginning of Test; 
• End of Test 

Aac (DSi); 21.31. 39 

SPECIMEN DATA: 
As-Received Diameter (inch):^ 
/^-Received Length (inch): 4.5/3.1* 

TEST SPECIMEN ORIEm-ATION: 

Diameter Trimmed: a Yes 
Length Trimmed: a Yes 
• Vertical a Horizontal 

DNO 
a No 

SPECIFIC GRAVITY. G,: 2.74 a Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water • Other 

Initial Conditions Test Condlttons Rnal Conditions Hydraulic 
Conductivity 

KM 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm') 

Wc 
(%) 

Yd 
(pcf) 

n S 
(%) 

i>c 
(psi) (psi) u Q 

(cm') 
t 

(days) 
WDS 
(g) 

w, 
(%) 

S 
(%) 

Hydraulic 
Conductivity 

KM 
(cm/sec) 

7.10 5.03 141.12 17.6 105.8 0.381 78 30 160 27 1.7 1 239.34 19.9 89 2.0x104} 

COMMENTS: (1) Horlzontel pemieability test specimen was cross-cored from the corresponding vertical test specimen. 
* Rrst length is totel sample length. Second tength Is useabte lengtti at full core diameter., 

The test date and all associated project Infonnatton presented hereon shall be held In confidence and disclosed to other parties only with the authorizatton of the Client or Ardaman 
& Asscwiates, Inc. Physteaiandelectronterecordsof each project are kept fora mlnimuni of 7 yeare. Test samples are kept In storage for at least 10 woridng days after mailing of 
the test report, prior to being discarded, loiless a tonger storage period Is requested In writlrig and accepted by Ardaman & Associates, liic. 

Where: H = Specimen height; 0 = Specimen diameter; V a Volume; WDS = Dry mass; w, = Moisture content (ASTM D 2216); y„ = Dry derulty; S = Saturatton; &c=Isotropte effective 
confining stress: 14 = Back-pressure; = Average hydraulto gradient; Q = Row volume; t=Test duratton; If̂ o = Saturated hydraulto conductivity at 20°C; n=Totel porosity; 
andG|. = Speclffc:aravlty'.,. , i i i i___ B 8 B B = i x g a g s a M a 8 B : a = a a B a « g s a a : a B S g g — 

Checked By: 
Form SR-2B: Rev. 0 

Date: 
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ARDANIANIASSOCIATES,,JNC.•GEOTECHNICAL TESTING'LA130RATORY 
ROCICCOREHYDRAULIC CONDUCTIVITY-TESTREPORT 

CLIENT:  YOunnouist Brothers: Inc. _ 

  

INCOMING LABORATORY SAMPLENO.: Core 2.,1825.7,1828:4' 

PROJECT: Golden Gates Infection Well _  

FILE NO.:  08-113  

 

LABORATORY IDENTIFICATION NO.:.681102V1826  

'SAMPLE-DESCRIPTION: V Lkiht Brown Limestone  

DATE SAMPLE RECEIVED: 08/10/08  

DATE REPORTED:  08/19/08- 

SET URJ07/16/08  

  

  

   

.i • - • ASTM p 5084,TEST METHOD: s • SPECIMEN DATA: : 
a A- constaht-Head - ' , 1Diarnatr--Trimmed:Yei, a:N e -.0 -o.  . AOhiCelvactiiiieneter (inchi:4•:-; _ ,.,   
D B - Falling-Head; ConftardTallwater ---. Afvfleaelved Length(Inch):8-.0/4:1 ̀ ' Leng111Trimmed: . 

.. 

.'::a Yes.--,,.-- 0 No 
0 C - Falling Head; Rleing Tallwater -. .. TEST SPECIMEN ORIENTATION:6,- -- a Vertical- - • ..-,0 Horizontal. • 
0 F - dahitantVolyme; Fa8ing-Head,--Riiinii failwater 

; 
 

B-FACTOR: 92 (stable)  % .. 0 Beginning of Test; SPECIFIC GRAVITY, Ge:  2.74 ._ D'Assuined 
• a End of Test a -Meiteeiecl-, (ASTM 0:854) 

A; (psi);.30:.36:*3 - , . 
PERMEANT:: Dealred Tap Water 0 Other, ,  

' • - 
Initial. Conditions 

.. 
Test Conditione Final Conditions  • . Hide-00110,  

Ccitiditctiiitty  •:._ - . 
'11' - ' 

(cm) . . 
D 

.  (cm) 
V 

: Ole)  . 
w, 

exi) .  ._. _ . 
Yd 

(KO , ,. n  
S 

,:.;(%) - - 
' -. be  

_ -(i01) .. 
. . 

- tib 

- OSO 11!.'1  

0 
, . (CM3) 

, t  
r- -.. .(days) 

WDS ,—  
 02 - . ...  

. - 04 
' (V .  .. 

: 
' • ih):-:- , .. 

 - 16  • ' • OTils4*),  -   _ . 
. .. - 

10.28 - 9.94  79030 .: • ' 17.3 . , : 115.1 - 0327 '•:::•98 30 1 . .— 28 -- 0.8 - "1 148610 ' .. 17:3 . 98 1.6it :10-8 -`," 
.., , , ,_. , — ,..,_ • -.. ,.. .• - . . •• - - - -.._- • • • -• • ... ... .. 

COMMENTS :(1) Core sample selected: for permeability testing **oii tO length;-„alr-drieckdealred under vacuum fora mliilm*Cf;24houie;reici.then saftigited with.d4recl t41)•'-'‘' 
water from the hpftem'ep while' still' under vacuum. (2)'Firial*. fMiti-hortitintal Permeabflitifest si.ieclenilut,,  WDS-celceleted:.trernfticeetireti wet Weight end trill*, , -: 
' Prat length is total length. Second- length•IS" useable lehgthaftell iieretlicithetir.'.• ' '' - - -'• - . _ ..• ., , ...• .   sample .._ ,.._ __.   ..   : . A 

The - test data and all associated project Informetlen presented hereon'efill,behelitin.Ohtidence and disclosed to other parties only with the euthorliation cif ttiorfiehi,lai:Ardateeit • 
& Assoclitesdia. Physical and electronic records of each project kept fora minimum of 7 years , Teel samples,are kept in storage Itiatielist4 fiviciirkleg days after Matilit'Of: 
itie:testreport, prior to being OfsoaidedAirileSsir lalgeritOratie petted:1s requested Iii.Writingiandacce0ted bk. Ardinien & Associates,: • - - ..,, • . 

Where H = Specimen height; 1).= Specliterfdiameter; V = Volume; WDS = Dry mass; wi = Moisture content(ASTM D 2218): Afd ,= Dry, densi1r,-S -=Petuietloh; Pc _=isotropic effective 
confining Streee-rub = Back-pressure;Ls  .Aveiage'hidtaulip'gfaclien4`0 =Flowyolume; t =Test daration;•Iiii=Sataittedhydraailt cenduplNityAt 20°C ,h = 'R  AO lio(aiity.,  

- -and G.:=Specificprreilty. , • .. : _ ..-- - .. .... .. 

Checked By:  
C.v.." 00 00. Maw A 

Date:  DeVIA 146  
- . . 
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ARDAMANI&^SOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
RQCk^bRE HYDiRAULlG CO^ 

CLIENT: Younaauist Brothers: Inc. 

PROJECT: Gblden Gates injection Weil 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08  

DATE REPORTECi:()ijl/19A)8^ 

SET UP; 07/16/08 

INCOMING LABQRATORYSAMPLENQ :̂ Core Z182S.T^^  

LABORATORY IDENTIFICATION NO : 081132Vl8g6 ^ 

SAMPLE DESCRIPTION: Lldht Brown Liriiestohe 

ASTiyiD5084>TEST METHOD: > 
a A - bonstant Head 
• B-Falling Head; Con^n^^^^ 
• C-Failing Î OT̂ ^ . 
a F - dbiistant Vo|ume; Ftdijrig Head 

B-FACTOR: 92 (stable)^ % Beginning of Test; 
a End of test 

Ao.(psi):30:36.43 

SPECIMEN DATA: ^ 
As-Received Diameter (inch): 4 - . iDlameter Trimmed:- q Yeŝ ^̂  
A8-ffeeiwd tjanQth flrich): 8;0/4:i*' l^hgtfi^mmed: ^^a Ves'^ a l*^ 
TEST^SPECiMEN ORjENTATldN:^ - a VerticfiJ-^^ .-.• Horizontal 

SPECIRC GRAVITY, a : 2.74 • n Assumed • 
a Measured:(AStM b e54) 

PERMEANT:: a Deaired Tap Water a Other • -

Initial Conditions Test Cohditioris ^' FIna|:Gdri((iti6ris : •., Hydraulic, = 
; Conductivity. 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm^ 
Wc 
(%)_ . 

; Yd 
(pel) 

•i-iL . 

n 
' (%) (psi) :., 

I*. 
(psi) 

Q 
(cm») 

t 
: (days) : 

WDS 
(g) ; 

w. . • • S ' 
.(%) 

•., Hydraulic, = 
; Conductivity. 

(cm/sec) 

10̂ :26 ' 9,94 705;60 • 17.3 ; ; 115.1 0,327 30 160 ' 28 - 0.6 

'•• •'•"!.• 
146jB;0 v / ' l 7 i ' ^ . , 98 . !.i:6 It 1 M ' 

COMMEÎ tTS :(1) Core sample seleked for (wrmeibiii^ testing w ^ for a mlhlmum cif 24 tiours; and then Mturat̂ AMthdea^ 
water from the twttpm up while Mjll tinder vacuum. (2) Final Wc frcxn horiamtal penneabimy test specimen. WDS calcidated from rneasiired wet weight and final w,. , 
* First length is total sample length. .Second length Is useable lehgth'at full 'core diameter.: . ,." . ' . ' . ' • . / ' . . . • 

The t ^ t date and all assmtetedproject tofoniutton presented here^^ 
& Associates, Inc. Physical arid electronic recoids of each p io j^ minimunfi of Tysars. Test samples are kept in sto ĵge fw at leasts 0 woridng d^ after mailing of 
thetest report, prior to being discarded,̂  unie^ a longer storage peritxl is requested in writing and accepted by/Ajdaifny &.A8S0d̂  • . . . 

Where: H ='Speclmen height; D = Specimen diameter; V=Volume: WDS=Dry mass; w.=Moisture ccintent (ASTM D 22l6);,yrt «= Dry density; S=Saturation; 6. = Isotropte effective 
confining stress; = Back-pressure; 1^^=Average'hydrauljc gradient; Q = Row volume; t=Test diiratlon; k^=Satuiated hydraa^ conductivity at 20»C;n=Total porosity; 

-andG. = Specificgravitv. . • - ^ .i!—^;.-..-,- • ^ • • ^ ••' 

Checked Bv: 
cTA.^ o o .ba* DAW n 

Date: 6 8 ^ ^ 
CADDCunenls and SBttInss)|an.wIldina(^^ 



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

CLIENT:  Younoouist Brothers. Inc.  

PROJECT:  Golden Gates Infection Well 

FILE NO.: 08-113  

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

DATE REPORTED: 08/19/08 

INCOMING LABORATORY SAMPLE NO.: Core 2,1825.7-1826.4' 

LABORATORY IDENTIFICATION NO.: 081132H1826 

SAMPLE DESCRIPTION: Light Brown Limestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
a B - Falling Head; Constant Taliwater 
o C - Falling Head; Rising Tallwater 
o F - Constant Volume; Falling Head - Rising Tab/star 

8-FACTOR: 93 (stable) % a Beginning of Test; 
0 End of Test 

Ao (psi): 11:17  

SPECIMEN DATA: 
As-Received Diameter (inch): 4 
As-Received Length (Inch): 8.0/4.1* 

TEST SPECIMEN ORIENTATION: 

SPECIFIC GRAVITY, G,:  2.74 

PERMEANT: a Naked Tap Water  

Diameter Trimmed: a Yes o No 
Length Trimmed: a Yes o No 

o Vertical a Horizontal 

Assumed 
a Measured (ASTM D 854) 

a Other  

_ — 

Initial Conditions 
— 

Test Conditions Final Conditions Hydraulic 
Conductivity 

Icao 
(cm/sec)  

H 
(cm) 

D 
(cm) 

V 
(cms) 

w. 
(%) 

Yd 
WO 

n S 
(To) 

?r, 
(Psi) 

ub 
(P80 la"' 

Q 
(cm) 

t 
(days) 

WDS 
(9) (%) 

S 
(%) 

7.64 5.03 151.71 17.2 114.7 0.329 96 30 160 39 1.0 1 278.84 17.3 96 6.7 x 104 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding 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 shall be held in confidence 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 mailing of 

'tile test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w
e 
 = Moisture content (ASTM D 2216); Yd  = Dry density; S = Saturation; tra  = Isotropic effective 

confining stress; ub  = Back-pressure; kb, = Average hydraulic gradient 0 = Flow volume; t = Test duration; No  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and G, = Specific oravity„ 

Checked By:  
Form SR-2B: Rev. C 

 

Date:  DelAl (C6 
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: YoundQuist Brothers, inc. 

PROJECT; Golden Gates Inlection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED:i06/1M8 
DATE REPORTED: 08/19/08 

SET UP: 07/22/08 

INCOMING LABORATORY SAMPLE NO.: Core 2.182S.7«1826.4' 

LABORATORY IDENTIFICATION NO.: 081132H1826 ._ 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Failing Head; Constant Tailwater 
• C - Falling Head; Rising Tailwater 
• F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR: 93 (stable) % a Beginning of Test; 
• End of Test 

AOc (Dsi): 11:17 

SPECIMEN DATA: 
As-Received Diameter (inch):^ 
As-Received Length (Inch): 8.Q/4.V 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: a Yes 
Length Trimmed: a Y^s 
• Vertical a Horizontal 

• No 
• No 

SPECIFIC GRAVITY. C :̂ 2.74 • Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water • Other 

Initial Condlttons Test Conditions Rnal Condlttons Hydraulte 
Conductivity 

>^ 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm*) 

Wc 
(%) 

Yd 
(pcf) n 

cog 

b. 
(psi) (psi) 

Q 
(cm") 

t 
(days) 

WDS 
(g) 

Wc 
(%) 

cog 

Hydraulte 
Conductivity 

>^ 
(cm/sec) 

7.64 5.03 151.71 17.2 114.7 0.329 96 30 1 ^ 38 1.0 1 278.64 17.3 96 6.7x104 

COMMENTS: (1) Horlzontel permeability test specimen was cross-cored from the conesponding vertical test specimen. 
* Rrat length Is totel sample length. Second Imgth Is useable length at full core diamê ^̂  

The test date and all associated project informatton presented hereon shall be heki In confidence and disclosed to other parties only with the authorization of the Client or Ardaman 
& Associates, Inc. Physical and electronic records of eaĉ  project are kept for a minimum of 7 yeare. Test samples are kept in storage for at least 10 woridng days after mailing of 
the test report, prior to being discarded, unless a tonger storage period Is requested In writing and accepted by Ardaman & Associâ tes, Inc. 

Where: H := Specimen height; D = Specimen diameter, V=Volume; WDS = Diy mass; Wc=Moisture content (ASTM D 2216); =Dry density; S - Saturatton; b.=Isotropte effective  
confining stress; û  = Back-pressure; 1^=Average hydraulte gradient; Q = Row volume; t = Test duration; k,, = Saturated hydraulte conductivity at 20°C: n s Total porosity;  
andG^£^Egelflojjre»rf^ ^ ^ ^ ^ ^ ^ ^ — 

Checked By: _ 
Form SR-2B: Rev. 

Date: 
CiOoamem and Settings^wildnianU)acunisnlsV>n l̂S\08t08-l l3Ui- Issts.wp0 
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ARDAMAN,  & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: Younaouist Brothers. Inc. 

PROJECT:  Golden Gates Infection Well  

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/17/08  

INCOMING LABORATORY SAMPLE NO.: Core 2..1830.65.1831.1' 

LABORATORY IDENTIFICATION NO.: 081132V1831 

SAMPLE DESCRIPTION: Light Brown Limestone with solution cracks and  

some small vuos  

DATE REPORTED: 08/19/08 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 

B - Falling Head; Constant Tailwater 
C - Falling Head; Rising Tailwater 
F - Constant Volume; Falling Head - Rising Tailwater  

SPECIMEN DATA: 
As-Received Diameter (inch): 4 
As-Received Length (inch): 5.0/4.0*  

TEST SPECIMEN ORIENTATION:  

Diameter Trimmed: a Yes a No 
Length Trimmed: a Yes 0 No 

a Vertical a Horizontal 

B-FACTOR:  94 (stable)  % 13 Beginning of Test; 
a End of Test 

A; (psi): 12:.19: 27; 36 

SPECIFIC GRAVITY, 05:  2.72  

PERMEANT: a Desired Tap Water 

a Assumed 
a Measured (ASTM D 854) 

0 Other  

    

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

6 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm') 

w, 
(%) 

Ya 
(Pc ) n  

S 
(%) 

0, 
(Psi) 

so 
_ (PO la's 

a 
(cm') 

t 
(days) 

WDS 
(g) 

w 
04 

S 
00  

8.33 9.76 622.83 17.2 113.0 0.334 93 30 160 20 2.9 1 1127.8 17.7 98 4.4 x 10-5 

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, deaired under vacuum for a minimum of 24 hours, and then saturated with cloaked tap 
water from the bottom up while still under vacuum. (2) w,, from initial total weight after saturation and assuming WDS equals Initial air-dry weight 
• 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 shall be held in confidence 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 yea's. Test samples are kept In storage for at least 10 worldng days after mailing of 
the test report, prior to being discarded, unless a longer storage period Is requested in witting and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w5 = Moisture content (ASTM D 2216); yd= Dry density; S = Saturation; bb  = Isotropic effective 
confining stress; ub  = Back-pressure; lob  = Average hydraulic gradient 0 = Flow volume; t = Test duration; k20 = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and G. = Specific gravity. .. . ,_ 

Checked By:  
Form SR-2B: Rev. 0 

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

CLIENT: Youndouist Brothers^ inc. 
PROJECT: Golden Gates IriiecMon Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE REPORTED: 08/19/08 

SET UP: 07/17/08 

INCOMING LABORATORY SAMPLE NO.: Core 2.1830.6S-1831.1' 

LABORATORY IDENTIFICATION NO.: 081132VI831 

SAMPLE DESCRIPTION: Light Brown Umestone with solution cracks and 
some small vugs 

ASTM D 5084 TEST METHOD: 
B A • Consul Head 
• B - Falling Head; Constant Tailwater 
• 0 - Failing Head; Rising Tailwater 
• F • Constant Volume; Falling Head • Rising Tailwater 

B-FACTOR: 94 (stable) % • Beginning of Test; 
a End of Test 

Ac. (DSi): 12:19:27: 36 

SPECIMEN DATA: 
/\s-Received Diameter (Inch): 4 
As-Received Length (inch): 5.0/4.0* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: oYes a No 
Length Trimmed: a Yes • No 

a Vertical • Horizontal 

SPECIFIC GRAVITY. Q,: 2.72 • Assumed 
a l\teasured (ASTM D 854) 

PERMEANT: a Deaired Tap Water a Other 

Initial Conditions Test Conditions Rnal Conditions Hydraulto 
Conductivity 

K» 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm') 

Wc 
; (%) 

Yd 
(pet) n 

cog 

be 
(psi) (psi) U Q 

(cm*) 
t 

(days) 
WDS 

(g) 
w, 
(%) 

cog 

Hydraulto 
Conductivity 

K» 
(cm/sec) 

8.33 9.76 62^83 • 17.2 113.0 0.334 93 30 160 20 2.9 1 1127.8 17.7 96 4.4x104 

COMMENTS: (1) Core sampto selected for permeability testing was cut to length, alr-drted, deaired under vacuum for a minimum of 24 houre. and then satijrated witii deaired tep 
water from ttie bottom up while still under vacuum. (2) w. from initial totel weight after saturatton and assuming WDS equals initial alr-diy weight 
* First lengtti Is totel sample lengtti. Second lengtti Is useable lerigtti at full core diameter. 

The test date and all associated project infomiation presented hereon shall be held in oonfkience and disctosed to other parties only wtth ttie auttiorizatibn of ttie Client or Ardaman 
& Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 yeara. Test samples are kept In storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, imless a tonger storage period is requested bi writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter. V •= Volume; WDS = Dry mass; w.=Moisture content (ASTM D 2216); ŷ  s Dry density; S « Saturation: a. = Isotropte effective 
conflning stress; û  = Back-pressure; ^ s Average hydraulte gradient; O = Row volume; t = Test duration; kjg=Saturated hydraulte conductivity at 20"^ n = Total porosity; 
and G. = Spedftegravitv. 

Checked By: _ 
Fomi SR-2B: Rev. 0 

Date: 
CVDocunants and SeainsŜ weAnanU}aeutn8nls\Prajects\08\08-l t3\k- tiBis.ii))a 



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

CLIENT:  Younaouist Bripthers. Inc.  

PROJECT:  Golden Gates Inlection Well 

FILE NO.:  08-113  

PATE SAMPLE RECEIVED:  06/10/08 SET UP:  07/13/08  

PATE REPORTED:  08/19/08  

INCOMING LABORATORY SAMPLE NO.;  Core 3.1995.1549955.5' 

LABORATORY IDENTIFICATION NO.:  981133V1995  

SAMPLE DESCRIPTION:  Liaht Brown Limestone 

 

 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 

B - Falling Head; Constant Tailwater 
o C - Falling Head; Rising Tailwater 
❑ F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR:  87 (stable)  % a Beginning of Test; 
a End of Test 

Lick (psi):  16: 23: 32  

SPECIMEN DATA: 
As-Received Diameter (inch): 4 
As-Received Length (inch): 4 3/2 8* 

TEST SPECIMEN ORIENTATION: 

SPECIFIC GRAVITY, G,:  2.72  

PERMEANT: a Desired Tap Water  

Diameter Trimmed: a Yes a No 
Length Trimmed: a Yes a No 

a Vertical a Horizontal 

a Assumed 
a Measured (ASTM D 854) 

o Other  

Initial Conditions Conditions 
_ 

Test Conditions Final Conditions Hydraulic 
Conductivity 

ko 
(cmisec)  

H 
(cm) 

D 
(cm) 

V 
(cm') 

w „ 
09 

Yd 
(Pcf) 

n S 
(%) 

be 
(psi) 

uti 
(PO LC 

Q 
(cm') 

t 
(days) 

WDS 
(g) 

we  
(%) 

S 
(%) 

7.15 9.84 543.88 15.9 114.7 ' 0.324 90 30 160 102 1.5 1 999.83 18.8 94 1.1 x 1046 

COMMENTS:(1) Core sample selected for permeability testing was cut to length, air-dried, desired under vacuum for a minimum of 24 hours, and then saturated with desired tap 
water from the bottom up while still under vacuum. (2) Final we  from horizontal permeability test specimen. WDS calculated from measured wet weight and final we. 
• 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 shall be held in confidence 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 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: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; we  = Moisture content (ASTM D 2218); Yd  = Dry density; S = Saturation; k = Isotropic effective 
confining stress; ud  = Back-pressure; in, = Average hydraulic gradient; 0 = Flow volume; t = Test duration; Ica)  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and C.= Specific gravity: — 

fThAr:kAd By: 

 

Date: Di3Aillirl 

  

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

CLIENT: Younoouist Brothers. Inc. 

PROJECT: Goiden Gates inlection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08  

DATE REPORTED: 08/19/08 
SET UP: 07/13/08 

INCOMING LABORATORY SAMPLE NO.: Core 3.1995.15^1995.5'  

LABORATORY IDENTIFICATION NO.: 081133V1995 

SAMPLE DESCRiPTiON: Lioht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Failing Head; Constant Tailwater 
• C - Falling Head; Rising Tailwater 
• F - Constant Volumis; Failing Head - Rising Tailwater 

B-FACTOR: 87 (stable) % a Beginning of Test; 
• End of Test 

AOc (DSi): 16:23:32 

SPECIMEN DATA: 
As-Received Diameter (inch):^ 
As-Received Length (inch): 4.3/2.8* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: oYes a. No 
Length Trimmed: a Yes • No 

a Vertical a Horizontal 

SPECIFIC GRAVITY, G,: 2.72 • Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water a Other 

Initial Condltiors Test Conditions Rnal Conditions Hydraulto 
Conductivity 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm*) 
We 
(%) 

Yd 
. (pco 

n 

cog 

be 
(psi) (psi) 

Q 
(cm^ 

t 
(days) 

WDS 
(g) 

Wc 
(%) 

cog 

Hydraulto 
Conductivity 

(cm/sec) 

7.15 9.84 543.86 15.9 114.7 • 0.324 90 30 160 102 1.5 1 909.83 16.6 94 1.1 X104 

C0IMMENTS:(1) Core sample selected for pemieability testing was cut to lengtti. alrKtried. deaired under vacuum for a minimum of 24 houre. and ttien saturated witti deaired tep 
water from ttie bottom up while still under vacuum. (2) Rnal We from horizontal pemfieablll̂  test specimen. WDS cateulated from measured wet weight and final Wg. 
* Rrst length Is total sample lengtti. Second lengtti Is useable lerigtti at full core diameter.' 

The test date and all associated project infonnation presented hereon shall be held in confidence and disclosed to ottier parties only witti ttie auttwrizatton of ttie Client or Ardaman 
& Associates, Inc. Physical and electronic records of eaĉ  project are kept for a minimum of 7 yeara. Test samples are kept In storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, unless a tonger storage period Is requested bi writiiig and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter; V = Volume; WDS=Dry mass; Wc = l^isture content (ASTM D 2216); » Dry density: S=Saturation; be s Isotropte effective 
confining stress; s Back-pressure; \^ a Average hydraulte gradient; Q = Ftow volume; t» Test duration; k^=Saturated hydraulic conductivlfy at 20°C; n = Totel porosity; 
and_G|_=_̂ irotfto gravity. _ _ _ _ _ _ 

l^hflrkftd Bv: Date:Ofi43ifiS. 



TEST SPECIMEN ORIENTATION: o Vertical e Horizontal 

8-FACTOR: 96 a Beginning of Test; 
a End of Test 

Au, (psi) 13  

SPECIFIC GRAVITY, G.:  2.72 a Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water Other  

Date: 
Q1Documants and SenlniManadalnanaDcagneadAPtcdeclate08-1131k- taids.apd 

Checked By:.  
Form SR-2B: Rev. 

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

CLIENT: YounQuuist Brothers. Inc. 

PROJECT: Golden Gates Infection Well 

FILE. NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

INCOMING LABORATORY SAMPLE NO.: Core 2.1830.65.1831,1'  

LABORATORY IDENTIFICATION NO.: 081132H1831  

SAMPLE DESCRIPTION: Licht Brown Limestone with solution cracks and  

some small was  

ASTM D 5084 TEST METHOD: 
0 A - Constant Head 
o B - Falling Head; Constant TalWater 
o C - Falling Head; Rising Tailwater 
a F - Constant Volume; Falling Head - Rising Tallwater 

SPECIMEN DATA: 
As-Recelved Diameter (inch): 4 Diameter Trimmed: ei Yes a No 
As-Received Length (inch): 5.0/4.0* Length Trimmed: el Yes a No 

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

H 
(cm) 

D 
(cm) 

V 
(cms) 

we  
(%) 

Yd 
(pcf) n 

S 

(%) 
bc  

(psi) 
Lib 

(psD I" 
Q 

(cm') 
t 

(daYs) , 
WDS 
(9) 

w, 
( .4 ) 

S 
(%) 

ko 
(cm/sec) 

. 
8.02 5.02 119.30 18.9 114.4 0.328 

— 
95 30 160 46 0.9 1 218.78 17.3 98 2.1 x 10-5 

COMMENTS: (1) Horizontal permeability test specimen was cross-cowl from the corresponding 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 shall be held in confidence 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 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: H = Specimen height; D = Specimen diameter, V = Volume; WDS = Dry mass; w,,= Moisture content (ASTM D 2218); y4 = Dry density; S = Saturation; 8, = Isotropic effective 
confining stress; ul, = Back-pressure; 1„,,, = Average hydraulic gradient Q = Flow volume; t = Test duration; k20= Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and G, = SpeciflcoravitY. 

SET UP: 07/23/08 

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

CU ENT: YounQGuist Brothers, inc. 

PROJECT: Golden Gates Injection Weil 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08  

DATE REPORTED: 08/19/08 

SET UP: 07/23/08 

INCOMING LABORATORY SAMPLE NO.: Core 2.1830.65'1831.1' 

LABORATORY IDENTIFICATION NO.: 081132Hia31 

S/VMPLE DESCRIPTION: Light Brown Umestone with solution cracks and 

some email vugs , • 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 

B-FACTOR: 96 

• B - Falling Head; Constant Tailwater 
• C - Falling Head; Rising Tailwater 
• F- Constant Volume; Failing Head - Rising Tailwater 

% a Beginning of Test; 
• End of Test 

AOj (Dsi) 13 

SPECIMEN DATA: 
/\s-Receh/ed Diameter (inch):J_ 
As-Receh/ed Length (inch): 5.0/4.0* 
TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: a Yes 
Length Trimmed: a Yes 

• Vertical a Horizontal 

• No 
• No 

SPECIFIC GRAVITY, G,: 2.72 

PERMEANT: a Deaired Tap Water • Other 

• Assumed 
a Measured (ASTM D 854) 

Initial Conditions Test Conditions Rnal Conditions Hydraulic 
Conductivity 

(cm/sac) 
H 

(cm) 
D 

(cm) 
V 

(cm») 
Wc 
(%) 

Yd 
(pcO n 

cog 

b. 
(psI) (psI) 

Q 
(cm^ 

t 
(days) , 

WDS 
(9) 

Wc 
(%) 

S 
(%) 

Hydraulic 
Conductivity 

(cm/sac) 

6.02 5.02 119.30 16.9 114.4 0.326 95 30 160 46 0.9 1 218.76 17,3 98 2.1x10^ 

CO|MMENTS: (1) Horizontal pemieability test specimen was cross-cored from ttie corrê x>ndlng veriicai test specimen. 
* Rret lengtti is totel sample lengtti. Second lerigtti is usrable length at full core diameter. 

The test date and all associated project Infonnation presented hereon shall be held In confldence and disclosed to ottier parties only wtth ttie auttiorization of ttie Client or Ardaman 
& Associates, Inc. Phystoal and electronte recojrds of each project are kept for a minimum of 7 yeara Test samples are kept in storage tor 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 & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter, V = Volume; WDS = Dry mass; w, = Moisture content (ASTM D 2216); y^=Dry density; S s Saturation; b^=Isotropte effective 
conflning stress; % = Back-pressure; i;^ = Average hydraulto gradient; Q = Ftow volume; t» Test duration; 1^=Saturated hydraulte conductivity at 20°C; n = Totel porosity; 

^^^^^^andG^ = Speclflc flravtty. zj=i=j=j=in 

Checked By: _ 
Fomri SR-2B: Rev 1% Date: 

C^UJocimnls and Setl̂ VBn.wiiitnaiAOaciiinenU\Pic|iKls\0R08-t 13\li- tB3ls.«pd 



0 Vertical a Horizontal TEST SPECIMEN ORIENTATION: 

a Beginning of Test 
0 End of Test 

Acr, (psi): 11. 17  

B-FACTOR: 89 (stable) % SPECIFIC GRAVITY, G8:  2.72 0 Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water 0 Other  

Checked By: 
Form SR-2B: Rev. 0 

Date: o8fiql  
aiDocuments and Settlre6lianavildmanZoannents1Projects%0801-113%- testsApc1 

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

CLIENT: Younuouist Brpthers, Inc. 

PROJECT: Golden Gates Infection Well 

FILE NO.: 08-113 

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

DATE REPORTED: 08/19/08 

INCOMING LABORATORY SAMPLE NO.: Core 3.1995.15-1995.5' 

LABORATORY IDENTIFICATION NO.: 081133111995 

SAMPLE DESCRIPTION:  Light Brown Limestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
0 B - Falling Head; Constant Tailwater 

C - Falling Head; Rising Tailwater 
0 F - Constant Volume; Failing Head - Rising Tailwater 

SPECIMEN DATA: 
As-Received Diameter (Inch): 4 Diameter Trimmed: a Yes 0 No 
As-Received Length (Inch):  4.3/2.8* Length Trimmed: a Yes 0 No 

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

kao 
(cm/sec) 

_ 

H 
(cm) 

D 
(cm) 

V 
(cm3) 

w, 
(%) 

yo  
(Pd) 

n S 
(%) 

be  
(Psi) 

so 
(psi) Lc 

0 
(cm3) 

t 
(days) 

WDS 
(9) 

w, 
(5) 

S 
em 

7.13 5.03 141.74 16.0 115.4 
— 

0.320 92 30 160 49 1.0 1 262.18 16.6 96 2.9 x 10.6 
_ . 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding 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 shall be held In confidence 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 worldng 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: H = Specimen height 0 = Specimen diameter; V = Volume; WDS.= Dry mass; vir,, = Moisture content (ASTM 0 2216); yc, = Dry density; S = Saturation; 0. = isotropic effective 
confining stress; u„ = Back-pressure; I.,,, =Average hydraulic gradient Q = Flow volume; t = Test duration; Ito  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and G. = Specific gravity. 

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

CUEi^: Youngquist Brothers. Inc. 

PROJECT: Golden Gates Injection Well 
FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

.SET UP: 0 7 ^ 0 8 

INCOMING LABORATORY SAMPLE NO.: Core 3.1995.15-1995.5' 

LABORATORY IDENTIFICATION NO.: 081133H1995 

SAMPLE DESCRiPTiON: Light Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Falling Head; Constant Tailwater 
a C - Failing Head; Rising Tailwater 
• F - Consteint Volume; Falling Head - Rising Tailwater 

B-FACTOR: 89 (stable) % a Beginning of Test; 
• End of Test 

AOc (Psi): 11.17 

SPECIMEN DATA: 
As-Received Diameter (inch): 4 
As-Received Length (inch): 4.3/2.8* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: a Yes aNo 
Length Trimmed: a Yes • No 

• Vertical a Horizontal 

SPECIFIC GRAVITY. G,: 2.72 

PERMEANT: a Deaired Tap Water • Other 

• Assumed 
a Measured (ASTM D 854) 

Initial Condtttons Test Conditions Rnal Conditions Hydraulic 
Conductivity 

K» 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm') 

Wc 
(%) 

Yd 
(pcO n 

cog 

be 
(psi) (psi) 

Q 
(cm'O 

t 
(days) 

WDS 
(8) 

Wc 
(%) 

cog 

Hydraulic 
Conductivity 

K» 
(cm/sec) 

7.13 5.03 141.74 16.0 115.4 0.320 92 30 160 49 1.0 1 262.18 16.6 06 2.9X104 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from ttie corresponding vertical test specimen. 
* Rrst lengtti Is total sample lengtti. Second lengtti Is useable lerigtti at full core diameter. 

The test date and all associated project Infomiation presented hereon shall be hehl in confidenca and disctosed to ottier parties only witti ttie auttiorization of ttie Client or Ardaman 
& Associates, Inc. Phystoal and electronto records of each project are kept for a minimum of 7 yeare. Test samples are kept In storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, unless a tonger storage period Is requested In writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D s Specimen diameter. V=Volume; WDS^ Oiy mass; w, = Moisture content (ASTM D 2216); Y« = Dry density; S = Saturation; b. = Isotropte effective 
confining stress; u^» Back-pressure; 1,.̂  a Average hydraulte gradient; Q = Row volume: t = Test duration; kg ° Saturated hydraulto conductivtty at 20°C; n=Total porosity: 
and G. - Speclflo gmvily. 

Checked By: 
Fomi SR-2B: Rev. 0 4 \ Date: 
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: Younaaulst Brothers. Inc. 

PROJECT: Golden Gates Infection Well 

FILE NO.:  08-113  

DATE SAMPLE RECEIVED:  06/10/08 SET UP: 07/17/08  

PATE REPORTED: 08/19/08 

INCOMING LABORATORY SAMPLE NO.: Core 3.2000.5.2001,7' 

LABORATORY IDENTIFICATION NO.: 081133V2001 

SAMPLE DESCRIPTION: Uaht Brown Limestone  

ASTM D 5084 TEST METHOD: SPECIMEN DATA: 
a A - Constant Head As-Received Diameter (inch): 4 Diameter Trimmed: ci Yes si No 
o B - Falling Head; Constant Tailwater As-Received Length (inch): 0.0/6.0' Length Trimmed: e Yes a No 
o C - Falling Head; 'Rising Tailwater 
o F - Constant Volume; Falling Head - Rising Tailwater 

TEST SPECIMEN ORIENTATION: a Vertical a Horizontal 

B-FACTOR: 91 (stable) % o Beginning of Test; SPECIFIC GRAVITY, G5: 2.71 o Assumed 
a Measured (ASTM D 854) a End of Test 

A; (psi): 12: 19: 27: 36  PERMEANT: a Desired Tap Water a Other  

, 
Initial Conditions Test Conditions 

. 
Final Conditions Hydraulic 

Conductivity 
Ic20 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm3) 
w, 

(%) 
Yd 

(Pc ) . 
n S 

(%) . 

bo  
(Psi) 

u, 
(Psi) 

a 
(cm) Ian

w  t 
(days) (g) 

WDS S 
(%) (%) 

10.08 9.81 762.42 16.9 114.1 0.326 95 30 160 20 0.8 1 1393.3 17.1 96 8.6,x 10-6 

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, desired under vacuum for a minimum of 24 hours, and then saturated with desired tap 
water from the bottom up while still under vacuum. (2) Final vi, from horizontal permeability test specimen. WDS calculated from measured wet weight arid final w,. 
• 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 shall be held in confidence 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 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: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; ws  = Moisture content (ASTM D 2216); yd  = Dry density; S = Saturation; pc  = Isotropic effective 
confining stress; u„ = Back-pressure; lag  = Average hydraulic gradient; Q = Flow volume; t = Test duration; km  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and es  = Specific i raVity. 

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

CLIENT: Younoouist Brothers. Inc. 

PROJECT: Golden Gates in(ec|tfon Weil 

RLE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 
DATE REPORTED: 08/19/08 

SET UP: 07/17/08 

INCOMING LABORATORY SAMPLE NO.: Core 3.2000.S>2d01.7' 

UBORATORY iDEIMTIFICATION NO.:081133V2001 

SAMPLE DESCRiPTiON: Ltaht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
a B • Falling Head; Constant Tailwater 
• C - Failing Head; Rising Tailwater 
• F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR: 91 (stable) % • Beginning of Test; 
a End of Test 

Aa-(DSi): 12:19:27:36 

SPECIMEN DATA: 
As-Received Diameter (inch): 4 
As-Received Length (lnch):10.0/6.0* 
TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: a Yes 
Length Trimmed: a Yes 
a Vertical • Horizontal 

a No 
• No 

SPECIFIC GRAVITY. G,: 2.71 • Assumed 
B Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water • Other , 

Inittol Conditions Test Conditions Final Conditions Hydraulte 
Conductivity 

(cm^ec) 
H 

(cm) 
D 

(cm) 
V 

(om )̂ 
Wc 
(%) 

Yd 
(poO 

n 

cog 

b. 
(psi) (psD u Q 

(cm^ 
t 

(days) 
WDS 
(g) 

Wc 
(%) 

cog 

Hydraulte 
Conductivity 

(cm^ec) 

10.08 9.81 762.42 16.9 114.1 0.326 95 30 160 20 0.8 1 1393.3 17.1 96 6.6 X10^ 

COMMENTS: (1) Core sample selected for pemieability testing was cut to tongtti. air-dried, deaired under vacuum for a minimum of 24 houre, and ttien saturated witti deaired tep 
water from ttie bottom up while still under vacuun. (2) Final w, from horizontal pemieability test specimen. WDS catouiated from measured wet weight and final We. 
• First lengtti Is totel sample lengtti. Second lengtti Is useable lengtti at full core diameter, 

The test date and all associated project Infonnatton presented hereon shall be heto in confidence and disctosed to ottier parties only witti ttie auttiorization of ttie Client or Ardaman 
& Associates, Inc. Phystoal and electronto records of each project are kept fOr a mtoimum of 7 years. Test samptes are kept In storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, unless a tonger storage period Is requested in writing and accepted by Ardaman & Associatss, Inc. 

Where: H s Specimen height; D = Specimen diameten V=VoliDne; WDS = Dry mass; w, ° Moisture content (ASTM D 2216); = Dry density; S » Saturation; b̂  = Isotropte effective  
confining stress; = Back-pressure; l|^ = Average hydraulto gradient; Q ~ Ftow volume; t = Test duratton; kgo = Saturated hydraulto conductivity at 20''C; n = Totel porostty;  
and g Specific pravitv. —mi z = : x = = : — — 

Checked Bv: Date: DB/|<f/Qg< 



a Vertical a Horizontal TEST SPECIMEN ORIENTATION: 
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: Younaguist Brothers. Inc. 

PROJECT: Golden Gates Infection Well 

FILE NO.: 08-113 

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

INCOMING LABORATORY SAMPLE NO.: Core 3.2000.5-2001.7' 

LABORATORY IDENTIFICATION NO.: 081133H2001 

SAMPLE DESCRIPTION: Licht Brown Limestone 

DATE REPORTED 08/19/08 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 

B - Failing Head; Constant Tallwater 
C - Falling Head; Rising Talhvater 

a F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR:  92% (stable) % a Beginning of Test; 
0 End of Test 

A; (psi):  21: 31:19 

SPECIMEN DATA: 
As-Received Diameter (inch): 4 Diameter Trimmed: IN Yes a No 
As-Received Length (inch):10.0/6.0* Length Trimmed: a Yes a No 

SPECIFIC GRAVITY, G5: 2.71 0 Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water o Other  

Initial Conditions Test Conditions Final Conditions Hydraulic.  
Conductivity 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm3) 
ry, 

(%) 
Yd 

(pcf) 
n S 

(%) 

eic  
(PSO 

ub 
(P5) " 

km 
 

a 
(cm') 

t 
(days) 

WDS 
(g) 

wg  
00 

S 
(%) 

6.74 5.03 133.88 16.3 115.9 0.315 98 30 160 36 1.0 1 248.22 17.0 100. 8.7 x 10-6 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding 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 shall be held in confidence 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 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: H = Specimen height D = Specimen diameter; V = Volume; WDS = Dry mass; %sic= Moisture content (ASTM D 2216); yd  = Dry density; S = Saturation; b. = Isotropic effective 
confining stress; ub  = Back-pressure; lod  = Average hydraulic gradient; 0 = Flow volume; t = Test duration; kw  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and Q, = Specifiegravity.  

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

CLI ENT: Youngquist Brothers. Inc. 

PROJECT: Golden Gates Inlection Weli 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/23/08 

INCOMING LABORATORY SAMPLE NO.: Core 3.2000.Sr2001.7' 

LABORATORY IDENTIFICATION NO.: 081133H2001 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Falling Head; Constant Tailwater 
• C - Failing Head; Rising Taihwater 
• F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR: 92% (stable) % a Beginning of Test; 
• End of Test 

Affc (DSi): 21:31:39 

SPECIMEN DATA: 
As-Received Diameter (inch):.4 Diameter Trimmed: a Yes oNo 
/to-Received Length (inch):10.0/6.0* Length Trimmed: a Yes a No 

TEST SPECIMEN ORIEI^ATION: • Vertical a Horizontal 

SPECIFIC GRAVITY, G,: 2.71 o Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water • Other. • 

Inttial Conditions Test Conditions Rnal Conditions Hydraulic 
Conductivity 

kjQ 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm*) 

We 
(%) 

Yd 
(pcf) n 

CO
 

s? 

be 
(psi) (psi) 

Q 
(cm'O 

t 
(days) 

WDS 
(9) 

We 
(%) 

cog 

Hydraulic 
Conductivity 

kjQ 
(cm/sec) 

6.74 5.03 133.68 16.3 116.9 0.315 96 30 160 36 1.0 1 248.22 17.0 100 8.7x1fr6 

COMMENTS: (1) Horizontel pemieability test spedriien was cross-cored from ttie conespondbig vertical test specimen. 
* First lengtti is totel sample lengtti. Second lengtti is useable lengtti at full core diameter. 

The test date and all associated project Information presented hereon shall be held in confidence and disctosed to ottier parties only witti ttie auttiorizatton of ttie Client or Aniaman 
& Associates, Inc. Phystoal and elecbonto records of each project are kept for a minimum of 7 yeare. Test samples are kept In storage for at least 10 woridng days after mailing of 
the test report, prior to being discarded, unless a tonger sfaMage period is requested in writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w,=Moisture content (ASTM D 2216); ŷ  = Dry density; S = Saturation; be = Isotiopte effective  
confining stress; = Back-pressure; ig^ = Average hydraulic gradient; Q = Ftow volume; t=Test duration; k^ = Saturated hydraulte conductivity at 20°C; n=Totel porosity;  
and Gj = Specificlravlty. 

Checked By:, 
Form SR-2B: Rev. 0 

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

CUENT: Younocruist Brothers. Inc.  

PROJECT:Golden Gates Infection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/16/08 

DATE REPORTED: 08/19/08 

INCOMING LABORATORY SAMPLE NO.: Core 4,:2136.5-2136.95' 

LABORATORY IDENTIFICATION NO.: 081134V2136 

SAMPLE DESCRIPTION: Uoht Brown Limestone  

ASTM D 5084 TEST METHOD: SPECIMEN DATA: 
a A - Constant Head As-Received Diameter (inch): 4 _ Diameter Trimmed: a Yes a No 
a B - Falling Head; Constant Tailwater 
a C - Falling Head; Rising Tailwater 
o F - Constant Volume; Falling Head - Rising Tallwater 

As-Received Length (inch): 4.6/4.0% Length Trimmed: a Yes a No 

a Vertical a Horizontal TEST SPECIMEN ORIENTATION: 

B-FACTOR: 93 (stable) % a Beginning of Test; SPECIFIC GRAVITY, G5: 2.70 o Assumed 
a Measured (ASTM D 854) a End of Test 

tic, (psi): 30: 36: 43  PERMEANT: a.Dealred Tap Water a Other .  

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

kao 
(rtlisec)  

H 
(cm) 

D 
(cm) 

V 
(cm') 

w. 
(%) 

I'd 
(Pcf) 

n S 
(%) 

he  
(Psi) 

Lib 
(psi) iin 

0 
(cm3) 

t 
(days) 

_ 

(g) 
WDS  

(50 (Ye) 

9.79 9.15 844.48 15.0 118.8 0.295 97 30 180 45 3.5 1 1227.4 15.0 97 1.4 x 10-6 

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, desired under vacuum for a minimum of 24 hours, and then saturated with desired 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 wd. 
' First length is total sample length. Second length Is useable length at full core difuneter. 

The test data and all associated project information presented hereon shall be held in confidence 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 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: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w, = Moisture content (ASTM D 2216); yd  = Dry density S = Saturation; tr, = Isotropic effective 
confining stress; up = Back-pressure; l = Average hydraulic gradient; Q = Flow volume; t = Test duration; k2  = Saturated hydraulic conductivity at 20°C; n = Total porosity;,  
and G‘= Specific gravity. _  
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CUENT: Younoouist Brothers, inc. 

PROJECT:Golden Gates Iniection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/16/08 

INCOMING LABORATORY SAMPLE NO.: Core 4> 2136.&-2136.95' 

LABORATORY IDENTIFICATION NO.: 081134V2136 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Ffiliing Head; Constant Tailwater 
• C • Falling Head; Rising Tailwater 
• F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR: 93 (stable) % a Beginning of Test; 
a End of Test 

Ac. (DSi): 30:36:43 

SPECIMEN DATA: 
As-Received Diameter (Inch): 4 
As-Received Length (Inch): 4.5/4.0* 

TEST SPECIMEN ORIEi^ATION: 

Diameter Trimmed: aYes a No 
Length Trimmed: a Yes a No 

a Verttceii • Horizontal 

SPECIFIC GRAVITY, a : 2.70 • Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water a Other 

Initial Conditions Test Conditions Final Conditions Hydraulic : 
Conductivity 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm») 
We 
(%) 

Yd 
(pel) n 

cog 

be 
(psi) (psi) 

Q 
(cm») 

t 
(days) 

WDS 
(g) 

Wc 
(%) 

cog 

Hydraulic : 
Conductivity 

(cm/sec) 

9.79 g.is 644.46 15.0 118,8 0.295 87 30 160 45 3.5 1 1227.4 1S.0 97 1.4x1^6 

COMMENTS: (1) Core sample selected for pemneabllity testing was cut to lengtti, air-dried, deaired under vacuum for a minimum of 24 houre. and ttien satorated witti deaired tap 
water from ttie bottom up white still under vacuum. (2) Rnal Wc from horizontal permeability test specimen. WDS cateulated ftom measured wet weight and final w,. 

Rrst lengtti Is total sample lengtti. Second lengtifi Is useabte lengtti at full core diameter. 

The test date and ail associated project Information presented hereon shall be hekl In confidence and disclosed to ottier parties only wtth ttie auttiorization of ttie Client or Ardaman 
& Associates. Inc. Physteal and electronte records of each project are kept for a minimum of 7 yeara. Test samples are kept In storage for at toast 10 woridng days after mailing of 
the test report, prior to being discarded, unless a tonger storage pericxl Is requested in yvriting and accepted by Anjaman & Assodates, Inc. 

Where: H = Specimen height; D » Specimen diameter; V s Volume; WDS s Diy mass; w. = Moisture content (ASTM D 2216); = Dry ctenstty; S = Saturation; be=Isotiopte effective 
confining stress; Uj, c Back-pressure; ! „ , = Average hydraulto gradient; Q = Ftow volume; t=Test duration; kgo = Saturated hydraulto conductivity at 20°C: n=Totel porosity; 
and G. = Specific gravtty. , 
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CUENT: Youngouist Brothers. Inc. 

PROJECT:  Golden Gates Infection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 SET UP:  07/22/0fi 

DATE REPORTED:.  08/19/08 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
a B - Falling Head; Constant Tallwater 
a C - Falling Head; Rising Tallwater 
0 F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR:  89 (stable) % a Beginning of Test; 
0 End of Test 

Ace  (psi): 11; 17  

INCOMING LABORATORY SAMPLE NO.: Core 4.2136.5.2136,95'  

LABORATORY IDENTIFICATION NO.: 081134H2136 

SAMPLE DESCRIPTION: Uaht Brown Umestone 

SPECIMEN DATA: 
As-Received Diameter (Inch): 4 Diameter Trimmed: a Yes a No 
As-Received Length (inch): 4.5/4.0' Length Trimmed: a Yes a No 

TEST SPECIMEN ORIENTATION: a Vertical a Horizontal 

SPECIFIC GRAVITY, G,:  2.70 a Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Desired Tap Water a Other  

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

H 
(cm) 

D 
(cm) 

V 
(an3) 

w, 
(%) 

Yd 

(Pcf) 
n - S 

(%) 
be  

(Psi) 
uo 

(Psi) ilmi 
Q 

(cm3) 
t 

(days) 
WDS 

- (g) 
we  

(%) 
S 

(%) 
kw 

(cm/sec) 

6.47 5.03 128.58 15.0 119.9 0.288 100 30 160 38 1.4 1 247.11 15.0 100 2.0 x 104 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding 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 shall be held in confidence 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 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: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w, = Moisture content (ASTM D 2216); Yd  = Dry density; S = Saturation; 0, = Isotropic effective 
confining stress; ut, = Back-pressure; l,„4, = Average hydraulic gradient; O = Flow volume; t = Test duration; kdd  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and G. = Specific gravity. 

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

CUENT: YounoQuist Brothers. Inc. 

PROJECT: Golden Gates Iniection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/22/08 

INCOMING LABORATORY SAMPLE NO.: Core 4. 2136.5-2136.95' 

LABORATORY IDENTIFICATION NO.: 081134H2136 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A • Constant Head 
• B - Falling Head; Constemt Tailwater 
• C - Feilling Head; Rising Tailwater 
a F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR: 89 (stable) % a Beginning of Test; 
• End of Test 

Aa.(Dsi):11:17 

SPECIMEN DATA: 
/̂ s-Received Diameter (Inch): 4 
/^Recehred Length (inch): 4.5/4.0* 
TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: aYes 
Length Trimmed: a Yes 
• Vertical a Horizontel 

• No 
• No 

SPECIFIC GRAVITY, G,: 2.70 

PERMEANT: a Deaired Tap Water • Other 

• Assumed 
a Measured (ASTM D 854) 

Initial Conditions Test Conditions Final Conditions IHydrauito 
Conductivity 

KM 
(cm/sec) 

H 
(cm) 

D 
(cm) 

V 
(cm^ 

Wc 
(%) 

Yd 
(pcf) n 

CO 
g 

&e 
(psi) (psO 

Q 
(cm^ 

t 
(days) 

\NDS 
' (9) 

Wc 
(%) 

cog 

IHydrauito 
Conductivity 

KM 
(cm/sec) 

6.47 5.03 128.58 15.0 119.9 0.288 100 30 160 38 1.4 1 247.11 15.0 100 ^ 0 x 1 0 4 

COMMENTS: (1) Horizontal pemieability test specimen was cross-cored from tiie corresponding vertical test specimen. 
* Flrat length is totel sampto lengtti. Second lengtti is useable lengtti at full core diameter. 

The test date and all associated project Infonnation presented hereon shall be held In confidence and disclosed to ottier parties only inritti ttie auttiorization of ttte Client or Ardaman 
& Associates, Inc. Physteal and electronte records of each project are kept for a minimum of 7 yeare. Test samples are kept In storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, unless a longer storage period is requested In writing and accepted by Ardaman & Associates, Inc. 

Where: H « Specimen height: D = Specimen diameter; V = Volume; WDS = Dry mass; Wg=Moisture content (ASTM D 2216); y^=Dry denstty; S=Saturation; be = Isotropte effective 
confining sti-ess; Ut = Back-pressure; I,,, = Average hydraulto gradient; 0 = Row voliane; t=Test duration: - Saturated hydraulte conductivity at 20''C; n=Total porosity; 

^___^__^idG^_^_ 

Checked 
Fonn SR-2B; 

By: % 
3:Revro 

Date: 0& 
CADacuineiUsafidSetlinos .̂wlldniaMOociinwflls\Pn|acis\a8\̂  lasls.wpd 



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

CLIENT: Younoquist Brothers. Inc. 

PROJECT: Golden Gates Infection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/16/08 

PATE REPORTED: 08/19/08 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
0 B - Falling Head; Constant Tel!water 

C - Falling Head; Rising Tailwater 
0 F - Constant Volume; Falling Head - Rising Tailwater 

B-FACTOR:  97 % o Beginning of Test; 
a End of Test 

Au, (psi): 29  

INCOMING LABORATORY SAMPLE NO.: Core 4, 2140.65-2141.3' 

LABORATORY IDENTIFICATION NO.: 081134V2141 

SAMPLE DESCRIPTION: Light Brown Limestone 

SPECIMEN DATA: 
As-Received Diameter (inch): 4 Diameter Trimmed: 0 Yes a No 
As-Received Length (inch): 8.0/6.0* Length Trimmed: a Yes a No 

TEST SPECIMEN ORIENTATION: a Vertical 0 Horizontal 

SPECIFIC GRAVITY, G5:  2.71 a Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water 0 Other  

initial Conditions 
_ 

Test Conditions Final Conditions 
- 

Hydraulic 
Conductivity 

H D V w, Yd S  be  lib Q t WDS wb  S kw 
((c) (cm) (cm') (%) (PO 

n 
(%) (Psi) (Psi) Ls (cm3) (days) (g) (%) (%) ( sec)  

10.03 9.94 778.33 13.6 123.2 0.271 99 30 160 31 1.0 1 1538.9 13.6 99 1.7 x 104 

COMMENTS: (1) Core sample selected for permeability testing was cut to length, air-dried, deaired under vacuum for a minimum of 24 hours, arid then saturated with 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 length. Second length Is useable length at full core diameter. 

The test data and all associated project information presented hereon shall be held In confidence 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 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: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w, = Moisture content (ASTM D 2216); Yd  = Dry density; S = Saturation; b, = Isotropic effective 
confining stress; •ub  = Back-pressure; len  = Average hydraulic gradient 0 = Flow volume; t = Test duration; kr  = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and G,.= Specific orayky. 

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

CLIENT: Youngguist Brothers. Inc. 

PROJECT: Golden Gates Iniection Well 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/16/08 

INCOMING LABORATORY SAMPLE NO.: Core 4.2140.65-2141.3' 

LABORATORY IDENTIFICATION NO.: 081134V2141 ^ 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
• B - Failing Head; Constant Tailwater 
• C - Failing Head; Rising Tailwater 
• F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR: 97 • Beginning of Test; 
a End of Test 

AOc (psi): 29 

SPECIMEN DATA: 
As-Received Diameter (inch): 4 
>\s-Received Length (inch): 8.0/6.0* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: a Yes 
Length Trimmed: a Yes 

a Vertical • Horizontal 

a No 
• No 

SPECIFIC GRAVITY. G,: 2.71 • Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water aOUier 

Inttial Condttions Test Condtttons Rnal Condttions Hydraulto 
Conductivtty 

(cm/sec) 
H 

(cm) 
D 

(cm) 
V 

(cm») 
We 

(%) 
Yd 

(pcf) 
S 

(%) 
be 

(psi) (pal) 
Q 

(cm*) 
t 

(cteys) 
WDS 

(g) 
We 
(%) 

S 
(%) 

10.03 9.94 778.33 13.6 123.2 0.271 30 160 31 1.0 1 1536.9 13.6 1.7x10« 

COMMENTS: (1) Core sample selected for permeatiility testing was cut to lengtti, air-dried, deaired under vacuum tor a minimum of 24 houra, and ttien saturated wtth deaired tep 
water from ttie bottom up white still under vacuum. (2) Final We from horizontal permeabiUty test specimen. WDS calculated from measured wet weight and final We-
' Rrat length is totel sample lengtti. Second tengtii Is useable lengtti at full core dteuneter. 

The test date and all assocteted project infonnation presented hereon shall be held In confidence and disclosed to ottier parties only wtth ttie auttiorization of ttie Client or Ardaman 
& Associates, Inc. Physical and electronto records of each project are kept for a minimum of 7 yeara. Test samples are kept in storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, unless a tonger storage period Is requested In writing and accepted by Ardaman & Associates, Inc. 

Where: H B Specimen height; D=Specimen diameter; V=Volume; WDS = Dry mass; We = Moteture content (ASTM D 2216); = Dry density; S » Saturation; be = isota-opte effective 
confining stress; = Back-pressure; 1,^ = Average hydraulte gradient; Q = Row volume; t=Test duration; 1^ = Saturated hydraulte conductivtty at 20*0; n = Totel porosity; 
and G. = Speciflc gravtty. 

Checked Bv: Ol / I Date:_^^4ia^ 



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

CLIENT: Yount:II:mist Brothers. Inc. 

PROJECT: Golden Gates infection Well 

FILE NO.: 08-113  

DATE SAMPLE RECEIVED: 06/10/08 SET UP: 07/21/08 

DATE REPORTED: 08/19/08 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 

B - Falling Head; Constant Tailwater 
o C - Falling Head; Rising Tallwater 
o F - Constant Volume; Falling Head - Rising Tallwater 

B-FACTOR: 93 (stable) % a Beginning of Test; 
a End of Test 

A; (psi): 12; 19  

INCOMING LABORATORY SAMPLE NO.: Core 4.2140.65-2141.3' 

LABORATORY IDENTIFICATION NO.: 081134H2141 

SAMPLE DESCRIPTION: Light Brown Limestone 

SPECIMEN DATA: 
As-Received Diameter (inch): 4 Diameter Trimmed: a Yes a No 
As-Received Length (inch): 8.016.0° Length Trimmed: a Yes a No 

TEST SPECIMEN ORIENTATION: a Vertical a Horizontal 

SPECIFIC GRAVITY, G8:  2.71 0 Assumed 
a Measured (ASTM D 854) 

PERMEANT: a Deaired Tap Water a Other  

Initial Conditions Test Conditions Final Conditions Hydraulic 
Conductivity 

H 
(cm) 

D 
(cm) 

V 
(CMS) 

w, 
(%) 

Yd 

(Po) 
S 

(%) 
k 

(psi) 
u,, 

(psi) 4" 
0 

(cm3) 
t 

(days) 
WDS 

(g) 
w, 

(%) 
S 

(%) 
1(20 

(cmisec)  

6.99 5.03 138.84 13.7 123.4 0.270 100 30 160 26 0.8 1 274.53 13.7 100 1.3 x 10-6 

COMMENTS: (1) Horizontal permeability test specimen was cross-cored from the corresponding 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 shall be held In confidence and disclosed to other parties only with the authcirization 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 of 
the test report, prior to being,  discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameter; V = Volume; WDS = Dry mass; w,, = Moisture content (ASTM D 2216); yd  = Dry density; S = Saturation; be  = Isotropic effective 
confining stress; ub  = Back-pressure; i„,,, = Average hydraulic gradient Q = Flow volume; t = Test duration; ir.20 = Saturated hydraulic conductivity at 20°C; n = Total porosity; 
and Gi = Specific gravity. 

    

Checked By: 

   

   

Form SR-2B: Rev. 0 
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY 
ROCK CORE HYDRAULIC CONDUCTIVITY TEST REPORT 

CLIENT: YounQouist Brottiers. inc. 

PROJECT: Golden Gates infection Weil 

FILE NO.: 08-113 

DATE SAMPLE RECEIVED: 06/10/08 

DATE REPORTED: 08/19/08 

SET UP: 07/21/08 

INCOMING LABORATORY SAMPLE NO.: Core 4. 2140.65-2141.3' 

LABORATORY IDENTIFICATION NO.: 081134H2141 

SAMPLE DESCRIPTION: Uoht Brown Umestone 

ASTM D 5084 TEST METHOD: 
a A - Constant Head 
a B - Failing Head; Constant Tailwater 
• C - Falling Head; Rising Tailwater 
• F - Constant Volume; Failing Head - Rising Tailwater 

B-FACTOR: 93 (stable) % • Beginning of Test; 
a End of Test 

Aae(psi):_ims 

SPECIMEN DATA: 
>\s-Received Diameter (inch): 4 
/^-Received Length (inch): 8.0/6.0* 

TEST SPECIMEN ORIENTATION: 

Diameter Trimmed: aYes 
Lengtii Trimmed: a Yes 

• Vertical a Horizontal 

• No 
• No 

SPECIFIC GRAVITY, G.: 2.71 

PERME/U^IT: a Deaired Tap Water • Other 

• Assumed 
a Measured (ASTM D 854) 

Intttel Condlttons 

H 
(cm) 

D 
(cm) 

V 
{an*) 

Wc 
(%) 

Yd 
(pcf) 

S 
(%) 

Test Condttions 

be 
(psi) (psi) 

Q 
(cm') 

t 
(days) 

Final Conditions 

WDS 
(g) 

Wc 
(%) 

S 
(%) 

Hydraulic 
Conductivtty 

{cm/eoc) 

6:99 5.03 138.64 13.7 123.4 0.270 100 30 160 26 0.8 274.53 13.7 100 1.3x10« 

COMMENTS: (1) Horizontel penneabiltty test specimen was cross-cored fiom ttie corresponding vertteai test specimen. 
* Firet lengtii is totel sample lengtti. Second lengtti Is useabia lengtti at fullcore diameter. 

The test date and all associated project infomiation presented hereon shall be held in confidence and disctosed to ottier parties only wtth ttie aititticfrization of the Client or Ardaman 
& Associates, Inc. Physical and electronte records of each project are kept for a minimum of 7 yeare. Test samples are kept In storage for at least 10 woridng days after mailing of 
ttie test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc. 

Where: H = Specimen height; D = Specimen diameten V=Volume; WDS = Dry mass; w.=Moisture content (ASTM D 2216); ŷ  = Dry denstty; S=Saturation; b, = Isotropte effective 
confining stress; Up = Back-pressure; i,^ =• Average hydraulte gradtent 0 = Row volume; t=Test duration; kjo=Saturated hydraulte conductivity at 20*0; n = Total porostty; 
and Gi = Spectfic^ravity; . '.. : 

Checked By: 
Fonn SR-2B: Rev. 0 

Date: 
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Ardaman & Associates, Inc. 

117141 
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 Fel 

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. 

Core Depth 

1 1650.2-1650.5 

2 1825.7-1826A 1 
3 2000.7-2001.5 

4 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 . ng , P. 
Laboratory Director 
Florida License No. 31987 

TSI/ed 

C:Tocurnents and Settingajan.wklmarADocurnents\Projects‘08‘08-1131report02-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 Charlotte, Port St. Lucie, Sarasota, Tallahassee, Tampa, West Palm Beach 

Ar(jaman & Associates, Inc. 
Geotechnical, Environmental and 
Materials Consultants 

Youngquist Brothers. Inc. 
15465 Pine Ridge Road 
Ft Myers. FL 33908 

September 18,2008 
File Number 08-113 

Attention: 

Subject: 

Dear Fei: 

WuFei 

Rock Core Testing, Golden Gates Injection Well 

As requested. Archie's fomiation 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. 

Core Depth 

1 1 1650.2-1650.5 

1 ^ 1825.7-1826.4 

1 ^ 2000.7-2001.5 

1 4 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 mal<es 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 fonward additional test results as the tests are completed. 

Very truly yours, 
VN& ASSOCIATES, INC. 

Thomas s. ingr 
Laboratory Director 
Rorida License No. 31987 

TSI/ed 
CADocuments and Settng«y)an.wadman\OocuiTients\Pro|ects\08V08-113\repoii02H)er.wpd 

8008 S.Orange Avenue 32809. Post Oflica Box 593003, Orlando, Rorida 32859-3003 Phone (407) 855-3860 FAX (407) 859^121 
Louisiana: Alexandria, Baton Rouge, Monroe, New Orleans, Shreveport 

Florida: Bartow, Cocoa, Fort Myers, Miami. Orlando, Port Charlotte, Port St. Lucie, Sarasota, Tallahassee, Tampa, West Palm Beach 
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Summary 

Ardaman and Associates, Inc. delivered four whole core samples of carbonate for 

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 and 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 

response 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 resistivity of these samples was 

quite low. Low resistivity generally indicates good pore space connectivity and high 

permeability. 
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Summary 
Ardaman and Associates, Inc. delivered four whole core samples of carbonate for 

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 and 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 
ofO.lHztolOO kHz. 

Temperature corrections were applied to the brine conductivity. The frequency 
response 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 resistivity of these samples was 
quite low. Low resistivity generally indicates good pore space connectivity and high 
permeability. 
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Arrî wmn and Associates. Inc ^ September 10.2008 

Resistivity of Golden Gate Carbonates 

SUMMARY 

INTRODUCTION 

PROCEDURES AND TECHNIQUES 1 
Sample Description 1 
Sample Preparation 1 
Petrophysical Data 1 
Resistivity Tests 2 
Formation Factor and Cementation CoeCBcient 2 

DISCUSSION .. 3 

Resistivity Data 3 

CONCLUSIONS 4 

REFERENCES 5 

SECTION H: DATA 6 

Sew England Research, Inc. 



Ardaman and As.sociates. Inc: eptembei.  10; 2008 ,.. 

Resistivity of Golden Gate Carbonates 

A' 

• .4 

Introduction 
Ardarnan and AssoCiates, Inc. delivered four whole core samples of carbOnate for 

Measurement of resistivity. The sainiiles Viere,Cored from the Golden Gate sites. Four of ' 

the samples were cored from the Golden Gate site in a depth range of 1650.2 ft. ,to 2141.3 

• ft. 

ProCedure5  and Techniques 
Sample Description . 

The samples are fine grained "chalky" carbonates and fairly homogeneous. 

SaMple Preparation , 
Four _cylindrical simples were - sub-cored• from, the whole core supplied by 

The diameter of:the sub: coied plugs' was 1  38 mm. The length of the plug • -• • • 
samples varied from 45 mm to 54 mm. The ends .Of the plugs were ground smooth and 

parallel to within 0.001 inches. 

The sample plugs were dried in an oven at 80 degrees centigrade for 48 hours. 

Simple dimensions and mass , were, measured and the dry bulk density,...svai computed. 
. • - , ' - 

The samples were- vacuum, saturated for 24 hours in brine containing 35 grams of NaC1 
,-, • 

per liter of- distilled water. - The grain "denSity of the, samples was determined using an 
_ . • • . 

• Archimedes technique. The porosity was 'determined from the dry bulk density and 

average grain density using the formula 41-(pdry'.6,41,./pgrod:. 
- - 

'PetroptiTsical Data . 
• The average grain density of the samples ranged from 232 to 2.73 ,g/c..c and was 

within 1 per cent of the grain density of calcite, 231 g/cc, the major component of 

carbonate rocks.  

Sample porosity was, generally high, ranging from 28.8% ;to 37.8%. All sample 

Mass and volumetric data is reported in Table 1. 

New England Research, Inc. 

^rrinniflh and Associates. Inc. v < ' ' .• V 'September 10:2008v 

j^sistmty: ((̂  Carbonaites 

Introduction \ 
Ardaman and Associates, Inc. delivered four whole core samples of cartionate for 

measurement of resistivity. Tlie ssoriples w^ from the Goldbn Gate sites. Four of ' 
the samples were cored frbm the Golideh Gat sitie in a depth range of 1650.2 ft..,to 2141.3; 
ft- \. ^ • '•- , • • ' " ;• ' -

Prbceduî s and\Teĉ  
Sample Descriptioh = 

The samples are Hne grained "chalky" carbonates and fair̂  
Sample Preparation 

Four cylindrical samples >yerc sub-cored from the yvhole core supplied b̂y 
Ard^an; The diameter of'̂ the sut̂ fcbied plugs' was 38 n ^ length of the plug 
samples varied from 45 mm to 54 mm. The ends bf the plugs were ground smooth and 
parallel to within 0:001 inches. 

The sample plugs were dried in an oven at 80 degrees centigrade for 48 hours. 
Sample dimensions and mass were measiired and die dry bulk density was computed.^ 
The samples were vacutim saturated for 24 hours in brine containing 35 grams o^ 
per liter of distilled water; - TTie gra^ uising m 
%chimeMeis techriiqile. The porosity was determinied from the dry bulk density and 
ayeiragQ ^am density us.inĝ f̂fî  . 
Petrophysicai Data 

Thie average grain density of the samples ranged from 2.72 to 2.73 g/cc and was 
within 1 per cent of the grain density of calcite, 2.71 g/cc, the major component .of 
carbonate rocks. ^ . , 

Sample porosity was, generally h i ^ , ranging from 28;8%^̂  All sample 
mass and volunietric data is reported in Table 1. 

New England Research, Inc. 
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R6istivity Tests 
Four electrode complex electrical impedance measurements were on 

the samples in the AutoLab '1000 system. The saturated' sample was jacketed in a -viton 
• • 

sleeve and mounted in the foUr-electiode core holder. Figure-1 diagrams the coreholder 

used in the four-electrode measurement:. :The core holder is inserted -in' the .pressure -
vessel of the AutoLab 1000. 

Ore Fear,*  

V- 4-- Electrically isolated 
pore pressure outlet 

ilver electrodes 

Figure 1. Four-electrode resistivity coieholder • 
A function generator 'is used to apply a sinusoidal current across the sample and a 
reference .resistor.;  The curieut varied- in _ frequency from 0.1 Hz tp,100,000,. Hz. The 
amplitude and phase of the voltage drop across the sample is compared to the amplitude 
and phase of the voltage drop across the reference resistor, and,  the values are, used to 
compute the complex impedance at a given frequency. 

The' samples,  were confined at a'pressure consistent with their depth, assuming an 
overburden gradient of approximately 1.0 psi/ft and a normal hydrostatic fluid pressure 
gradient of approximately 0A6 psi/ft. As an example, sample Goiden Gate Core 1 had an 

• 

-ThertntiCoupli 

"^P-... 

Ardaman and-Assbdaties. Inc SeotembCT 10.2008 

'.R^istiyityTests ' , -../̂  v- . 
Four electrode compliex electricial impedance measurements wereiTCrformesd on: 

the samples in the AutoLab 1000 system' The? saturated sample was jacketed in a vitbn 
sleeve and mounted in the four-electrode cpre holder. Figure 1 diagr̂ uns the cofehplder 
used in the fdur-electirpde m ŝiifemesnt.. .TOe cote holder is imeifed in thie pressure, 
vessel of the AutoLab lOOO, \-. -

poiie pressure inlet 
Thetmbcouple 

Electrically isolated 
poie pressiue outlet 

ilver electrodes 

Figure 1. Four-electrode resistivity corehblder 
A function generator is used to apply a sinusbidjal current across the samplie and a 
refĵ yehce resistor, llie current yariediin. frequency from 0.1 Hz to/10P,0<K) Hz.̂  The 
ainplitude and phase of the voltage drop across the sample is cornpared to the amplitude 
and phase of the voltage drop across the refereiice resistor, and̂ the values are .used to 
compute the complex impedance at a given freq^ 

The samples were confined at a pressure consistent with their depth, assiuning an 
overburden gradient of approximately 1.0 psi/ft and a normal hydrostatic fluid pressure 
gradient of approximately 0.46 psi/ft. As an examiple, sample Golden Gate Core 1 had an 

NewEngland Research,Ihc. 
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applied confming 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 = 

F is the formation factor, that is, the ratio of the conductivity of the saturating fluid to the 

conductivity of the rock-fluid system. a is the tortuosity parameter, 4) is the porosity and 

m is the cementation factor. If we assume that the a 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 

3 
New England Research, Inc. 
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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 = a*<j)'". 

F is the formation factor, that is, the ratio of the conductivity of the saturating fluid to the 

conductivity of the rock-fluid system, a is the tortuosity parameter, <j) is the porosity and 

m is the cementation factor. If we assume that the a parameter is 1 (an assimiption 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 
temperatiure 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. 
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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 range. 

Consequently, no cable corrections were applied. 

The resistivity of these high porosity samples was quite low and the cementation 

coefficients were approximately 2. There was no significant variation of the cementation 

factor with porosity. Low resistivity generally indicates good pore space connectivity 

and high permeability. 

4 
New England Research, Inc. 
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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 range. 
Consequently, no cable corrections were applied. 

The resistivity of these high porosity samples was quite low and the cementation 
coefficients were approximately 2. There 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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Table 1 
. ,,Data Summary 

Golden Gate • 

-̀r • GG Core 1 _ ••:1650.2=1650.5>..•e.  . 35' -, _ z.,; 64.8 -... 1.27 ''./,'. :. -1:27. ••• ' •..1.26 - 8.22 --- • :''-' 8.21 -.."...- 8.19- . •  2.16 - 
: CG Core 2. ,':- •:1825.7:1826:41:. -:".''• ' .35 - -• • -51.9F, :' 1.Sr' , :132 .1 .,, . 132 : .7.9/ - ,:':',-,-,',7'.90 • i-4',;'- 7 : 7s8 i :;,' .-. : '1.98' • 

• GO Core 3. in 2000.7-̀2001.5
, 
 , '735 . ' '.51:6: : :,- -1 -h(r.-• ''' ,. f.,-,..1'.60'.4::•''. - 1.60 - - 8.27 : .. ' 127 '' -815-  . ' - - - • 1:93 ' 

•:' :GC Core 4 . 2140.65;21413 .1 35: 603 . -.:` 2.15 '`/14 -.--•,;',-- - '113 • 
, 

7 ;.x32.95'. - 12:92._ 2 ."'' 12.87 , ..., - 1,.. '' , 1:99 

PreTest , PreTest = ':'Average 
Core Bulk PreTest Dry Bulk PreTest • ' Sat.,Bulk • r_ ArchimecieS 4,  __Grain r, 

Depth Length Diarneter. Volume Diy Mass Density -.Sat.-Mass Density : Miss -,:- Density 'Porosity 

Feet L.: (cm) (cm)-.• (clo3) (g)• - ; (lacii3) ..• - 110 - (Rico?) , (g) : 4.!-&cm3) Vol Fraction • 
. ... . „ 

..:.G(3 Cori 1 ,i - , 1650.2-1650.5 - : 5.40 ' .- -' 3.79'.(,i, • •''' -2-.-•!:"2_,  6 LO6 -, ' ' '10321:-  1.69 : .12.5:94''.-•,': - ,..- ;2:06: - ' . 61895 . -- ',.i 2.72 2;.! .•_ •.;41371;•••,-  • 
-:- Gs:3COM- 2 .  ,.. 1825.•P1826.4, ' ' -:-4.61.---- ' --: ,•3.81. '72., -. "-' •,..••:_33.24 . .--- . 94.•18- I• =•, ' • 137 • • ' • - 112'.07Z - .. ll-. .. r....- ' I .".7. 38A "7-  70 i'- .- ' `.213-  I':- . 7''4;_:'; 0352' .-- . 
• GG Core 3' • • : •-'..:-, 2ocia.7,2001:5:-,-, • .'T-4A8.. , . '. • -1807;1 '-' - -:,.•-!:}50.64 :•.:f.•• ,..,. 91:92. ''' ' 1.82.  .' ' -.7-108.32:•-•.; ..• -- ;I'M - : .. '-•`.'••.:- 57A61 „: -:. ,. .,..•,';-. 2.73- .". • --. .,...i.0.335,. •.. 

GG Core 4 . - . ' It 214a6572141.1 ' ' : '-''' 5:16 1-  ; .- = 3.80:: -.'' _ r•-•;:-;'5154 •'- .j :A15:19.1  • :1.97 ' ' - - . '131.06 '':- • • - •-!.-1.24' : : : -.7136P: : .',.:',.•;.-1,72.-:::. !''''-.; 0.277,', 

Corrected Porrnation- ,;.- Formation Formation 
Core ., Brine- Brine - "Resistivity , Resistivity.- Resistiyi . Resistiyity ' Factor _ Factor _ i Factor 

Depth -• Concentration • Conductiivitrs ; at 100 Hz _ at 1000 Hz at 20 kHi •.• at 100 Hz =at-1000 Hz at 20 kHz 
Feet :.., . . (Oita) ' (inSiciii);: -- m)'-in) . ':(iihmm) . (ohm-r) .,. ' ' - •-; ' : ••. - . 

:cFratM*474 • 
• 

at 20  kHz. 

Table! 
D̂ata iSumiiiary 
ColdeiiGate 

> PleTest ' PreTest 
Core . Bulk PreTest Dry Bulk PreTest ; • Sat Bulk 
Depth . Length Diaineto-' Voliune thy Mass Density Saf̂ Mass Density 
Feet i (cm) (cm)! : (cm^ . (g) ^, rfe^cm^ ... ^ (g) . Jg/ctc?) 

Archimedes 
Mass 

.(e) : 

~ "Avaage 
•• _Grain'; 
Density '̂ Porosity. 

Vol. Fraction 
' . GO Core 1 ,, , 1650.2-1650.5 r 5.40 . • 3.79 * - : C=61.06. 103.23 1.69 125.94- . „ 2.06 • 63.895 , ..2.72 .,: .0.378-

\ GO Core 2 .1825.7^1826.4 , f 4.68- . 3.81 .. ' :r53.24 : . \ 94.18 1.77 112.07. . 2 . 11 • 58.470 ' ?\.-̂ 2.73"'.:-:-?. *V :;0.352 ^ 
GO Core 3 • . :;2000.7-2001.5 V . ' '4.48 . ^ • 3.80 •;• 5;.i>'50.64 \a- . . 91192 1:82 : 108.32 i ; 2.14 .-v 57.061 ; .. 2.73 . 0.335 .! 
GGCore4 ;2140.65r2141.3 5.16 J^- 3.80: . '58.54 ' 115.19.' 1.97 131.06 -' i2.24 ...... 71.361 .• ' 2 . 72A; -• ' 0.277.. 

Corrected 
Core Brine Brine Resistivity 
Depth ' Concentration Cmductivity- - at 100 Hz  
Feet • y(g/liter) (mS/cmj; (ohim-m) . 

Resistivity- Resistivitŷ   
at 1000 Hz at20kHz~- 
(ohnarm), . (ofam-m) 

Fonnation Formation Formation 
Factor Factor . Factor 

at 100 Hz at 1000 Hz at 20 kHz 

Cementation, 
"•Factor, 

; a t ^ kHz , 

• " • • i - GO Corel 1650.2-1650.5 , ..:H>;:35'*:..: . 64.8 1.27 :, 1.27 . 1.26 8.22 8.21 ..r 8.19 2.16 
GGCore2. ?' :1825;7il826.4:: ' .35 . • 51.9S 1.52 1.52. ., • 1;52 •7.92i ?:v,?:7;9o.'.̂ '̂̂  • - 7.88 : . 1.98 
GGCore3 2000.7-2001;5' V-i 35.. 51.6: J : ; 1.60: ^ .1160 ; • 1.60. - 8.27 1 : 8.27 ' 8.25 — — _ .- --=̂  .. 1.93 : • 

• GGCore 4 • 2140.65-2141.3 35 60J 2.15 • . 2.14 : •; -• 2.13 .' 12.95. • 12.92 : ; ' 12.87 .. 1.99 



Resistivity Measurement Report 

Sample and Experiment Information for File Golden_Gate_Corej 

Well: Golden Gate Core 1 Organization: Ardaman 
Depth: 503.0 m 
Formation: Carbonate Rock type: Limestone 
Dry bulk density: 1.69 Porosity: 37.8% 
Sat. bulk density: 2.06 Pore fluids: NaC1 Brine 
Diameter: 37.90 mm Entered Length: 54.00 mm 

Comments: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Thur Aug 28 1:35 EDT 2008 
1220987119 
Thu Aug 28 13:39:35 2008 
Fri Sep 12 14:56:57 2008 
Golden_Gate_Core_l.a2d 

Pressure Information for File Golden_Gate_Core_l 

Event System Conf Pore Diff Temp 
MPa MPa kN °C 

0 zmeter4 11.4 5.2 24.8 

Resistivity for File Golden_Gate_Core_I 

Requested Actual Impedance 
Event Frequency Frequency R X C C corrected F 

Hz Hz (m Om µS/cm /4S/cm 
0 1.00 0.720 1.26 0.00769 6.51e+04 6.48e+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 1.27 -0.00177 6.51e+04 6.48e+04 8.210 
0 1.00e+04 7.20e+03 1.27 -0.00633 6.51e+04 6.48e+04 8.204 
0 2.00e+04 1.39e+04 1.26 -0.00999 6.51e+04 6.48e+04 8.191 

New England Research, Inc. -8- AutoLab Version 5 

Resistivity Measurement Report 

Sample and Experiment Infonnation for File Golden_Gate_Core_l 
Well: Golden Gate Core I Organization: Ardaman 
Depdi: 503.0 m 
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: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Thur Aug 28 1:35 EDT 2008 
1220987119 
ThuAug28 13:39:35 2008 
Fri Sep 12 14:56:57 2008 
Golden Gate Core l.a2d 

Pressure Information for File Golden_Gate_Core_l 
Event System Conf Pore Diff Temp 

MPa MPa kN °C 
0 zmeter4 11.4 5.2 — 24.8 

Resistivity for File Golden_Gate_Core_l 
Requested Actual Impedance 

Event Frequency Frequency R X C ^corrected F 
Hz Hz £2m Clm fiS/cm ftS/cm 

0 l.OO 0.720 1.26 0.00769 6.51e+04 6.48e-K)4 8.171 
0 lO.O 10.0 1.27 0.00254 6.51e+04 6.48e-KM 8.243 
0 100. 72.0 1.27 -0.00203 6.51e-h04 6.48e-KH 8.223 
0 l.00e-H03 1.00e-h03 1.27 -0.00177 6.51e-f04 6.48e-K04 8.210 
0 l.OOe-iW 7.20e-K03 1.27 -0.00633 6.51e-H04 6.48e-K)4 8.204 
0 2.QQe-t04 1.39e-f04 1.26 -0.00999 6.51e-»04 6.48e+04 8.191 

New England Research, Inc. -8- AutoLab Version 5 



Resistivity Measurement Report 

Sample and Experiment Information for File Golden_Gate_Core 2 
Well: Golden Gate Core 2 Organization: Ardaman 
Depth: 556.5 m 
Formation: Carbonate Rock type: Limestone 
Dry bulk density: 1.77 Porosity: 35.2% 
Sat. bulls density: 2.11 Pore fluids: NaC1 Brine 
Diameter: 38.10 mm Entered Length: 46.80 mm 

Comments: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Wed Aug 27 11:15EDT 2008 
1220471265 
Wed Aug 27 11:16:15 2008 
Thu Sep 11 16:31:52 2008 
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 Ccorrected F 
Hz Hz Om am pS/cm µS/cm 

0 1.00 0.720 1.52 -0.00823 5.29e+04 5.19e+04 7.904 
0 10.0 10.0 1.53 0.00183 5.29e+04 5.19e+04 7.920 
0 100. 72.0 1.52 -0.00107 5.29e+04 5.19e+04 7.915 
0 1.00e+03 1.00e+03 1.52 -0.00198 5.29e+04 5.19e+04 7.904 
0 1.00e+04 7.20e+03 1.52 -0.00624 5.29e+04 5.19e+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. AutoLab Version 5 

Resistivity Measurement Report 

Sample and Experiment Information for File Golden_Gate_Core_2 
Well: Golden Gate Core 2 Organization: Ardaman 
Depth: 556.5 m 
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: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Wed Aug 27 11:15EDT 2008 
1220471265 
Wed Aug 27 11:16:15 2008 
ThuSepU 16:31:52 2008 
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 GoIden_Gate_Core_2 
Requested Actual Impedance 

Event Frequency Frequency R X C ^corrected F 
Hz Hz Qm Qm //S/cm fiS/cm 

0 1.00 0.720 1.52 -0.00823 5.29e-f04 5.l9e-f04 7.904 
0 lO.O 10.0 1.53 0.00183 5.29e-h04 5.l9e-i04 7.920 
0 100. 72.0 1.52 -0.00107 5.29e-H04 5.19e-KM 7.915 
0 l.OOe+03 1.00e-»O3 1.52 -0.00198 5.29e-K)4 5.l9e-f04 7.904 
0 l.OOe-KH 7.20e4O3 1.52 -0.00624 5.29e-¥04 5.19e-f04 7.894 
0 2.00e-i-04 1.39e-i04 1.52 -0.0100 5.29e+04 5.19e-K)4 7.884 

New England Research, Inc. 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 
Formation: Carbonate Rock type: Limestone 
Dry bulk density: 1.82 Porosity: 33.5% 
Sat. bulk density: 2.14 Pore fluids: NaC1 Brine 
Diameter: 38.00 mm Entered Length: 44.80 mm 

Comments: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Wed Aug 27 2:00 EDT 2008 
Golden Gate Core 3 
Wed Aug 27 14:02:55 2008 
Thu Sep 11 16:07:06 2008 
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 C corrected F 
Hz Hz Om Orn pS/cm pS/cm 

0 1.00 0.720 1.64 -0.0278 5.28e+04 5.16e+04 8.452 
0 10.0 10.0 1.61 -0.00643 5.28e+04 5.16e+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 5.16e+04 8.256 
0 2.00e+04 1.39e+04 1.60 -0.00911 5.28e+04 5.16e+04 8.246 

New England Research, Inc. -TO- 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 
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: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Wed Aug 27 2:00 EDT 2008 
Golden Gate Core 3 
Wed Aug 27 14:02:55 2008 
ThuSep 11 16:07:06 2008 
Golden Gate Core_3.a2d 

Pressure Information for File Goiden_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 ^corrected F 
Hz Hz Qm Qm //S/cm ^S/cm 

0 1.00 0.720 1.64 -0.0278 5.28e+04 5.16e-K04 8.452 
0 10.0 lO.O 1.61 -0.00643 5.28e-f04 5.16e-K)4 8.292 
0 100. 72.0 1.60 -0.00224 5.28e-K)4 5.l6e+04 8.271 
0 l.OOe-1̂ 3 1.00e-̂ 03 1.60 -0.00192 5.28e-f04 5.l6e-M34 8.266 
0 - l.OOe+04 7.20e-fO3 1.60 -0.00576 5.28e-H04 5.16e-»W 8.256 
0 2.00e-H04 1.39e-KM 1.60 -0.00911 5.2SC+04 5.l6e-K04 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: 652.7 m 
Formation: Carbonate Rock type: Linmestone 
Dry bulk density: 1.97 Porosity: 27.7% 
Sat. bulk density: 2.24 Pore fluids: NaCI Brine 
Diameter: 38.00 mm Entered Length: 51.60 mm 

Comments: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Thur Aug 28 2:30 EDT 2008 
1220984765 
Thu Aug 28 14:29:35 2008 
Thu Sep 11 16:09:49 2008 
Golden_Gate_Core 4.a2d 

Pressure Information for File Golden_GateCore_4 
Event System Conf Pore Diff Temp 

M.-Pa 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 C C corrected F 

Hz Hz Om Om µS/cm /2S/cm 

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 6.15e+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 

Resistivity Measurement Report 

Sample and Experinient Infonnation for File Golden_Gate_Core_4 
Well: Golden Gate Core 4 Organization: Ardaman 
Depth: 652.7 m 
Formation: Carbonate Rock type: Linmestone 
Dry bulk density: 1.97 Porosity: 27.7% 
Sat. bulk density: 2.24 Pore fluids: NaCl Brine 
Diameter: 38.00 mm Entered Length: 51.60 mm 

Comments: 
Expt name: 
Expt date: 
Print date: 
A2D File: 

User: ner on elk at Thur Aug 28 2:30 EDT 2008 
1220984765 
Thu Aug 28 14:29:35 2008 
ThuSep 11 16:09:49 2008 
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 FUe Golden_Gate_Core_4 
Requested Actual Impedance 

Event Frequency Frequency R X C ^corrected F 
Hz Hz rim Qm //S/cm //S/cm 

0 1.00 0.720 2.18 -0.0107 6.15e-K)4 6.036-1-04 13.15 
0 lO.O 10.0 2.16 -0.0143 6.15e-H04 6.03e-h04 13.02 
0 100. 72.0 2.15 -0.00644 6.15e-̂ 04 6.03e-K)4 12.95 
0 1.00e-tO3 l.00e-K)3 2.14 -0.00514 6.15e-h04 6.03e-K)4 12.92 
0 1.00e-H04 7.20e-fO3 2.14 -0.0175 6.15e-f04 6.03e+O4 12.89 
0 2.00e-h04 1.39e-H04 2.13 -0.0295 6.15e-h04 6.03e-fO4 12.87 

New England Research, Inc. -11- AutoLab Version 5 
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Development Duration (min):  

Static DTW Before Test (feet app: 

649 Transducer Depth (feet bpi): 158.7 

9.67 Pipe and open hole volume: 2200+700= 2900 gals. 

ARCADIS 
PACKER TEST WATER QUALITY SUMMARY 

FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

MW1 

Packer Test No. 1 
Start date: 1/22/2008 

End date: 1/23/2008 

Flowmeter Total-Start (gal) : 340860 Open Hole Total Depth (feet bpi) : 1,618 

Flowmeter Total- End (gal) : 364680 Packer Depth Interval (feet bpi): 1512-1554.4 

Average Test Pumping Rate (gpr_n) : 84.5 Pump Sefting Depth (feet bpi): 168.7  

Date Time Elapied 

Time 

(min) 

Piiinp 

Rate 

(gpm) 

Total 

Volume 

(gal) 

Water 

Level 

(feet api)  

Temp. 

(°C) 

Cond. 

(mS/cm) 

Chloddeo 

( g/L) 

. Comments 

Development 
1/21/08 i 16:55 0 _I Start air lifting development. 

1/21/08 17:45 50 -250. 12,000 ' 26.4 29,400 10,500 

1/21/08 18:15 80 -300 21,000 1 25.3 25,700 9,500 

1/21/08 18:45 110 -300 31,50_0 I 26.2 32,100 10,500 

1/21/08 18:55 120 -300 34,500 26.6 32,400 11,000 

1/21/08 19:00 125 -300 36,000 26.9 32,700 11,000 

1/21/08 19:01 126 Complete air lifting development (pits are full). 

1/22/08 10:22 107 173.43 ft static transducer reading (14.73 ft apI) Start dev. wth submersible pump (fl. mtr. tot. 292170). 

1/22/08 10:55 159 107 39,831 6.21 27.1 34,200 12,500 8.52 ft of drawdown 

1/22/08 11:25 189 107 43,041 6.01 27.8 35,200 13,000 8.32 ft of drawdown 

1/22/08 11:55 219 101 46,071 5.65 27.9 35,800 13,500 41.60 ft in annulus 

1/22/08 12:25 249 102 49,131 5.60 28.1 36,600 14,000 41.78 ft in annulus 

1/22108 12:55 279 105 52,281 n/m 18.2 37,200 14,000 42.03 ft in annulus 

1/22/081 13:25 309 104 55,401 5.42 28.3 37,900 14,500 

1/22/08 13:55 339 104 58,521 n/m 28.5 38,400 15,000 

1/22/08 14:25 369 103 61,611 5.20 28.6 38,800 15,500 9.53 ft drawdown 

1122/08 14:55 396 102 64,671 28.6 39,100 15,500 

1/22/08 15:25 429 102 67,731 28.7 39,400 15,500 

1/22/08 15:55 459 103 70,821 5.20 28.8 39,700 
. .. 

16,000 9.60 ft drawdown 

1/22/08 16:25 489 100 73,821 5.13 40,100 16,000 

1/22/08 16:55 - 519 99 76,791 4.83 28.8 40,300 16,000 9.90 ft drawdown 

1/22/08 17:25 549 96 79,671 4.82 28.8 40,500 16,500 9.91 ft drawdown 

1/22/08 17:55 579 92 82,431 4.85 28.8 40,700 16,500 9.88 ft drawdown 

1/22/08 18:25 609. 92 85,191 28.9 41,000 16,500 

1/22/08 18:59 643 92 87,951 28.4 41,200 16,500 

1/22/08 19:05 649 92 90,711 
Pre-set pump rate to 85 gpm. Pump-off. End 
development. 

Totalizer = 340860; Approx. 90,700 gals. removed during 
development 

GlAProjects1VVR1WF PROJECTS1WF004200.G015 - Golden Gate Injection Well1Submitted (Final) Reportsletter Submittals to FOEFIMonitoring Zones Recomm1Appendices1 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

i MWI 
Packer Test No. 1 

1 start date: 1/22/2008 
1 End date: 1/23/2008 
•f 
1 Flowmeter Total-Start (jgal): 340860 Open Hole Totkl Depth (feet bpl) 1,618 
1 
1 Flowmeter Total- End (gal): 364680 Packer Depth Interval (feet bpl): 1512-1654.4 

1 Average Test Pumping Rate (gpm): 84.5 Pump Setting.Depth (feet bpl): 168.7 

I Development Duration (min): 649 Transducer Depth (feet bpl): 158.7 
1 Static OTW Before Test (feet apl): 9.67 Pipe and open hole volume: 2200+700= 2900 gals. 

; Date Time Elapsed 
Time 
(min) 

Pump 
Rate 

(gpm) 

Total 
Volume 

(gal) 

Water 
Level 

(feet apO 

Temp. 

(°C) 

Cond. 

(mS/cm) 

Chlorides^ 

(mgfl.) 

Comments 

Development 
1/21/08 1 16:55 0 Start air lifting development. 
1/21/08 i 17:45 50 -250 12,000 1 26.4 29,400 10,500 

1/21/08; 18:15 80 -300 21,000 25.3 25,700 9,500 

1/21/08 18:45 110 -300 31,500 26.2 32,100 

32,400 

10,500 

1/21/08 18:55 120 -300 34,500 26.6 
32,100 

32,400 11,000 

1/21/08 19:00 125 -300 36,000 26.9 32,700 11,000 

1/21/08 19.01 126 Complete air lifting development (pits are ftill). 

1/22/08 10:22 107 173.43 ft static transducer reading (14.73 ft apl) Start dev. vrth submersible pump (fl. mtr. tot. 292170). 

1/22/08 10:55 159 107 39,831 6.21 27.1 34,200 12,500 8.52 ft of drawdown 

1/22/08 11:25 189 107 43,041 6.01 27.8 35,200 13,000 8.32 ft of drawdown 

1/22/08 11:55 219 101 46,071 5.65 27.9 35,80io 13,500 41.60 ft in annulus 

1/22/08 12:25 249 102 49,131 5.60 28.1 36,600 14,000 41.78 ft In annulus 

1/22/08 12:55 279 105 52,281 n/m 18.2 37.200 14,000 42.03 ft in annulus 

1/22/08 13:25 309 104 55,401 5.42 28.3 37,900 14.500 

1/22/08 13:55 339 104 58,521 n/m 28.5 38.400 ; 15,000 

1/22/08 14:25 369 103 61,611 5.20 28.6 38,800 15,500 9.53 ft drawdown 

1/22/08 14:55 396 102 64,671 28.6 39,100 15,500 

1/22/08 15:25 429 102 67,731 28.7 39,400 15,500 

1/22/08 15:55 459 103 70,821 5.20 28.8 39,700 16.000 9.60 ft drawdown 

1/22/08 16:25 489 100 73,821 5.13 40,100 16,000 

1/22/08 16:55 519 99 76,791 4.83 28.8 40,300 16,000 9.90 ft drawdown 

1/22/08 j 17:25 549 96 79,671 4.82 28.8 40,500 16,500 9.91 ft drawdown 

1/22/08 17:55 579 92 82,431 4.85 28.8 40,700 16.500 9.88 ft drawdown 

1/22/08 18:25 609 92 85,191 28.9 41,000 16.500 

1/22/08 18:59 643 92 87.951 284 41,200 16,600 

1/22/08 19.05 649 92 90,711 Pre-set pump rate to 85 gpm. Pump-off. End 
development. 
Totalizer = 340860; Approx. 90,700 gals, removed during 
development 
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ARCAD1S 
PACKER TEST WATER QUALITY SUMMARY 

FGUA Golden Gate WWTP injection Well System 
Golden Gate, Florida 

MW1 
Packer Test No. 1 

Start date: 1/22/2008 
End date: 1123/2006 

Plovimeter Total-Start (gal)  : 340880 Open Hole Total Depth (feet bpi).: 1,618  

Flatmate, Total- End (gal)  :  364680 Packer Depth Interial (feet bpi): 1512-1554.4  

Average Test Pumping Rate (gpm) : 84.5 Pump. Setting Dtli (feet bpi): 168.7  

Development Duration (min): 849 TraneduCer Depth (feet bin): 138.7  

Static DM Before Test (feet api): 9.67 Pipe and.operi hole.volunie: 2200.700rs 2900 gals. 

Date Time Elapied 

Time 

(ml 

Pump 

Rate 

(9PITO 

Total 

Volume 

(gal) 

Water 

Level 

(feet aPO 

Temp. 

(°C) 

- Cord. 

.(mS/cm)' 

Chlorides 

(mg/L) 

Comments 

Pumping Test 
1123/08 i 7:31 0 97 0 9.67 Start test: pump-on 

1/23/08 8:01 30 85 2,910 5.79 27.0 38,300 15,000  

1/23/08 8:43 72 86 6,522 4.99 27.8 39,700 16,000 Packer pressure = 340 psi 

1/23/08 9:30 119 86 8,326 4.44 28.4 40,900 16,500 

1123/08 10:05 154 85 11,336 4.24 28.4 41,500 16,500 Packer preasure = 355 psi; pH = 6.89 

1/23/08 10:45 194 84 14,696 3.99 28.7 41,800 16,500 pH g= 6.84 

1/23/08 11:20 229 84 17,636 3.97 29.1 42,200 16,500 Packer pressure = 368 psi; pH = 7.28 

1/23/08 11:55 264 85 20,611 3.77 29.1 42,500 16,500' Collect lab. sample. 

1/23/08 12:10 279 84 23,566 . 3.82 29.1 42,600 16;500 pH = 7.27 

1/23/0$: 12:13 282 84 23,820 End pump test, start recovery test 

1/23/08 16:00 8.67 

1/23/08 16:13 8.67 End of recovery, retrieve data. 

"gar denotes gallons. 
'gpnr denotes gallons per minute 
'min" denotes minutes. 
*feet bpr denotes feet below pad level 
'feet art' denotes feet above pad level. 
"V" denotes degrees ceicius. 
'm3/cm-  denotes mIlligemans per eenitrueter. 
'nit." denotes mbligrams per Ref. 
"psi" denotes pressure In pounds per square Inch. 
We denotes data not available. 
1148* denotes not measured. 
Static depth to water (D7W) was measured just prior to pumping test startup. 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

MWI 
Packer Test No. 1 

start data: 1/220008 
End date: Mtsnom 

Flownnatar Total-Staft (gal): 340860 Open Hole Totel Depth (feet bp l ) : 1.618 

Flowmeter Total- End (gal); 364680 Packer Depth tntennd (feet bpl): 1512-1554.4 

Average Test Pumping Rate (gpm): 84.5 Pwnp Setting Depth (feet l>pl): 168.7 

Development Duration (min): 649 Transdwber Deptii (feet bpi): 158.7 
Static DTW Befora Test (feet apl): 9.67 Pi|M and o p m hole volurne: 220O>780« 2900 gals. 

Date Time Elapsed 
Time 
(min) 

Pimip 
Rate 
(gpm) 

Total 
Volume 

(sal) 

Water 
l.evel 

(feetapO 

Temp. 

(°C) 

Cbiid. j Chlorides 

(mS/cm) 1 (mg/L) 

Commente 

Puir ping Test 
1/23/08 7:31 0 97 0 9.67 Start test: pump-on 
1/23/08 8:01 30 85 2,910 5.79 270 38.300 15.000 
1/23/08 8:43 72 86 6,522 4.99 27.8 39.700 16,000 Packer pressure = 340 psi 
1/23/08 9:30 119 86 8,326 4.44 28.4 40,900 16.500 
1/23/08 10:05 154 85 11.336 4.24 28.4 41,500 16.500 Packer pressure = 355 psi; pH = 6.89 
1/23/08 
1/23/08 

194 84 14.696 3.99 28,7 41,800 16,500 pH = 6.84 1/23/08 
1/23/08 11.20 229 84 17,636 3.97 29.1 42,200 16,500 Packer pressure ° 368 psi; pH = 7.26 
1/23/08 11:55 264 85 20,611 3.77 29.1 42,500 16,500 Collect lab. sample. 
1/23/08 12:10 279 84 23,586 3.82 29.1 42.600 16,500 pHa7.27 
1/23/08 12:13 282 84 23,820 End pump te^ start recovery test 
1/23/08 16:00 8.67 
1/23/08 16:13 8.67 End of recovery, retrieve data. 

• -"gar denotes gallons. 
'gpm* denotes gallons per minute. 
'min' denotes minutss. 
"foet tipf denotes flset t)elow pad level 
"fset apT denotes feet above pad level. 
"̂ Ĉ** denotes degrees celcius. 
'mStarr denotes mUliSienians per oenftmeter. 
'mgA.* denotes mlHgrains per ater. 
*psr denotes pressure In pounds per square inch. 
*n/a* denotes data not available. 
'WW denotes not measured. 
Static depth to water (PTW) was measured just prior to pumping test startup. 
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Straddle-Packer Test No. 1 - Drawdown 
Golden Gate WWTF, Injection Well System 
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Straddle-Packer Test No. 1 - Drawdown 
Golden Gate WWTF, Injection Well System 

Monitor Well MWI 
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Straddle-Packer Test No. 1 - Recovery 
Golden Gate WWTF Injection Well System 

Monitor Well MW1 
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Straddle-Packer Test No. 1 - Recovery 
Golden Gate WWTF Injection Weil System 
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Packer Interval: 1,512-1,554 feet bpl 
Flow Rate: 84.5 gpm 
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ARCAD1S 
PACKER TEST WATER QUALITY SUMMARY 

FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

NIW1 
Packer Test No. 2 

Start date: 1/25/2008 
End date: 1/2512088 

Flownseter Total-Start (gal) :  

Plowmeter Total- End (gal) :  

Average Test Pumping Reg (9Pal)  
Development Duration (min):  

Static Static onv Befor0 Test(feetepi): 

373700 

398880 

89.0 

597 

20.07 

Open Hole Total Depth (feet bpli: 1,818 

Packer Depth Interval (feet bpl): 1102.8-1130.1  

Pump Setting Depthieet hp1): 188.7  

Transducer Depth (feet bpl): 158.7  

Pipe and open hole volume: 11100.480ri 2080 gals. 

lbw Elapsed 

Time 

(min) 

Pump I 

Rate 

(gpm) 

Total 

Volume 
(gal) 

Water 

Level 

(feet apt) 

1  Temp. 

(°C) 

Cond. 

(mS/cm) 

‘ Chlorides 

(m92) 

Ccsinments • 

velopment 
1/24/08 10:30 0 Start air lifting development 

1124/08 

1/24/08 

124/08 

1/24/08 

1/24/08 

11:50 80 -100 8,000 27.3 18,510 7,500 

12:50 140 -100 14.000 26.9 18,950 7.500 

13:40 190 -100 19.000 26.8 18,860 7.500 

15:00 i  270 -100 27,000 26.9 18,900 7,500 

15:20 290 -100 29,000 Complete air lifting development. 

1/24/08 16:30 290 96.0 29,000 Start dev. with submersible pump (flowtot 364680). 

:11/24/08 17:00 320 96.0 31,880 28.0 19,200 8,000 

.1/24/08 17:30 350 94.0 34,760 Lower development rate to 10 gpm (free flow) 

1/24/08 • 20:55 555 10.0 36,810 5.77 26.8 19,200 8,000 

1/24/08 21:35 585 10.0 37.110 5.64 26.5 19,250 8,000 

1/2408 21:47 . 597 10.0 37,230 Pump-off; begin pre-test recovery. 

37230 gallons pumped during development ._ 

Pumping Test 
1/25/08 0'09 0 95.0 0 19.53 Start test pump-on 

1/25/08 0:40 31 90.0 2.790 30.17 bpl 27.7 19,260 8,000 

1/25/08 1:19 70 90.0 6,300 30.29 bpi 27.5 19,290 8,000 Packer pressures 325 psi 

1/2908 1:49 100.0 90.0 9.000 30.37 bpi 27.6 19,310 8,000 Aclust (iicrease) rate to 94 gpm. 

.1f25/08 2:19 130.0 92.0 11,760 32.53 bpl 27.7 19,240 8,000 Packer pressure • 325 psi; pHs 6.99 

1/25/08 2:49 180.0 92.0 11,760 32.47 bpi 27.7 19,230 . 8,000 pHs 7.01 

1/25/08 3:19 190.0 92.0 11,760 32.43 brit 27.6 19,220 8,000 Padcer pressures 368 Psi; pHs  7-26 

1/25/08 3:49 -220.0 92.0 11,760 32.89 bpl 27.5 19.200 . 8,000 

1/25/08 4:19 250.0 90.0 22,740 

23,280 

32.20 bpl 27.4 19,160 8,000 pHs 7.27 

1/25/08 425 25.3.0 90.0 Collect lab. sample. 

1/25/08 429 280.0 90.00 23,640 F End pump test, start recovery test 

"gem' denotes gallons per minute. 
"min" denotes minutes. 
"feet bpr denotes feet below pad level. 
lest apr denotes feet above pad level. 
"C• denotes degrees celdus. 
*WiStcor denotes mIlliSlernans per cenitmeter. 
"mg/I: denotes milligrams per Mar. 
'Par denotes pressure In pounds per square inch. 
War denotes date not available. 
"NW denotes not measured. 
Static depth to voter (DTW) was measured lust prior to pumping test staring. 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Wen System 

GoMen Gate, Florida 

MWI 
Packer Test No. 2 

start date: 1/2S/2008 
End date: 1/250008 

Ftawmeter Tolal-Siaft (gal): 373700 Open Hole totel Depth (feet bpl) 1,618 
Flowfiieter Totel- EmI (gal): 396860 Packer Depth Interval (feet bpl): 110Z6-1130.1 
Average Test Pumpiiig Rate (gpm): 89.0 Pump SetUng Depth (Ibet bpl): 168.7 
Developinent Duration (min): 697 Transducer Depth (feet lipl)^ 1S8.7 
static OTW Befbre Test (fbet apl): 20.07 Pipe and open hple .vbhime: 1600M80> 2080 gals. 

Date TUne Elapsed 
Time 
(min) 

Pump 
Rate 

(gpm) 

totel 
Volume 

(gal) 

Water 
Level 

(feet apl) 

Temp. 

(°C) 

ComL 1 Chlorides 

(mS/cm) j (mg/L) . 

Commente' 

Development . 

• 1/24/08 10:30 0 • Start air Piling development 
1/24/08 
1/24/08 
1/24/08 
1/24/08 
1/24/08, 

11:50 80 -100 8.000 27.3 18,510 7,500 1/24/08 
1/24/08 
1/24/08 
1/24/08 
1/24/08, 

12:50 140 ~100 14.000 26.9 18.950 7,500 
1/24/08 
1/24/08 
1/24/08 
1/24/08 
1/24/08, 

13:40 190 -100 19.000 26.8 18,860 7,500 

1/24/08 
1/24/08 
1/24/08 
1/24/08 
1/24/08, 

15:00 270 -100 27,000 26.9 18,900 7,500 

1/24/08 
1/24/08 
1/24/08 
1/24/08 
1/24/08, 15:20 290 -100 29,000 Complete air lifting devetopment 

1/24/08 16:30 200 96.0 29,000 Start dev. with submersible pump (flow.tbt. 364660). 
:i/24/b8 17:00 320 96.0 31,880 28.0 19,200 8,000 
:1/24A)8 17:30 350 94.0 34.760 Lower development rate to 10 gpin (linee fk>w) 
1/24A)8 20:65^ 555 10.0 36,810 5.77 26.6 19,200 8,000 
1/24A)8 21:35 585 10.0 37.110 S.64 26.5 19,250 8,000 
1/24A>8 21:47 597 10.0 37,230 Pump-off; begin pre-test recovoy. 

37230 gaHons pumped during developmenL 

Pumping Test 
1125108 ao9 0 95.0 0 19.53 Start test pump-on 

•M25IOa 0:40 31 90.0 2.790 30.17 bpl 27.7 19,260 8,000 
1/25/08 1:19 70 90.0 6.300 30.29 bpl 27.5 19,290 8,000 Packer pressure » 325 psi 

1/2&I08 1:49 100.6 90.0 9.000 30.37 bpl 27.6 19,310 8,000 AcQusi Ceicreasa) rate to 94 gpm. 

1/2S/08 2:19 130.0 02.0 11.760 32.53 bpl 27.7 19,240 8.000 Packer pressure > 325 psi; pH > 6.99 

1/2SA18 2:49 160.0 92.0 11.760 32.47 bpl 27.7 19.230 a,ooo pH » 7.01 

1/2S/08 3:19 190.0 92.0 11,760 32.43 bpl 27.6 19,220 8,000 Packer pressure * 368 psi; pH > 7.26 
1/2SA)8 3:49 220.0 92.0 11,760 32.69 bpl 27.5 19.200 8.000 

8,000 1/2SA)8 4:19 250.0 gp.o 22,740 
23.280 

32.20 bpl 27.4 19,160 

8.000 
8,000 pH •» 7.27 

i/2sra8 425 256.0 60.0 
22,740 
23.280 CoOect lab. sample. 

msna 4:20 280.0 90.00 23,640 End pump test, start recovery test 

1 
'WiC denotes gaOons per minute. 
"min" denotss minutes. 
"feet bpr denotes feet bdow ped level. 
Teel opT denotes I M above pad level. 
^ denotes dsarees celdue. 
"^nS/ciii" deiKJtei mlffiSlamane per oenitmeter. 
"mg/L* denotee fflUSarams per Her. 
"psf denotes pressure bi pounds per square Ineii. 
'War denotes data not avsBabto. 
"N/M" denotes not measured. 
Static depth to votsr (OTW) was measured iust prior to pumping ISM startup. 
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Straddle Packer Test No. 2 - Drawdown 
Golden Gate WWTF Injection Well System 

Monitor Well MWI  
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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 

Monitor Well MW1 -30 

—Packer Interval: 1.103 -1,130 feet bpl 
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ARCAD1S 
PACKER TEST WATER QUALITY SUMMARY 

FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

MW1 
Packer Test No. 3 

Start date: 1/26/2008 
End date: 1/26/2009 

Flom/raster Total-Start (gal) :  

Flow/meter Total- End (gal) : 

Average Test Pumping Rate (gpm) 

Development Duration (min): 

Static DTW Before Test (feet eel): 

413360 

. 418130 

65.2.  

382  

13.98 

Open Hole Total Depth (feet bpl) : 1,618 

Packer Depth. Interval (feet bpi): 1222.6,1250.1 

Pump Setting. Depth (feet bpi): 168.7  

Transducer Depth (feet bpi): 168.7  

Pipe and open hoinvolume: _ 1770090r 2160 gals. 

Date Time Elapsed 

Time 

(min) 

Pumping 

Rate 

(gpm) 

Total 

Volume 

(gal) 

Water 

(feet bpi) 

Temp. 

(°C) 

Level  

Cond. 

(mS/cm) 

Chlorides 

l.. (mg/L) 

Comthents 

evelopment 
1/25/08 16:25 0 Start air lifting development. .. . 
1/25/08 1 18:30 125 -30 -3750 25.3 23,600 10,000 Stop air lifting, water dear. Packer pr. 325 psi. 

1/25/08 

1/25/08 

1/25/08 

19:05 125 23 3,750 Start dev. with submersible pump (flow.tot 396760). 

20:00 178 23 5,000 -10 bpi Stop- replace pump with a bigger one 

20:50 178 90 5,000 Resume development. Packer pr. 305 psi. 

1/25/08. 21:10 188 76 6,600 27.3 26,800 11000  
' - 

1/25/08 21:40 218 78 8,940 111.62 27.3 28.800 11,500 

125/08 22:10 248 75 11,190 112.20 27.1 29,700 12,000 

1/25/08 22:40 278 75 13,440 111.75 27.0 30,900 12,500 Packer press. Down to 200 psi. Add pressure to 310 psi. 

1/25108 23:10 308 76 15,730 112.10 27.3 31,100 12,500 Packer pressure: 305 psi. 

1/25/08 23:40 338 76 18,010 112.42 27.9 31,300 12.500 

1/28/08 0:10 388 75 20,260 112.20 28.0 31,400 12,500 Padcer pressure 300 psi 

1f26/08 0:34 392 75 22,060 Pump-off, start pre-test recovery. 

Approx. 22,100 gab. Were removed during development. 

Pumping Test 
1/26/08 3:03 0 80 0 i 13.99 apl Start test pump-on: packer press. 300-340 psi. 

1/26/08 3:35 32 68 2,244 88.48 27.4 31,200 12,500 

1/26/08 4:05 62 62 4,104 I 89.43 27.7 31,800 12,500 Adjust rate to 66 gpm 

1/26/08 4:35 92 85 4,104 89.55 27.8 31,700 12,500 

1,26108 5:05 122 62 5,964 89.26 27.6 31,900 12,000 Adjust rate again to 66 gpm. 

1/26/08 5:35 152 62 7,824 93.19 27.7 32,300 12,500 

126/06 6:05 182 62 9,684 93.20 27.7 32,400 12,500 

1,26/08 8:35 212 62 1 11,544 93.15 27.8 32,300 12,500 

126/08 6:65 232 63 14,750 93.16 27.7 32,200 12,500 1 

1/26/08 7:00 237 63 15,100 Collect lab. Sample. 

1/28/08 7:05 242 63 15,400 End pump test. start recovery 

"oat denotes edam. 
'gpm" denotes arsons Per minute. 
"min" denotes minutes. 
"feet bar denotes feet below pad level. 
"feet ser denotes feet above pad level. 
"C denotes degrees cefcius. 
"m3/cm" denotes millSiersurns per cenitmster. 
-mg/L." denotes miligrems per liter. 
'ear denotes pressure In pounds per square Inch. 
"We denotes date not avalable. 
"NW devotes not measured. 
Static depth to water (DTW) was measured just prior to pumping test startup. 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Qate, Florida 

MWI 
Packer Test No. 3 

start date: 1/28/2008 
End date: inV2008 

Fjoarmeter Total-Stert (gal):  
Flowmeter Total- End (gal); 

413360 
429130 

Average Test Pumping Rate (gpm); 69L2 

Developmewt Dtwatlon (min); 392 
Static DTW Befbie Test ((feet apQ: 13.99 

Open Mote Total Depth (feet bpl): 1,618 , 
Packer Depth Interval (feet bpl): 1222.6:1250.1 
Pump Setting Depth (feet bpi): 168.7 

158.7 Transducer Depth (fact bpl):  
Pipe and open hote votome: 1770»390=» 2160 gala. 

Date Time Elapsed Pumping Totel Water Temp. Cond. Chlorides Commente 
Time Rate Vohjme Level 
(min) (gpm) (gaO (feet bpl) (mS/cm) (mg/L) 

D evetopment 
1/25A)8 16:25 0 i i Start air RfUng devekiprnent. 
1/25/08 18:30 125 -30 -3750 1 25.3 23.600 10,000 Stop air llfling, water dear. Packer pr. 325 psi. 
:i/25/(j8 
1/25/08 
msm 

10:05 125 23 3,750 Start dev. with submersible pump (fknv.tot 396760). :i/25/(j8 
1/25/08 
msm 

20:00 178 23 5,000 -10 bpi Stop- replace pump with a bigger one 
:i/25/(j8 
1/25/08 
msm 20:50 178 90 5,000 Resume devetopment. Packer pr. 305 psi. 
1/2S/08 21:10 188 76 6.600 27.3 26,800 11000 
1/2SM>8 21:40 218 78 8,940 111.62 27.3 28,800 11,500 
1/2SA)8 22:10 248 75 11,190 112.20 27.1 29,700 12,000 
1/25/08 22:40 278 75 13,440 111.75 27.0 30,900 12.500 Packer press. Down to 200 psi. Add pressure te 310 psL 
\l2Sm 23:10 308 76 15,730 112.10 27.3 31,100 12,500 Packer pressure: 305 psi. 
1/25A]8 23:40 338 76 18,010 112.42 27.9 31,300 12,500 
1/26 )̂8 0:10 368 75 20,260 112.20 28.0 31.400 12,500 Packer pressure 300 psi 

a34 392 75 22,060 Pump-off. start pre-test recovery. 
Approx. 22,100 gals. Were rertioved during devetopment. 

Pumping Test 
1/26ra8 3.<)3 0 80 0 13.99 apl < Start test pump-on; packer press. 300-340 psi. 
1/26A)8 3:35 32 68 2,244 88.48 27.4 31.200 12.500 
1/26^8 4:05 62 62 4,104 89.43 27.7 31.600 12,500 Adjust rate to 66 gpm 
1/26A38 4:35 02 65 4,104 89.55 27.6 31.700 12,500 
Mzom 5:05 122 62 5,984 89.26 27.6 31,900 12,000 Adjust rate again to 66 gpm. 
1/26A)8 5:35 152 62 7,824 93.19 27.7 32,300 12.500 
1/26/06 6:05 182 62 9.684 93.20 27.7 32,400 12,500 
i/26ra8 8:35 212 62 11,544 93.15 27.6 32,300 12,500 
1/26^8 6:65 232 63 14,750 93.16 27.7 32.200 12,500 
1/26/08 7:00 237 63 15.100 Collect lab. Sample. 
1/26A)8 7:05 242 63 15,400 End pump tost start recovery 

"OBT dsnotn ô toiM. 
"flPfnT dsnotBS 088ons pot minute. 
"oUiir <tetwte> minutes. 
Test bpr denotes Itot below pad laval. 
fSet apT dsnotes feel above pad level. 

dentitea ileuiees celcius. 
*mS/cnir* rienotfls mfflSlemans per oenitmeter. 
"mfl/L" denotes mfllQrame per Dter. 
*psr denotes presnae bi pounds per square inch, 
'n/o* denotes data not ovaiable. 
'N/M* denotes not measured. 
Static deptti to water (OTW) was measured lust prior to pumpjnp test startup. 
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Straddle-Packer Test No. 3 - Drawdown 
Golden Gate WWTF, Injection Well System 

40 Monitor Well MW1 
I L . 

-10 
• • / .• Packer Interval: 1,223 -1,250 feet bpi 

Flow Rate: 65.2 gpm 
Max Drawdown: 107.84 feet 

I 

Speciifc Capacity: 0.61 gpm/ft 
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Straddle-Packer Test No. 3 - Drawdown 
Golden Gate WWTF, Injection Well System 

Monitor Weli MW1 

Time (minutes) 
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Straddle-Packer Test No. 3 - Recovery 
Golden Gate WWTF, Injection Well System 

Monitor Well MW1 
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ARCAD1S 
PACKER TEST WATER QUALITY SUMMARY 

FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

MW1 
Packer Test No. 4 

Start date: 1/28/2008 
End date: 1/29/2008 

Flowmeter Total-Start  (kap : 

Flat/meter Total- End  (gal) : 

Average Test Pumping Rate (gpm) : 

Development Duration (min): 

438168 • Open Hole Total Depth (feet bpi) : 1,818 

459910 Packer Depth Interval (feet bpi): 1012.8-1045 

89.5 Pump Setting Depth (feet bpi): 188.7 

220 Transducer Depth (feet bpi): 158.7 

Static DTW Before Test (feet api): 23.82 Pipe and open hole volume: 14804402 2020 gals. 

bete I Time Elapsed 

Time 

(min) 

I Pumping 

Rate 

(gpm) 

Total 

Volume 

(gal) 

Water 

Level 

(feet bpi) 

Temp. 

(°C) 

Cond. ! Chlorides 

i 
(mSlchl) I (m9A-) 

Corrunents 

6eveiopment 
1/28/08' 14:45 0 Start air lifting development. 
1/28/08 15:45 60 -40 -2400 28.5 9,240 3,500 
1/28/08 16:45 120 -40 -4800 27 9,300 3.500 
1/28/08 16:55 130 -40 -5250 Stop airlifting, water dear. Packer pr. 350 psi. Stable. 

1/28/08 18:30 130 -105 5,250 Start dev. with submersible pump (flow.tot. 429130). 

1/28/08 18:38 138 101 5,250 -23 27.3 9,240 3,500 Packer pressure 350 psi. 

1128/08 19:00 160 98 5,250 26.65 27.1 9,240 3,500 

1,2808 19:25 185 100 7,750 26.88 27.3 9,260 3,500 

1/28/08 19:50 210 100 10,250 27.04 27.4 9,260 3,500 

1/28/08 20:00 220 100 14,214 Pump-off, start pre-test recovery. 

Pumping Test 
1/28/08 22:16 0 93 0 23.82 ft apl - Start  test pump-on; packer press. 345 psi. Ann. 32.77 

1/28/08 22:40 24 89 2,136 19.81 27.3 9,260 3,500 Annulus; 32.81ft 

1f28/08 23:05 49 89 4,381 20.22 27.8 9,240 3,500 

1/28/08 23:30 74 88 6,561 20.32 27.9 9.230 3,500 Annulus: 32.21 

1/28/08 23:55 99 I 89 8,786 20.42 27.8 9.240 3,500 

129/08 0:20 124 87 10,961 20.50 27.8 9,240 3,500 Annulus: 32.21, pH=6.94 

1/29/08 0:45 149 90 13,211 20.55 27.7 9,230 3,500 . 

1/29/08 1:10 174 90 15,461 20.61 27.8 
1 

9,220 i 3,500 

1/29/08 1:35 199 89 17,688 20.64 27.8 9,240 3,500 Annulus: 33.90 

1/29/08 2:00 224 90 19,938 20.54 

20.39 

27.7 

27.7 

9,230 

9,240 

3,500 

1/29/08 2:15 239 91 22,211 3,500 Collect lab. Sample. 

1/29/08 2:19 243 91 22,575 End pump test, start recovery 

"gar denotes gallons. 
"morn" denotes gallons per minute. 
"min-  denotes minutes. 
"feet bpr denotes feet beknir pad level. 
lest apr denotes feet above pad level. 
°C" denotes degrees celclus. 
-mS/crn* denotes m5iSiemans per oenitmeter. 
"mg/L" denotes milligrams per abet 
'par denotes pressure In pounds per square Inds. 
"Na" denotes data not avallable. 
Nor denotes not measured. 
Static depth to water (1)TI) was measured it ist prior to pumping test startup. 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

Stert date: 1/28^008 
End date: 1/29/2008 

Flowmeter Total-Start (gal): 438168 
Flowmeter Total- End (gal): 459910 
Average Test Pumping Rate (gpm): 89.5 
Development Duration (min): 220 

MWI 
Packer Test No. 4 

Open Hole Totei Depth (feet bpl): 1,618 

Packer Depth Interval (teet bpl): 1012.6.1045 

Pump SetUng Depth (teet bpQ: 168.7 

Transducer Degth (feet bpl): 158.7 

Static DTW Before Test (feet apl): 23.82 Pipe and open bote volume: 148<>*540a 2020 gals. 

Date Time Elapsed Pumping Total Water Temp. Cond. 1 Chlorides Commente 
Time Rate Volume Level 
(min) (gpm) (gal) (feet bpl) (°C) (mS/cm) (mgA.) 

Development 
1/28/08 14:45 0 i I Start air IHUng devetopment. 
1/28/08 15:46 60 -40 -2400 ~ —— 26.5 9.240 3,500 
moma 16:45 120 -40 -4800 ~ —— 27 9,300 3.500 
1/28^8 16:55 130 -40 -5250 Stop air lifting, water dear. Packer pr. 350 psi. Stable. 

1/28/08 18:30 130 -105 5,250 Start dev. with submersibte pump (flow.tot. 429130). 
1/28 )̂8 18:38 138 101 5,250 -23 27.3 9.240 3.500 Packer pressure 350 psi. 

mama 19:00 160 98 5,250 26.65 27.1 9,240 3.500 
mama 19:25 185 100 7.750 26.88 27.3 9.260 3,500 
mama 19:50 210 100 10,250 27.04 27.4 9,260 3,500 
mama 20:00 220 100 14,214 Pump-off, start pre-test recovery. 

Pumping Test 
1/28/08 22:16 0 93 0 23.62 ft apl i Start test pump-on; packer press. 345 psi. Ann. 32.77 

1/28/08 22:40 24 89 2,136 19.81 27.3 9,260 3,500 Annulus; 32.81ft 

1/28/08 23:05 49 89 4,361 20.22 27.6 9,240 3,500 
mama 23:30 74 88 6,561 20.32 27.9 9.230 3,500 Annulus: 32.21 

mama 23:55 99 89 8,786 20.42 27.8 9.240 3.500 
M29ma 0:20 124 87 10,961 20.50 27.8 9,240 3.500 Annulus: 32.21, pH=6.04 

1/29A)8 0:45 149 90 13,211 20.55 27.7 9.230 3,500 
msma 1:10 174 90 15,461 20.61 27.6 9.220 3,900 
1/29A)8 1:35 199 89 17,686 20.64 27.8 9,240 3,500 Annulus: 33.90 

M29ma 2:00 224 90 19,936 
22,211 

20.54 

20.39 

27.7 
27.7 

9,230 
9,240 

3.500 
1/29/08 2:15 239 91 

19,936 
22,211 

20.54 

20.39 

27.7 
27.7 

9,230 
9,240 3,500 Collect lab. Sample. 

1/29/08 2:19 243 91 22,575 I End pump test stert recovery 

'gar denotes oallons. 
'Bpnf denotes gallons par minute. 
"min" denotes minutes. 
"feet bpr denotes feet below pad level. 
"feet apr itenotes feat ai)ove pad leveL 
^u." denotes doorees celcius. 
"mS/tem" denotes mSiSiamans per oenitmeter. 
"mg/L" denotes mffllurains per Gter. 
'psT denotes pressure fei pounds per square fetch. 
"n/a" denotes data not available. 
"N/lur denotes not measured. 
Static deptn to water (DTW) was maatured just prior to pumping lest startup. 
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Straddle-Packer Test No. 4 - Drawdown 
Golden Gate WWTF, Injection Well System 

Monitor Well MW1 
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• • • • • 0 • • • •••• Packer Interval: 1,013 -1,045 feet bpl 
Flow Rate: 89.5 gpm 
Max Drawdown: 44.32 feet 
Specilfc Capacity: 2.02 gpm/ft 
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Straddle-Packer Test No. 4 - Drawdown 
Golden Gate WWTF, Injection Well System 

Monitor Well MW1 

1 

Packer Interval: 
Flow Rate: 
Max Drawdown: 
Speclifc Capacity: 

1,013-1,045 feet bpl 
89.5 gpm 
44.32 feet 
2.02 gpm/ft 

1000 

Time (minutes) 
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Straddle-Packer Test No. 4 - Recovery 
Golden Gate WWTF, Injection Well System 

Monitor Well MW1 
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Straddle-Packer Test No. 4 - Recovery 
Golden Gate WWTF, Injection Weil System 

Monitor Well MW1 
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AROID1S 
PACKER TEST WATER QUALITY SUMMARY 

FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

'WI 
Packer Test No. 5 (single packer) 

Tested interval:1554-1635 ft bpi 

 

Start date: 4/6/2008 

End date:. 416/2008 

Flowmeter Total-Start(gal) : 10185 Open Hole Total Depth (feet bpi) : 1,635 

Flowmeter Total- End (gal) : 18920 Packer Depth Interval (feet bpl): 1,554 

Average Test Pumping Rate (gpm) : 36.3 Pump Setting Depth (feet bpi): 183 

Development Duration (min) 547 Transducer Depth (feet bpi): 166.42 

Static DTW Before Test (feet app: 3.07 Pipe and open hole volume: 2278+572=2850 gals 

Date llme • Elapsed 

Time 

(min) 

Pumping 

Rate 

(gpm) 

, Total 

Volume 

(gal) 

- Water ' 

Level 

.(feet bp1) 

Temp. 

(°C) 

. 

(71Sion) 

Chlorides 

_ (FICIA4 

Comments 

6eveiopment 
4/6/08 2:05 0 -20 0 nig' n/a n/a n/a Start air lifting development Packer press. 365 psi. 
4/6/08 6:45 280 '-50 -14000 n/a 23.8 47,900 1 16,000 
4/6/08 7:55 350 -50 -17500 n/a 27.2 49,800 i 17,500 

4/6/08 8:00 355 -50 -17750 n/a n/a n/a n/a Stop air lifting, water deartng. Packer pr.325psi. 

4/6/08 9:45 355 45 17,750 n/a n/a n/a n/a Start dev. with submersible pump (flowrntr.tot. 3260 ). 

4/6/08 10:35 405 36 19,550 32.00 28.6 49,900 ! 17,500 Packer pressure 365 psi. 

4/6/08 11:20 450 36 21,170 n/a 28.8 _ 50,600 18,500 

4/6/08 1200 490 36 22,610 n/a 28.9 50,500 18,500 

4/6/08 12:45 535 36 24,230 n/a 29.0 50,500 18,500 Annular space reading: 27:80ft above tramsducer. 

4/6/08 1157 547 36  26660 n/a n/a n/ Pump-off, start pre-test recovery. pH=707 

Pumping Test 
4/6/08 16:08 0 43 0 3.07 n/a n/a n/a Pump-on, begin pumping rate test. 

4/6/08 i 16:58 - 50 37 1,800 136.03 29.4 51,400 18,000 Annular space reading: 28.97 ft above tramsducer. 

4/6/08 17:28 80 36 2,880 137.31 29.6 50,500 18,000 1 volume purged. 

4/6/08 18:18 130 36 4,680 138.12 29.7 51,000 18.500 Annular space reading: 30.96 ft above tramsducer. 

: 4/6/08 19:08 180 36 6,480 138.35 28.8 51,000 18,500 Water lab. sample collected at 19:20 by YBI 

4/6/08 19:50 222 36 7,992 136A1 29.9 51,000 18,500 pH=7 A3, water-level is bouncing back. 

4/6/08 20:09 241 36 8,676 136.26 n/a n/a n/a Pump-oft begin recovery. 

"gar denotes (Won& 
'SOW denotes gallons per minute. 
"min" denotes minutes. 
'feet bpr denotes feet below pad level. 
'feet apr denotes feet above pad level. 
"°C"' denotes demos oelclus. 
"mS/crn" denotes irdM.Slemans per cenibneter. 
"mg/1' denotes mirigrams per liter. 
"psr denotes pressure In pounds per square inch. 
"n/a" denotes data not available. 
WM" denotes not measured. 
Static depth to water (DTW) was measured lust prior to pumping test startup. 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

IWl 
Packer Test No. 5 (single packer) 

Start date: 41912008 
End date: 4/6/2008 

Tested interval:1554-1635 ft bpl 

Flowmeter Total-Start (gal): 10165 Open Note Total Depth (fbet bpl) : 1,635 

Flowmtetar Total- End (gal): 18920 Packer Depth Interval (feet bpl): 1,554 

Average Test Pumping Rate (gpm): 36.3 Pump Setting Depth (feet bpl): 183 

Development Quratlon (mtn): 547 Transducer Depth (feet bpl): 166.42 
static DTW Before T ^ (feet apl): 3.07 Pipe aiid open hole yplume: 2278+572=2850 gals 

Date Time Elapsed Pumping Total Wateir Temp. Cond. Chlorides Commente 
Time Rate Volimie Level 
(min) (gpm) (gal) (feet bpl) fC) (nnS/cm) 

Development 
4/6/08 2:05 0 -20 0 n/a n/a n/a n/a Start air lifting development Packer press. 365 psi. 
4/6/08 6:45 280 -50 -14000 n/a 23.8 47,900 18,000 
4/8/08 7:55 350 -50 -17500 n/a 27.2 49.800 17,500 
4/B/08 8:00 355 -50 -17750 n/a n/a n/a n/a Stop air lifting, water clearing. Packer pr.325psi, 

4/8/08 9:45 355 45 17.750 n/a n/a n/a n/a start dev. with submeraible pump (flowmtr.tot. 3260 ). 

Amma 10:35 405 36 10.550 32.00 28.6 49,900 17.500 Packer pressure 365 psi. 

4mm 11:20 450 36 21,170 n/a 28.8 50,600 18.500 

4i6ma 12:00 490 36 22,810 n/a 28.9 so.sqo 18.500 

4/8/08 12:45 535 36 24,230 n/a 29.0 50,500 18.500 Annular space reading: 27.80ft above tramsducer. 

4/8^8 12:57 547 36 L 26,660 n/a ri/S n/a n/a Pump-off, start pnertest recoveiy. pi^7.07 
Pumping Test 

4Km 16:08 0 43 0 3.07 n/a n/a n/a Pump-ori, begin pumping rate test 

4/8/08 18:58 50 37 1.800 136.03 29.4 51.400 18,000 Annular space reading: 28.97 ft above tramsducer. 

416m 17:28 80 38 2,880 137.31 29.6 50,500 18,000 1 volume purged. 

416m 18:18 130 36 4,680 138 12 29.7 51,000 18,500 Anriular space reading: 30.96 ft atrave tramsducer. 

4/6/08 19:08 180 36 6,480 138.35 28.8 51,000 18.500 1 Water lab. sample collected at 19:20 by YBI 

4/6/08 19:50 222 36 7.992 138.41 29.9 51.000 18,500 pH=7.43. water-level Is bouncing back. 

416m 20:09 241 38 8.676 138.26 n/a n/a n/a Pumpnoff, begin recovery. 

"oar denotes gallons. ""•""^^ 
"flpntT rienotBs gallons per minute. 
"min" denotes minutes. 
"feet b t r denotes feet below pad level. 
^Teet apr denotes feet above pad level. 
'°Cr denotes deonses oelclus. 
'mSAcm* denotes mflSSIemans par oenitmeter. 
*mg/L* denotes mdDgrerns per Oter. 
'psf denotes pressure in pounds per square incti. 
*n/ar denotes data not avaBalile. 
"N/M" denotes not measured. 
Static deptii to water (DTW) was measured Just prior to pumping test startup. 
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Single-Packer Test No. 6 - Drawdown 
Golden Gate WWTF, injection Well System 

Injection Well 1W1 

Packer Interval: 1,664 -1,635 feet bpi 
Flow Rate: 36.3 gpm 
Max Drawdown: 142 feet 
Specific Capacity: 0.26 gpmfft 
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Single-Packer Test No. 6 • Drawdown 
Golden Gate WWTF, Injection Weli System 

Injection Weli lWl 
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# e ^ a 1 Pad (er Interval: 1,554-1.636 feet bpl 
r Rate: 36.3 gpm 
Drawdown: 142 feet 
:lflc Capacity: 0.26 gpmfft 
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Single-Packer Test No. .5 - Recovery 
Golden Gate WWTF, injection Well System 

Injection Well IW1 

15 Packer Interval: 1,554 -1,835 feet bpl 
Flow Rate: 38.3 gpm 
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Single-Pacicer Test No. 5 - Recovery 
Golden Gate WWTF, Injection Weil System 

Injection Well IWl 
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ARCADIS 

Start date: 4/912008 
End date: 4/10/2008 

PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

IW1 
Packer Test No. 6 (straddle packer) 

Tested interval:1558.6-1576.5 ft bpi 

Flowmeter Total-Start (gal) : 21780 Open Hole Total Depth (feet bpl) : 1,635 

Flowmeter Total- End (gal) : 26490 Packer Depth interval (feet bpi): 1558.6-1576.5 

Average Test Pumping Rate (gpm) : 16.5 Pump Setting Depth (feet bpi): 183 

Development Duration (min): 386 Transducer Depth (feet bpl): 166.67 

Static DTW Before Test (feet api): 0.23 Plpe and open hole volume: 2290+150=2240 gals 

Date Time Elapsed 

Time 

(min) 

Pumping 

Rate 

(gpm) 

Total 

Volume 

(gal) 

Water 

Level 

(feet bpi) 

Temp. 

(° ) 

Cond. 

(mS/cm) 

Chlorides 

(rrig/L) 

Comments 

evelopment . 
4/9/08 13:55 0 n/a 0 n/a ilia Na Na Start air lifting development. Packer press. 285 psi. 
4/9/08 15:00 65 -15 n/a n/a Na n/a n/a v. turbid, milky, full of sediments 
4/9/08 17:25 210 -15 -3150 Na 26.9 49,400 19,000 dewing, slightly turbid. 

4/9/08 17:30 215 -15 -3225 n/a Na n/a Na Stop air lifting. Padcer press. 335 psi. 

4/9/08 18:45 215 n/a -3225 n/a n/a n/a Na Start dev. with submersible pump (flowmtr.tot. 18,920). 

4/9/08 19:35 265 16 4,240 L153.02 28.8 50,600 19,500 

4/9/08 20:15 305 16 4,880 153.31 28.7 50,700 19.500 

4/9/08 20:55 345 16 5,520 i 153.61 28.8 50,700 19,500 

4/9/08 21:25 375 16 6,000 1. 153.41 28.9 50,700 19,500 Packer pressure 300 psi. Annular reading: 41.26 feet. 

4/9/08 21:36 386 16 6,180 i 153.38 Na Na Na Pump-off, start pre-test recovery. pH=7.20 

Pumping Test 
4/10108 0:01 0 31 0 0.23 ad Na Na Na Pump-on, packer test N. 

4/10/08 0:45 44 17 860 151.61 28.8 50,800 19,500 Annular space reading: 41.23 ft above transducer. 

4/10/08 1:30 89 17 1,625 152.88 28.7 50,800 19,500 Packer pressure:302psi. Annulus:41.35 feet a.tr. 

4/10/08 2:15 135 16 2,345 152.91 28.6 50,900 19,500 Annular space reading: 41.47 ft above tramsducer. 

4/10/08 3:01 180 16 3.065 153.34 28.8 50,900 19,500 Annular space reading: 41.60 ft above transducer. 

4/10/08 3:31 210 16 3,545 153.50 Na n/a Na 

4/1W08 4:01 240 16 4,025 153.48 28.7 50,900 19,500 Collect Lab. Sample. pH=7.38 

4/10/08 4:45 284 16 4,730 153.45 n/a Na ilia 

4,760 n/a Na Na n/a 

Water levels bouncing back since 04:20. 

4/10108 4:47 288 16 Pomp-off; begin rcovery. 

?gar denotes gallons. 
- "opal" denotes gallons per minute. 

'We denotes minutes. 
"feet bpr denotes feet below pad level. 
"feet apr denotes feet above pad level. 
°C" denotes decrees celcius. 
"mS/cm" denotes miliSiemans per cenitrneter. 
"mg/L" denotes milligrams Per fifer. 
"par denotes pressure In pounds per square Inch. 
"Na" denotes deti not available. 
"NW denotes not measured. 
Static depth to water (D7W) was measured lust prior to pumping test startup. 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

IWl 
Packer Test No. 6 (straddle packer) 

Start date: 41912008 
End date: 4/100008 

Tested interval:1558.6-1576.5 ft bpl 

Flowmeter Total-Start (gal) : 21780 Open Hole Totel Depth (fbet bp l ) : 1,635 

Flowmeter Total- End (gal): 26490 Packer Depth Interval (faet bpl): 1558.6-1576.5 

AverageTest Pumping Rate (gpm): 16.6 Puinp Setting Deptti (faet bpl): 183 

Development Duration (min): 386 Transducer Depth (fbet bpl): 166.67 
Static DTW Betbre Test (faet ap|): 0.23 Pjpe and open hoje yplunw^ 2290*150=2240 gals 

Date Time Elapsed Pumping Total Water Temp. Cond. Chlorides Commente 
Time Rate Volume Level 

(min) (gpm) (gal) (feet bpl) (°C) (mS/cm) (mgfl.) 
Development 

4/9/08 13:55 0 n/a 0 n/a n/a n/a ri/a Start air lifting deveicjpment. Packer press. 285 psi. 
4/9/08 15:00 65 -15 n/a n/a n/a n/a n/a V. turbid, milky, fiiil of sedimente 
4/9/08 17:25 210 -15 -3150 n/a 26.9 49,400 19.00P clearing, slightly turbki. 
4/9/08 17:30 215 -15 -3225 n/a n/a n/a n/a stop air lifting. Packer press. 335 psi. 

4/9/08 18:45 215 n/a -3225 n/a n/a n/a n/a Start dev. wtth submersible pump (flowmtr.tot. 18.920). 

4/9/08 li9:35 265 16 4.240 153.02 28.8 50,800 19,500 

419m 20:15 305 16 4.880 153.31 28.7 50,700 19.500 
4/9/08 20:55 345 16 5,520 153.61 28.8 50,700 19,500 

4/9/08 21^5 375 16 8,000 153.41 28.0 50,700 19,500 Packer pressure 300 psi. Annular reading: 41.26 feet. 

4/9/08 21:36 386 16 6.180 1 153.38 n/a n/a n/a PumpHoff, start pretest recovery. pH=7.20 

Pumping Test 
4/1O/08 0:01 0 31 0 0.23 apl n/a n/a n/a Pump-on, packer test #6. 

4/10/08 0:45 44 17 860 151.61 28.8 50,800 19,500 Annular space reading: 41.23 ft above tramsducer. 

4/10/08 1:30 89 17 1.625 152.88 28.7 50.800 19,500 Packer piessure:302psi. Annulus:41.35 feet a.tr. 

4/10/08 2:15 135 16 2.345 152.91 28.6 50.900 19,500 Annular space reading: 41.47 ft at>ove tramsducer. 

4/10/08 3:01 180 18 3.065 153.34 28.8 50.900 19,500 Annijlar space reading: 41.60 ft above tramsducer. 

4/10/08 3:31 210 16 3.545 153.50 n/a n/a n/a 

4/10/08 4:01 240 16 4,025 153.48 28.7 50,900 19.500 Collect Lab. Sample. pH=7.38 

4/10A)8 4:45 284 16 4,730 

4.760 

153.45 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Water levels bouncing back since 04:20. 

4nom 4:47 286 16 
4,730 

4.760 

153.45 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a Pump-off; begin rcovery. 

^'ga^^BnoES^SnSns!^""^^^^^^^^^^^^^^^^^^^^"^^^^^^^^^^^^^^^" 
'gprfi' denotes gallons per minute. 
"min" denotes minutes. 
"feet bpT denotes feet below pad level. 
f̂eet apr denotes feet above pad level. 

'°C* denotes deorees celcius. 
"mS/cm* denotes mHliSienians per cenitineter. 
"mg/L" denotes mlBigrams per nter. 
'psT denotes pressure In pounds per square bidi. 
'n/a' denotes data not available. 
'fi/M* dwtotes not measured. 
Static deptii to water (OTW) was measured lust prior to pumping test startup. 
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Straddle-Packer Test No. 6 - Drawdown 
Golden Gate WWTF, Injection Well System 

Injection Well IW1 
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Packer Interval: 
Flow Rate: 

1,558 -1,577 
16.5 gpm 
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1 • • • • •..• Max Drawdown: 
Specific Capacity 
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Straddle-Packer Test No. 6 - Drawdown 
Golden Gate WWTF, Injection Well System 
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Straddle-Packer Test No. 6 - Recovery 
Golden Gate WWTF, injection Well System 

Injection Well PM 
20 

11111 
Packer Interval: 1,558 -1,577 feet bpl 
Flow Rate: 18 5 gpm 
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Straddle-Packer Test No. 6 - Recovery 
Golden Gate WWTF, Injection Well System 
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ARCADIS 

Start date: 511712008 
End date: 5/19/2008 

PACKER TEST WATER QUALITY SUMMARY 
MIA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

11A11 
Packer Test No. 7 

Tested Interval:1618.84628.5 ft bpi 

Flowmabx Total-Start (gal) : nla Open Hole Total Depth (feet bpi) : 3007 (obstruction) 

Flowmeter Total- End (gal) : rota Packer Depth Interval (feet bpi): 1618.6-1636.5 

Average Test Primping Rate (gpm) : 0.67 Pump Setting Depth (feet bpi): 178 

Development Duration (min): 252 Transducer Depth (feet bpi): 166 

Static DTW Before Test (feet bpi): 5.56 Pipe and open hole volume: 23604.24022600 gals 

Dabs 

[ 

v  Time Elapsed 
Time 

(rin) 

Pumping 
Rate 

(91nl) 

Total 
Volume 

(gal) 

Water 
Level 

(feet _ 

Temp. 

(°C) 

Cond, 

(niSion) 

Chlorides 

( ) 

Comments 

elopment 
5/17/08 19:05 0 rife 0 Na n/a n/a Na Start air lifting development Packer press. 320 psi. 

1 5117/08 19:55 50 <1 -50 Na 25.5 72,100 23,000 cloudy 
I 5/17/08 20:50 110 <1 <110 Na 26 n/a Na clearing, slightly turbid. 

5/17/08 21:00 115 <1 <115 Na nla Na Na Stop air lifting. Packer press. 320 psi. 

1  5/17/08 23:08 115 15 <115 -90 Na Na n/a Start dev.with pump (measurements In calibrated container) 

1  5/17/08 23:35 142 0.86 -170 127.30 27.2 55,500 17,500 Pumping rate stabilized. 

5118/09 0:05 172 0.82 195 131.89 29.0 56,200 18,000 Water clear. Annulus: 12.32 ft. 

i 5/18/09 0:35 202 0.82 220 133.55 27.9 56,700 18,000 

I 5/18/09 1:05 232 0.90 247 142.13 28.9 57,300 18,000 Packer pressure 315 psi. Annular reading: 12.43 feet. 

5/18/09 125 252 0.85 263 Na n/a Na Na Pump-off, start pre-test recovery. 

Pumping Test 
1 5118/08 13:52 0 0 0 5.56 Na Na n/a Pump-on, begin packer test # 7. Adjust pump rate. 

5/18/08 13:56 4 0.78 -6 Na Na Na Na Pump rate stable. 

1 5/18/08 14:22 30 0.75 26 23.12 28.3 56,500 18,000 Annulus: 12.79 ft. 

I  5/18/08 14:52 60 0.70 47 3349 27.9 58,700 18,500 

5118/08 15:22 90 0.69 68 44.32 27.8 68,700 18,500 

1918/08 15:52 120 0.67 88 54.10 27.6 58,400 18,500 

5/18/08 1622 150 0.65 88 62.18 27.9 58,700 18,500 Annulus: 12.92 ft. 

5118/08 16:52 180 0.64 127 69.09 28.1 59,000 18,500 

1 5/18/08 1722 210 0.64 148 75.29 28 59,100 18,500 Ann uuls: 12.80 ft. 

5118108 17:52 240 0.63 146 80.07 27.9 58,900 18,500 

5/18/08 1822 270 0.61 164 85.14 28 58,600 18,500 Drillers collect lab. Sample. Mn.=12.72 

15(18/08 18:52 300 0.60 182 89.01 27.8 58,400 18,500 

V18/08 18:54 302 Na 183 Na ilia Na Na Pump-off, begin recovery. 

_pm" denotes gallons per minute. 
min' denotes minutes. 

-"host bpi denotes feet below pad level. 
pet apr denotes feet above pad level. 

rlagontwa eliannuto ealrhes 
iSkrfr denotes milliSlemans per cenitrnetar. 

"mg/L" denotes milligrams per liter. 
_"psi" denotes pressure In pounds per square loch. 

/a" denotes data not available. 
UW denotes not measured. 
elk depth to water (DTW) wass measured lust prior to pumping test startup. 
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lARCADIS PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection WMI System 

Golden Gate, FkNrlda 

iWI 
Packer Test No. 7 

start date: 6^7/2008 Tested interval:1618.6-1628.S ft bpl 
End date: 8/160008 

Ftawmeter Total-Start (gal): nta Open Hole Total Depth (feet bp i ) : 3007 (olistnictlon) 

Flowmeter Total- End (gal): nla Packer Depth Intsnral (feet bpQ: 1618.6-1636.5 

Average Test Pumping Rate (gpm): 0.67 Pump Setting Depth (feet bpQ: 178 

Sevelopment Duration (min): 252 Transducer De|rth (feet bpl): 166 

StaUc DTW Before Test (faet bpl): 5.66 Pipe and open hole volume: 236<Ka40a2600 gate 

Date Tbne Flapsed 
Tbne 

Pumping 
Rate 

re/at 
Voiimw 

Water 
l-ovei 

Temp. Cond. Chlorides Commente 

1 (nttn) (gpm) (S^ (lieetbpQ fQ (mS/cm) (mgfl.) 

t leveiopment 
5/17/08 19:05 0 n/a 0 n/a n/a nla n/a Start air rifting d6vek>pment Packer press. 320 psi. 

15/17/08 19:55 50 <1 -50 n/a 25.5 72.100 23,000 ckwdy 
15/17/08 20:50 110 <1 <110 n/a 26 n/a n/a dearbig, sGghtly turfoU. 

5/17/08 21:00 115 <1 <115 n/a n/a n/a n/a Stop air lifting. Packer press. 320 psL 

.5/17/08 23K)8 115 15 <115 -90 n/a n/a n/a Start dev.wtth pump (measurements in calittrated container) 

Is/17/08 23:35 142 0.86 -170 127.30 272 55,500 17,500 Pumping rate stabiBzed. 

siiam 0:05 172 0.82 19S 131.89 29.0 56.200 18,000 Water dear. Anmdus: 12.32 ft. 

|5/18A)9 0:35 202 0.82 220 133.55 27.9 56,700 18,000 

^5/ia«9 1:05 232 0.00 247 142.13 28.9 57.300 18,000 Packer pressure 315 psi. Annular reading: 12.43 fiset 

5/18/09 125 252 0.85 283 n/a n/a nla nta PumpKiff, start pre-test recovery. 

1 Pumping Test 
• 5/18/08 13:52 0 0 0 5.S6 n/a nla nfa Pumpon, begin packer test # 7. AiQust pionp rate. 

5M8i08 13:56 4 0.78 -6 n/a n/a n/a nla Pump rate stat>le. 

15/18/08 14:22 30 0.75 26 23.12 28.3 56,500 18,000 Aimulus: 12.79 ft. 

^ VI8/08 14:52 60 0.70 47 33.49 27.9 56.700 18.500 

inam 1522 90 0.89 68 44.32 27.8 58,700 18.500 

15/18/08 15:52 120 0.67 88 54.10 27.6 58.400 18,500 

yiam 1622 150 0.65 88 62.18 27.9 58,700 18,500 Annulus: 12.92 ft. 

5/18/08 16:52 180 0.64 127 69.09 28.1 59.000 18,5(» 

|S/18AI8 1722 210 0.64 146 7529 28 59.100 18.500 Anmi ls: 12.80 ft. 

ytam 17:52 240 0.63 146 80.07 27.9 58,900 18,500 

S/18/08 1822 270 0.61 164 85.14 28 58,600 18,500 DrHeis coHect lab. Sample. Ann.-12.72 

15/18/08 18:52 300 0.60 182 89.01 27.8 58.400 16.500 

l/18A» 18:54 302 n/a 183 n/a n/a n/a n/a Pump-off, begin recovery. 

. jwn* denotes gallons per minute, 
"min" denotes minutes, 
'"••let bpr denotes feet below pad laveL 

tet epf denotss ftei above pad level 
^ HArtnlmn HofifVMM ^OIAII IA 
iS/em* denotes mlBSienians per oenitmeter. 

'mg/L' denotes mi^irains perWer. 
"̂psT denotes pressure in pounds per square bKti. 

/a" denotes data not avaSable. 
I/IW denotes not measured. 
atlc deptti to water (DTW) wass measursd fust prior to pumping test startup. 
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ARCAD1S 

Start date: 5/19/2008 

End date: 5/2012008 

PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate. Florida 

1W1 
Packer Test. No. 8 (straddle packer) 

Tested Interval:1704.8-1722.5 ft bpl 

Floviinebv Total -Shut (gal) : n/a Open Hole Total Depth (feet bpl) : 3007 (obstruction) 

Flowmeter Total- End (gal) : Na Packer Depth Interval (feet bpi): 1704.6-1722.5 

Average Test Pumping Rate (gpm) 0.81 Pump Setting Depth (feet bpl): 178 

Development Duration (min): 488 Transducer Depth (feet bpl): 166.1 

Static D1W Before Test (feet bpi): 1Aapl Pipe mid open hole volume: 247042,10=2710 gals 

Date rmie Elapsed 

Time 

(min) 

Pumping 

Rate 

(0pm) 

Total 

Volume 

(gal) 

Water 

Level 

(feel bpi)  

Temp. 

eCi

levi

( 11Sicsn) 

Cond. Mendes 

(1119/1-) 

Confluents 

opme 
5/19/2008 620 0 1.0 0 Ne Na rile n/a Start development with a pump. 

Pump-on for the 1 at surge. 5/1912008 6:45 25 -15 15 151.00 Na Na n/a 

5/192008 0:51 31 -30 -200 145.40 28.7 57,200 19,000 Pump-off. 

5/19/2008 1E33 133 -10 -200 94.50 rile Ne n/a Piartp-on for 2nd surge. 

5/19/2008 8:38 138 -10 270 147.10 28 57,000 19,000 Pump-off. 

5/19/2008 10:47 287 -8 270 94.90 rife n/a n/a Pump-on for 3rd surge. 

519/2008 10:51 271 -8 245 148.50 28.1 58,400 19,000 Pump-off. 

5/19/2008 12:41 381 1.1 245 100.20 Na Na rile Pump-on for rate sijusbnent Annulus =12.7 ft. 

5/19/2008 12:50 390 0.87 253.  n/a We n/a n/a Rate adjusted, monitor drawdown. 

5/19/2008 1426 _ 488 0.87 336 124.60 28.3 58,700 19,500 Rate stable, pump-off, begin pre-test recovery.  
Pumping Test 

5/20/2008 10:00 0 0.86 0 'Le Na Na Na Pump-on, begin packer test ft 8. Packer 0=300 

5/20/2008 10:11 11 0.91 10 Na Na Na We 

520/2008 1020 20 0.88 18 na na na na 

5/20/2008 10:31 31 0.90 28 19.60 213.2 58500 20,500 Annulus =12.828, Pacicer- 00 psi 

5/20/2008 10:57 60 0.87 53 34.00 28.4 58400 20,500 Annulus=12.837, Padcer=300 psi 

5/20/2008 11:30 90 0.86 79 49.52 28.5 58900 21,500 Anntdus=12.843, Packer 300 psi 

5/20/2008 11:58 118 0.83 102 81.34 28.9 59400 22,500 Annulus=12.844, Packer--300 psi 

5/2012008 1230 149 0.81 127 71.66 28.8 59300 22,500 Annulus=12.841, Packer=300 psi 

5/20/2008 13:00 179 0.80 151 8298 29.1 69600 20,000 Annulus 12.841, Packer- 00 psi 

5/2012008 13:31 211 0.78 176 90.82 28.6 59400 20,000 
Annulus=12.841, Packer00 psi, re-adjust pump rate to 0.82 

9Pre 

5/20/2008 14:01 241 0.80 200 100.14 292 59600 21,500 Annuturp12.841, Packer-100 psi 

5/20/2008 1429 269 0.78 222 107.28 Ne Na Iva Annulus=12.838, Packer=300psf, rsadjust pump rate 

5/20/2008 14:34 274 0.85 226 108.50 29.3 59700 19,500 Annu4us=12.838, Paclear-$00psi 

5/20/2008 16:01 301 0.82 248 114.54 29.5 59900 21,000 Annteus=12.1330, Packer- 00 psi 

5120/2008 15:31 331 0.80 272 120.87 29.5 59900 21,000 Annulus=12.812, Padcer- 00 psi 

5/20/2008 15:58 358 0.79 294 125.41 ilia n/a n/a Annulus=12.794, Packer-400 psi - Adjust pump rate 

5/2012008 16:05 385 0.85 380 127.241 29.8 59800 20,000 Annulus=12.788, Packer=300 psi 

5/20/2008 16:31 391 0.82 321 131.012 29.7 59800 19,500 Annulutp12.773, Packer=300 psi 

5/20/2008 16:59 419 0.77 343 135.837 Na rile rile Amulie12.7/3, Packer=300 psi 

5/2012008 17:05 426 0.81 348 136.608 29.9 59900 20,500 Annulus=12.773, Packer=300 psi 

5/2012008 1729 449 0.79 388 139.30 29.9 60000 20,500 Annulus 12.713, Packer295 psi, Pump-off, begin recovery. 

"gar denotes gallons. 

Wm* denotes gallons per minute. 

-min' denotes redrafts. 

'feet bpr denotes bet below pad level 

"C" denotes degrees cekius. 
"rnrafan" denotes ntiliSlernens per centimeter. 

Ilia" denotes milligrams per liter. 

-par denotes pressure In pounds per square Inch. 
bfedenokre data not available. 
W4 denotes not measured. 

Stalk depth to trotter (Mil) wars measured just prior to pumping test startup. 

• Denotes water level above pad level (feet). 
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PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

start date: snS/2008 
Enddate: 5/20/2008 

IWl 
Paclcer Test No. 8 (straddle paclter) 

Tested interval:1704.6-1722.5 ft bpl 

Fhwmeier Total-Stait (ga l ) : n/a Open Hoto Total OepHi (feet bpQ: 3Q0r(obsbucl lon) 

Flowmster Total-End (ga l ) : n/a Packer Depth Interval ( f M bpl) : 1704.6-1722.6 

Average Test PumiAig Rate (gpm) : 0.81 Pump Setting Oeptli (faet bpl): 178 

Devetopment Duratton (min): 486 Transducer Depth (ts«t bpl): 166.1 

Static Cnw BefbfB Test (feet bpi): l ^ a p i Pipe and open hole volume: 2470«240-2710gais 

Date Time 

Time 

Pumpii ig 

Rate 

Total 
Volume 

Water 
Level 

Temp. Cond. Chlorides Cuiiunuids 

(min) (gpm) (Sal) (fuel bpi) (°C) (mSton) {man.) 
Devetopment 

shBOooa 6 2 0 0 1.0 0 nta n/a n/a n/a Start devetopment with a pump. 

snanaoa 6.45 25 -15 IS 151.00 n/a n/a nAa Pump-on fbr ttte 1 st surge. 

snaiaoa 0:51 31 ~30 >200 145.40 28.7 57,200 19.000 Pump-olf. 
mai2S)0B 8:33 133 -10 -200 04.60 nla n/a n/a Pump-on for 2nd surge. 
S/10/2008 8:38 138 -10 270 147.10 28 57.000 19,(K)0 Pump-cff. 
5/10/2008 10:47 267 -e 270 94.90 n/a n/a n/a Pump-on fbr 3rd surge. 

5/19/2008 10:51 Z71 - 6 245 146.50 28.1 58,400 19,000 PumpKiif. 
5/1S/2008 1Z41 381 1.1 24S 100.20 n/a n/a n/a Pumpon tor rate adjustment Annulus=1Z7 f t 
S/ia/2008 1ZS0 390 0.87 253 n/a n/a n/a n/a Rate adjusted, monitor drawdown. 
S/1fiQ008 1426 486 0.87 336 124.60 28.3 58.700 19,500 Rate stable, pump-off, begin pre-test recovery. 

Pumping Test 
5/200008 10:00 0 ase 0 1.4* nla n/a nla Punqt-on, begin packer test # 8, PackH-psi=300 

saoaooa 10:11 11 0.91 10 nla n/a nla n/a 

9/200008 1020 20 0.88 18 na na na na 

S/20Q00a 10:31 31 0.90 28 10.60 282 58500 20,500 Annuluss 12.828, Packer=300psi 

5002008 10:57 60 0.87 53 34.00 28.4 58400 20,500 Anmihissl2.837, Packers>300 p d 

612012008 11:30 90 0.68 79 49.52 28.9 56000 21,500 Annulu83l^843, Packep=300 psi 

5/20/2008 11:58 118 0.83 102 61.34 28.9 59400 22,500 Anmjhissl2.844, Packer=300 psi 

5/200008 12:30 149 0.81 127 71.66 28.8 S9300 22.500 Annulu8=12.841. Packers300 psi 

5/200008 13:00 179 0.80 151 82.98 29.1 69600 20,000 >VnnuhiS3l2.841, Packef=300 psi 

5/200008 13:31 211 0.78 176 90.82 28.5 59400 20,000 
AnmdusslZ841, PackeFsSOO psi, re-atQust pump rate to 0.82 
gpm 

5/20/2008 14fl1 241 0.60 200 100.14 2 9 2 59600 21,500 /VRnutus^^841, P8Ckei=300 psi 

5/20/2008 1429 269 0.78 222 10726 n/a n/a n/a Anradus=i2.836, Packen=300p8l, re-ac^ust pump rate 

500/2008 14:34 274 0.85 226 108.50 29.3 59700 19,500 AnniAiss1Z838. PackersSOOpst 

5/200008 15:01 301 0.82 248 114.54 29.5 59900 21.000 Annulussl2.830, Packei'=300 psi 

saoaooa 15:31 331 0.80 272 120.67 29.5 59900 21,000 Anmihiss12.812, l^acker^SOO psi 

saoaooa 15:58 358 0.79 204 125.41 n/a n/a n/a Anrajlus=12.794. Packer^soo psi - Adjust pump rate 

5/20/2008 16:05 385 0.85 300 127241 29.8 58600 20.000 Annuiuss1Z788, Packer:300 psi 

50012008 16:31 391 0.62 321 131.012 29.7 50800 19,500 Aimulus=12.773, Packei<>300 psi 

5/20/2008 16:59 419 0.77 343 135.637 n/a n/a n/a Annulus=1Z773, Packers300 psi 

5/200008 17:05 426 0.81 348 136.608 29.9 59900 20,600 Anmihissl2.773, f>ackep°300 psi 

saoaooa 1720 449 0.79 366 139.30 29.9 60000 20.500 Annuhis 12.713, Packer>295 psi, Pumpoir, begin pscovery. 

^QBT ttofvitBS Qcflons. 
iBpnT donofoo Q̂ Dona per mbttJtO;. 
"min" donolBo mlreites. 
"Caet bpr denotea faet below pad loveL 

denotes dogms celcius. 
^nSAxnT denotes inffiSoRiBna per cwAmoter. 

\ng/L* denotes mflSgranis per Bfesr. 
"psT denotes pressure In pounds per square Inch. 
In/ar denotes data not available. 
TMir denotes not measured. 
Static depth to ««aAer (DTVV) wass measured lust prior to pumping test St 
* Denotes water levei above pad level (feeQ. 
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t 
ARCAD1S 

11 

Wait date: 6/214008 
End date: 542/2008 

PACKER TEST WATER QUALITY SUMMARY 
FOGA Golden Gate WINTP Injection Well System 

Golden Gate. Florida 

Packer Test No. 9 (straddle packer) 
Tested intenra1:1813.6 -1832.5 ft bpi 

Flovneeter Total-Start (gal) : Na Open Hole Total Depth (feet bpi) : 3007 (obstruction) 

Flowmeter Total- End (gal) : Na Packer Depth Interval (feet bpi): 1813.6-1832.5 

Average Test Pumping Rate (gpm) : 0.67 Pump Setting Depth (feet bpi): 178 

Duration (min): 488 Transducer Depth (feet bpi): 166.1 t 
Static 01W Before Test (
Development 

b feet pi): 22.90 Pipe and open hole volume: 26701240=2910 gals 

Date Time Elapsed 
Time 

(1111o) 

Pumping 
Rate 

(913m) 

Total 
Volume 

(gaff 

Water 
Level 

(tot bPff _ 

Temp. 

(°C) 

Cond. 

OnSlcrii) 

Chlorides 

(mg/L) _ 

Comments 

D Development 

4.
6/21/08 7:34 0 0.0 0 6.09 Ns nfa Na Start development with pump. #5=160.012, Surge 1 
5/21/08 7:40 6 29.08 174.5 146.51 26.4 58,300 19,500 Pump off, will allow to recover 
5/21/08 9-23 109 0.0 174.5 130.46 Na Na Na Resume development with pump. Surge 2 

-9 5/21/08 924 110 26.5 201 147.08 ' 27.5 . 54,800 19,000 . Pump off, will allow to recover. Annutus=17.959 
5/21/08 1125 229 0.0 201 124.19 Na.Na n/a recovetykg. Anreau17.947, packer ::: 300 psi 
5121108 12:43 307 0.0 201 111.19 Na &a_ Na  
5/21= 12:46 310 0.0 203 115.66 Ns • Na PuMp on, Start establishing tlow rate 

i
': 5/21/08 13:07 331 0.62 216 118.23 ' n/a Na Na  

5/21108 13:34 358 0.60 232 126.38 --'N8 Na Na 

1 521108 14:07 391 0.57 251 134.59 28.8 59,400 , 20,500 
51211/08 :34 ..1144.  

0
0..

53
55 268 - 

,.1
1
45
40.

83
60 

28.
28.

8
9.

, 
 • 

57
60.100 Annulusra 18.044, Padter =I 300 psi 

11  
III:  

58 
41

2
8 

0 
 2

18.
1,500 

500 
5/21/08 1524 

279 
 468 0.53 292. 150.43 -Na : • Na Na Stop development, start pre-test recovery 

Pumping Test 
riti 5/22/08 12:2.03 0 . 0.00 . 0 22.88 Na Na Na Pump-on, begin packer test #9; annutusr=17.96 

5/22418 12:30 2  0.70 • ' 1 • ala n/a Na , Na Packers i Pas press.c295 ps 

5,22108 .1224 6 0.70 : ' 4 Na Na : Na Na 

til 522108 I )1Z58 .,.   30 0.67 17 42.63 28.8 , 58.200  18,500 

1
522/08 '1328 60 ofio 37 55.32 28.5 58,500 18,500 

13I58 90 0.65 56 68.04 -28.6' 58,300 18.500 . 

r
5/22/08 

5/22/68 1428 120 • '0.65 76 80.30 28.7 59 18500 

522108 14:30 122: Na Na Na Na Na Na Pump-off, begin recovery. Arms itiS level: 18.01 

denotes minutes. m
n: denotes gallons per minute. 

,
Teat bor denotes feet below pad letiel•  

"feet apt' denotes feet above pad level. 
7;°C.  denotes degrees cactus. 

f1
+VmS/erir denotes milligemans per certihneter. 
,1riall." denotes milligrams per net 
"psi' denotes pressure hi pounds Der Square bah. 
'rife denotes data not available. 
:VW denotes not measured. 
',Rade depth to water (DTW) was measured lust prior to pumping test startup. 
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ÂRCADIS PACKER TEST WATER QUALITY SUMMARY 
FGUA GoMen Gate WWTP Injeetiofl Well System 

Golden Gate, Florida 

IWI 
Packer Test No. 9 (straddle packer) 

start date: 6/21/2008 
Enddate: 8020008 

Tested intervai:1813.6 -1832.5 ft bpl 

R o w m ^ Total-Slaft (gal): nfa Open Hoto Total Depth (faet : 3007(obstnictlon) 
Flomnator Total-End (gal): nte Padur Ooptti Intorval (Csat bpQ: 1813.6-1832.6 
AvatasB Test Pumping Rate (gpm): 0.67 Pump Setting Depth ( I M bpl): 178 
Development Duratton (min): 468 Transducer Depth (faet bpQ: 166.1 I static PIWBetlore Teat (feet bpQ: 2240 Pipe and open fiote voluine: 267e»240°2»10 gate 

Date Time Bapsod Puii^ilng Total watBT TenqiL Cond. Chiortdes Comments 
Tbne Rate Vohum Level 
(win) (apm) (gao (lieetbpO ec) (mS/bm) (mgfl.) 

DeveloiMnent 
501/08 7.-34 0 0.0 0 6.09 n/a n/a n/a Stert devetopment wtth pump. #5=160.012, Surge 1 

Pump (riT, wffl dkiw te recover s/21/oa 7:40 6 29.08 174.5 146.51 26.4 56,300 19.500 
Stert devetopment wtth pump. #5=160.012, Surge 1 
Pump (riT, wffl dkiw te recover 

501/D8 023 109 0.0 174.5 130.46 nla nla nla Resume devetopment with pump. Surge 2 
501/08 9:24 110 26.S 201 147.08 27.5 54.800 19,000 Pump oif, wifl aBow to recover. Annulus°17.959 
SOI/08 112S 229 0.0 201 124.19 n/a nla n/a reooveiying, Annulus=17.947, packer " 300 psi 
SOI/08 12:43 307 0.0 201 111.19 n/a nla,. n/a 

Pump on. start establishing ihiw rate SOI/08 12:46 310 0.0 203 115.66 nla nla n/a Pump on. start establishing ihiw rate 
501/08 13.-07 331 0.62 216 11823 nla nla n/a 
501/08 13:34 358 0.60 232 126.36 nla nla nla 
SOI/08 14K)7 391 0.57 251 134.59 28.6 59,400 20,500 
5/21/08 i14:34 418 0.55 266 140.60 28.9 60.100 21.500 Annulus ° 18.044. Packer ° 300 psi 

jlsrttm 14:58 442 0.53 279 °145.83 28.8' 57.000 18.500 
IS01/D8 1S24 468 0.53 292 150.43 n/a : n/a n/a Stop devetopment start pretest reooveiy 

i . {h y t Pumping Test 
(5/22/08 0 0.00 . 0 2^88 n/a n/a ! n/a Pump-on, begin packer test M: anriulusal7.96 
502/08 12:30 2 0.70 1 n/a n/a nia n/a Packers P(8SS.B295 psL 

502108 12:34 6 0.70 4 •• nla n/a I n/a nla 
j{S/22n8 30 0.67 17 42.63 28.6 58200 18,500 
1 502^8 1328 60 0.66 37 55.32 28.5 58.500 18,500 
Isnam 13:58 90 0.6S 56 68.04 28.6 58.300 18.500 

1428 120 0.65 76 80.30 28.7 59 18.500 
150208 14:30 122 nla n/a nla n/a n/a n/a Pump^. begin recovery. Anmdus level: 18.01 

i 
I 

I 

I 

I'gpm* denotes gaBons per minute, 
'min* denotes minutes, 
leet bpf denotes feet btfowr pad tovel: 

feet a ^ denotes feet above pad level 

i
^ J°C^ denotes degrees celdus. 
VymS/tanî  denotes mfiBSiefnaiis per cenilineler. 
[(ymo/L* denotes mffigrams per Bier, 

'psf denotes pressure in pounds per squere inch. 
*n/a* rlenolBS data not avniiflWe -
,*N/U* denotes not messured. 
jaatic deptii ID water (tnvy) was rneasurad lust prior to iHonping test 8laiti4>. 

I 
I IK 
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ARCAD1S 

Start date: 6/23/2008 

End date: 92312008 

PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

IW1 
Packer Test No. 10 

Tested Interval: 2138.6-2157.5 ft bpi 

Flowmeter Total-Start (gal) : Na 96 Open Hole Total Depth (feet bp° : 3007 (obstruction) 

Flowmeter Total- End (gal) : Na 188 Packer Depth Interval (feet bpi): 2138.6-2167.6 

Average Test Pumping Rate (gpm) : 0.77 Pump Setting Depth (feet bpi): 178 

Development Duration (min): 277 Transducer Depth (feet bpi): 166.1 

Static 01W Before Test (feet bpi): 12.88 Pipe and open hole volume: 31504140=3390 gab 

Date 

I 

Time Elapsed 

Time 

000 

Pumping 

Rate 

(riPm) 

Total 

Volume 

OA 

Water 

Level 

geet 9P0 

Temp. 

(°C) 

Cond. 

(mS/cm) 

Chlorides 

(mg/I) 

C0111111afItS 

Development 
523(08 trio 0 35 0 3.40 Na Na Na Start development with pump.Sutge 81. Annulus:12.65 ft. 

Pump oft 1 5123/08 0:16 6 33 175 140.70 27.7 54,300 18,500 
I 5/23/08 1:49 99 27.0 175 105.75 Na Na Na Pump- on for surge* 2. 

5/23/08 1:52 102 27.0 230 148.10 27.6 54,600 18,500 Pump-off. 

5/23/08 3:16 186 0.0 230 111.90 Na Na Na Pump-on, adjusting rate for pump test. Annulus: 12.56 ft. 

1523/08 3:25 195 2.0 248 122.00 Na Na Na 
Lower pumping rate to 1 gpm. 5/23108 3:37 207 2.0 272 133.50 Na Na Na 

5/23108 4:15 245 1.00 310 144.30 27.5 54,200 18500 Lower pumping rate to 0.85 gpm. 

i  5/23(08 4:18 248 0.85 312 144.10 NaNa Na Pump-off. 
15/(23108 4:40 270 0.00 312 134.74 Na Na Na Pump-on for last check. 

5/23/08 4:47 277 0.75 317 135.45 27.7 _ 53,900 18,500 Pump-off, begin pre-test recovery. 

Pumping Test 
1523108 15:46 .0 0.00 0 12.86 Na Na Na Padcers: 300 psi, annulus: 12.86 ft. 

5/23108 15:48 0 0.81 0 Ws Na Na Na Pump-on, begin packer test 910 with preset rate. 

5/23/08 16:18 30 0.80 24 27.18 27.9 54,100 18,500 

15/23108 16:48 60 0.78 48.5 40.33 28 54,000 18,500 

123/08 17:18 90 0.77 69 52.00 28.1 53,800 18,500 

1123108 17:46 118 0.76 91 62.99 28.1 53,500 18.500 Annulus: 12.81 ft. Packers pressure: 300 psi. 

05/23/08 17:48 120 Na 92 Na Na Na Na Pump-off, begin recovery. 

Notes: 
ter denotes gallons 

.1Pnr denotes gallons per minute. 
"min* denotes minubss. 
meet bpr denotes feet below pad Imrst 

set apr denotes feet above pad level. 
r denotes degrees bus. 

..1S/air denotes miTiSiernans per canitmeter. 
•Mgrl: denotes rmligrams per Eder. 
1-  sr denotes pressure In pounds per square inch. 

fa" denotes data not available. 
VW denotes not measured. 

CalscomentrastasstrigsnostenGete= Mt Ibulceg ratuessappati6C- rector Tee vail (MOM/ Maher Tesb1Phil1ffrersi1OWI:tx611610 Page t of 1 

ARCADIS PACKER TEST WATER QUALITY SUMMARY 
FGUA Golden Gate WWTP Injection Well System 

Gokfen Gate, FkMlda 

Start date: 6/23O008 
Enddate: 6030008 

IWI 
Packer Test No. 10 

Tested Interval: 2138.6-2157.5 ft bpl 

Flowmeter Total-Start (gal): n/a 96 Open Hoto Total Depth (faet bpl): 3007 (obstmction) 
FlowmelBr Total- End (gal): nla 188 Packer Depth Inteival (feet bpQ: 2138.6-2167.6 
Avaiage Test Pumping Rate (gpm): 0.77 Pump Setting Depth (feet bpl): 178 
Dovelopnmit Duration (min): 277 Transducer Depth (feet bpi): 166.1 
Static OtW Before Test (feet bpQ: 12.86 P4>a and open hoto vohone: 3180»a40»3390gato 

Oats 

1 
Time Elapssd 

Time 
(min) 

Pumping 
Rata 
(gpm) 

Total 
Vohime 

(gao 

Water 
Level 

(lieetbpl) 

Tempt, 

fC) 

Cond. 

(mS/cm) 

Chlorides 

(mg/L) 

Comments 

D leveiopment 
SI23I08 0:10 0 35 0 3.40 nla n/a nla Start devetopment with pump.Surge # 1. Annulus:12.6S ft. 

Pump off. • 5/23/08 0:16 6 33 175 140.70 27.7 54,300 18.500 
Start devetopment with pump.Surge # 1. Annulus:12.6S ft. 
Pump off. 

IS03A» 1:49 99 27.0 175 105.75 ma nla nla Pump-on for surge # 2. 
SI23m 1:52 102 27.0 230 146.10 27.6 54,600 18,500 F»ump-off. 
5/23/08 3:16 186 0.0 230 111.90 n/a n/a nla Pump-on, atQusOng rate for pump lest Annulus: 12.56 ft. 

|S03A)8 325 195 2.0 248 122.00 n/a nla n/a 
Lower pumping rate to 1 gpm. S03A» 3:37 207 2.0 272 133.50 n/a nla nla Lower pumping rate to 1 gpm. 

SO3i0& 4:15 245 1.00 310 144.30 27.5 54200 18500 Lower punpbig rate to 0.85 gpm. 
saam 4:18 248 0.85 312 144.10 n/a n/a n/a Pump-off. 

IS03AI8 4:40 270 0.00 312 134.74 nla nla n/a Pump^ for last check. 
SOSAW 4:47 277 0.75 317 135.45 27.7 53.900 18.500 Pionp-off. begin pre-test reooveiy. 

Pumping Test 
|5/23An 15:46 0 0.00 0 12.86 nla nla n/a Packers: 300 psi, anmrius: 1Z86 ft. 

sosras 15:48 0 0.81 0 n/a n/a nla Pump-on, begin p^ker test#10 wtti p r e ^ rate. 
5123m 16:18 30 0.80 24 27.18 27.9 54,100 18,500 

|5O3/08 16:48 60 0.78 46.5 40.33 28 54,000 18,500 
»23/08 17:18 «) 0.77 69 52.00 28.1 53,800 18,500 
iO3/08 17:46 118 0.76 91 62.99 26.1 53,500 18.500 Annubis: 12.81 f t Packers pressure: 300 psL 

\si33m 17:48 120 nla 02 n/a n/a n/a nla Pump-off, begin recovery. 
Notes: 
laT denotes gaSons. 

jpnf denotes ga0ans per minute. 
'VniiV rlenotes minutBs, 
"tet bpT denotes feet iieiow pad tovel 

Bet apr denotes feet above pad level. 
2* denotes degrees oelcius. 

..iS/omT denotes mifiSieriians per oenitmeter. 
Ing/L'denotes nffigrams per Star. 
' 'sT denotes pressure In pounds per square indi. 

/a* denotes data not avaaaUe. 
I/M* denotes not measured. 
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ARCAD1S 

Start date: 5I2A12008 

End date: 5/24/2008 

PACKER TEST WATER QUALITY SUMMARY 
FOGA Golden Gate WWTP Injection Well System 

Golden Gate, Florida 

1W1 
Packer Test No. 11 (straddle packer) 
Tested interval: 2266.6-22134.5 ft bpi 

gownieter Total-Start (gal) : nla 87710 Open Hole Total Depth (feet bpi) : 3007 (obstacle) 

clowmeter Total- End (gal) : Na 91545 Packer Depth Interval (feet bpi): 220.8-2284.5 

Average Test Pumping Rate (gpm) : 14.75 Pump Setting Depth (feet bpl): 178 

)eveloprnent Duration (min): 250 Transducer Depth (feet bpi): 188.1 

italic DTW Before Test (feet apt): 5.28 Pipe and open hole volume: 3330000=3880 gals 

Date 

1 

Time Elapsed 

Time 

(min) 

Pumping 

Rate 

(gpm) 

Total 

Volume 

(gal) 

Water 

Level 

(feet bpi) 

Temp. 

_ (°C) 

Cond. 

(rriS/cm) 

Chlorides 

(mg/L) 

Comments 

_ 
Development 

5124108 23:48 0 40 0 6.63 apt nla Na nla Pump-on, start development Annulus: 13.32 

Packers: 320 psi. Annulus: 12.00 ft. 1 5/24/08 0:14 26 19 810 128.10 26.8 49,900 17,000 

I 5/24/08 0:36 48 19.4 1410 129.33 Na 

27.4 

Na 

49,200 

Na 

-46/24/08 1:11 83 18.9 2060 129.90 16,500 Annulus 12.05 ft. 

5/24/08 1:48 120 18.8 2190 130.81 28.3 48,900 16.500 Annulus 12.12 fL 

`524/08 2:38 170 18.8 3125 130.26 28.1 54,300 18,500 Water cloudy; annulus: 12.23 ft. 
Water clear, annulus: 12.3 ft. 5124108 3:18 210 19.1 3890 130.32 28.3 54,600 18,500 

5/24/08 3:48 240 19.0 4460 130.46 28.2 54,700 18,500 Adjust rate to 17 gpm- 

5/24/08 3:58 250 17.0 4620 Na Na nla Na Purnpoff, start pre-test recovery. 

I Pumping Test 
5/24/08 11:40 0 16.5 0 5.28 apI nla Na Na Pump-on, start test. Annulus: 13.71 ft. 

5/24= 11:45 5 15.2 80 83.64 28.3 54,800 18,500 Annulus: 12.91ft. 

I524/08 1213 33 15.1 505 83.64 28.3 54,800 18,500 Annulus: 12.91ft. 

5/24/08 12:50 70 14.8 1,055 84.65 .  28.4 55,000 18,500 Annulus: 12.846. 

i  .5/24/08 1320 100 14.6 1,500 84.70 nlaNaNa Annulus: 12.88ft 

I 5124/08 13:50 130 14.3 1,930 84.76 28.1 54,200 18.000 Increase rate. Water slightly cloudy. 

5124/08 14:05 145 15.1 2,155 93.80 n/a Na Na Water dear. 

1 5/24= 14:35 175 14.8 2,600 96.14 28.3 54,100 18,000 Mnulus:12.85 ft. 

I 5/24/08 15:10 210 14.6 3,110 96.33 n/a Na Na 

5/24/08 15:40 240 14.6 3,545 96.39 Na nla Na Annukz:12.89 ft. 

1
524!08 15:56 256 14.6 3,780 96.39 Na 54,000 18,000 Collect lab. Sample. 

i  1/24/08 16:00 260 14.6 3,835 Na n/a Na Na Pump-off, begin recovery. 

Notes: 
▪ ' denotes gallons. 
''rpm' denotes gallons per minute. 

grf denotes minutes. 
set bpr denotes feet below pad lewd. 
set ear denotes feet above pad level. 

"Yr doivawa elaeawasa rah* la 
'm9/an' denotes MISSOMEMS per mnibneter. 

la" denotes milligrams per Met 
er denotes pressure In pounds per square inch. 
fa" denotes data not available. 

-NW denotes not measured. 

CIDocuments and SenIngeGaldon GabliGGI Mt end co requasnAppendC- Pedo3r Test VillA datatIVV1 Pada" TestIMPT#111 
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ARCADIS PACKER TEST WATER QUALITY SUMMARY 
FOUA Golden Gate WWTP Injection Well System 

GoMen Gate, Ftorida 

IWI 
Packer Test No. 11 (straddle packer) 

Startdata: 6040008 Tested interval: 2266.6-2284.5 ft bpl 
Enddate: S/24/2008 

-lowmeter Total-Stait (gal): n/a 87710 Open Hoto Total Depth (faet bpl ) : 3007(ob9t8Cto) 

^owmetar Total- End (gal): nla 91646 Packer Dofrth Interval (faet bpl): 2266.6-2284.5 

Average Test Pumping Rata (gpm): 14.75 Pump Setting Depth (feat bpl): 178 

leveiopment Duration (min): 250 Transducer De|rth (faet bpl): 166.1 

ttatic DTW Before Test (fetf apl): 528 Pipe and open hoto vohane: 3330»30»°3660gato 

Date Time Elapsed Pianping Total Water Tempi Cond. Chtorldes Comments 

Time Rata Vohnm Level 

(mto) (gpm) (^ (feetbpO ec) (mS/cm) (mgIL) 
Devetopment 

5124m 23.48 0 40 0 6.63 apl nla n/a n/a Pumpon, start devtiopmerrt. Annulus: 13.32 
Packers: 320 psL Annulus: 12.00 ft. 5/24/08 0:14 26 19 810 128.10 26.8 49,900 17,000 
Pumpon, start devtiopmerrt. Annulus: 13.32 
Packers: 320 psL Annulus: 12.00 ft. 

504/08 0:36 48 19.4 1410 129.33 nla n/a n/a 
jSO4/08 1:11 83 18.9 2060 129.90 27.4 49200 16.500 Annulus 12.05 ft. 
5/24/08 1:48 120 18.8 2190 130.81 28.3 48.900 16.5(M) Annulus 12.12 ft. 
S04/D8 2:38 170 18.8 3125 13026 28.1 54.300 18.500 Water doudy, annulus: 12.23 ft. 

Water dear, annulus: 12.3 ft. 504/08 3:18 210 19.1 3890 130.32 28.3 54,600 18,500 
Water doudy, annulus: 12.23 ft. 
Water dear, annulus: 12.3 ft. 

SO4/08 3:48 240 19.0 4460 130.46 282 54,700 18,500 Adjust rate to 17 gpm. 
504/08 3:58 250 17.0 4620 nla n/a n/a n/a Pump-off, start pre-test recovery. 

Pumping Test 
S/24/D8 11:40 0 16.5 0 528 apl n/a n/a nla Pump-oa start tesL Arandus: 13.71 ft. 

V24m 11:45 5 152 80 83.64 28.3 54.800 18.500 Annulus: 12.91ft. 

SO4/08 1^13 33 15.1 505 83.64 28.3 54.800 18,500 Annulus: 12.91ft. 

V24A)8 12:50 70 14.8 1,055 84.65 2&4 55,000 18.500 Anntdus: 12.84ft. 

M4m 1320 100 14.6 1.500 84.70 n/a n/a nla Annulus: 12.88ft. 

504/08 13:50 130 14.3 1.930 84.76 28.1 54,200 18.000 Increase rate, water sOghUy doudy. 

1/24/08 14:05 145 15.1 2.155 93.80 n/a nla n/a Water dear. 

<S04A)6 14:35 175 14.8 2.600 98.14 28.3 54.100 18,000 /Vnnuius:12.85 ft. 

S04A)8 15:10 210 14.6 3.110 96.33 n/a nla nla 

SO4/08 15:40 240 14.6 3.545 96.39 n/a n/a nla Annulu5:12.89 ft. 

504/08 15:56 256 14.6 3,780 96.39 n/a 54.000 18,000 CoOect lab. Sampto. 

V24A8 16:00 260 14.6 3.83S n/a nla nla n/a Pump-off, begbi recovery. 

Ktotes: 
'"XnC denotes gaOons per minute, 

iln" denotes minutos. 
Ml bpr denotes fset befcmr pad leveL 
Bet apr denotes feet alxive pod leveL 

^ r ^ HMmbM rimvcwMtt mlrlf M 
"mS/cm" denotes miffiStemana per canitmatar. 

m/L'denotes ndSigrains per Bter. 
si* denotes pressure In pounds per square inch. 
/a* denotes data not avaSaiiie. 

'n/IM* denotes not meesuiedi 

aoooMrementSMngtOMmQm/satimtnAa^ie^^ Packer Teats»>nnn 
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GOLDEN GATE WASTEWATER TREATMENT FACILITY 

CLASS I INJECTION WELL SYSTEM 

MILL CERTIFICATIONS 

MONITOR WELL MW1 

24-INCH 0.D., 0.375-INCH WALL THICKNESS, STEEL CASING 

GOLDEN GATE WASTEWATER TREATMENT FACILITY 

CLASS I INJECTION WELL SYSTEM 

MILL CERTIFICATIONS 

MONITOR WELL MW1 

24-INCH O.D., 0.375-INCH WALL THICKNESS, STEEL CASING 



YOUNGQUIST BROTHERS, INC. 
-las Received The Shop raw1 Su 111tol 

SliSedion 34042t 
Oats: ‹LcF_44_./ 
Signature: ___.;191%„ YE CORPORATION MILL CERTIFICATE 

COMMODITY: CARBON STEEL PIPE PER SALES CONTRACT CERTIFICATE NO:PSCON6COITC5 
NO. SEUSIT6CO2TD3 DATED DECEMBER 11.2006. DATE OF ISSUE:4/29/2007 

CUSTOMER: OZONE INDUSTRIES CORPORATION 
15465 PINE RIDGE ROAD InvoieeNo. SEUSFP6002TD3 
FORT MYERS. FL 33908 LC NUMBER.: 5279996 

The CARBON STEEL PIPES am tested according to ASTM A139 GRB 
This Is to certify that In accordance with the relevant specifications and contracts. 

The CARBON Suatt. ?MS manufactured were tested and qualified by  our Quality Control Department. TOTAL : 746 PCS / 29&401-17 1769.61911EIT 

Pipes 
No. 

Heat 
Numbers 

Steel Quaintly 
` 

Dimensional 

TESTING RESULTS 

FrattertIng UT Test 
O.D. 'ALT.Length CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES Ihbrdrng 

e 
propertiesHiram:raft Test 

Holding ltrocclas 

Grads rn In It Pee IL MT InspecIten C Si  Mn P 5 as(Mpa) ab(Mpaj 55(%) ab Pim Psi  Test (13) Test (6) 
_18 238404 8 20 0.375 40 5 200  7.138 . OK 0.18 021 0.40 0.014 0.029 310 425 31 OK 878 OK OK 

19 238403 8 20 0376 * 40 5' 200 7.138 OK 0.17
. 
 0.25 0.44 - 0.013 0.030 310 426 32 OK 

-• 
078 OK OK 

20 175702 8 r  20 0.375 40 4  160 5.710 OK 0.10 0.2E1 045 0.016 0.033 300 420 31.5 
.--- 

OK 878 OK OK 
11 178907 8 20 0.378 40 ; 5 ,___ 200 7.135 OK 0.18 0.18 0.39 asios 0.030 315 435 31 OIC 876 OK OK 
22 175501 13 20 0.375 1 40 2 80 • 2.864 OK 0.15 019 0.35 0.009 1,420 315_ 425 1114Qic_i 8/6,0 OK 
23 • .010505 ter - 17 24 0275 40 4 160 ' 8.874 01< , 0.19 0.28 048 0_073 0.033 305 420 31.6 OK 563 OK OK 

24 010508Y B • 24 0275 40 4 180 ELM OK 0.17 ,  0.23 0.45 0.014 0.027 285 420 32 OK 563 OK OK 

25 , 012602 8 24 0.375 40 4 160 8.874.  OK 0.18 0.22 043 0.013 0.028 315 430 314 OK 6133 OK OK 

26 0132011/ 8 : 24.  0.375 40 4 181)  8.874 • OK 11E1 0.24 048 0.011 0.033 320 425 32.5 OK 533 OK OK 
27 012005 B 24 0.375 40 4 180 8.874 OK . 0.17 0.26 0.44 0.012 0.032 315 ' 420 32 OIC 583 Cat OK 
28 012130411 B 24 0375 40 4 180 8.874 OK 0.16 0.19 040 0.011 0.030 310 420 31.5 OK 563 OK 01( 

29 011705 8 24 0.378 ' 40 4 160 8.874 - OK 0.17 - 0.21  0.44  0.013 0.031 318 420 32 OK 583 OK OK 

30 011701 3 24 0.375 40, 4 160 6.874 01< , 0.17 025 043 aims 0.032 315 425 30.5 OK 583 OK OK 
31 011505 B 24 , 0.375 40 4 180 8.874 OK . 0.18 0.21_ 042 ' 0.012 0.030 310 32 , OK 563 OK OK 

32 011702V B 24 0.375 40 4 160 8274 OK 0.16 0.24 
. 
, 046 0.010 0.033 305 420 32.5 OK 663 OK OK.  

33 011504V 9 24 0.375 40 4 180 0.874 . OK 0.17 0.23 044 0.012 0.031 320 425 316 OK  563 OK ; OK 

34 015001 8 24 0.375  40  160 8.574 OK 0.17 ' 0.22 0.43 0.011 0.032 305 ' 425 32. ...y_ OK • 663 OK OK 

McoRFoniiLim M n i CERTIFICATE 

'̂OUNGQUIST BROTHERS. INC. 
Sas Recshflxl Tiiis Shop Prawing/SubniHtBl 

Signature: ^. . lspj^^^$^ ~ 

QMrfMODITY: CARBON STEEL PIPB PBR SALES CONTRACT 
NO. SEUSn>6C<».TD3 DATED DECETdEER 11.200£. 

CUSTOMER: OZONE INDlBTmiES CORPORATION 
IS465 PINE RIDGE ROAD 
FORT MYERS, FL 3JS08 

The CARBON STEEL PinSS are teslsd sccordinf to ASTId A139 CR3 
This IS to certify that In acconlanix with Ibe relevant spna&dions and cootcacis. 

CERTnTCATENO-JSCNJNSCOlTCS 
DATE OF ISSOB:4fl9/2007 

InvoiooKo. SBUSIT6CQ2TD3 
LCNUMBBRj 5279996 

TOTAL: 746 PCS/2984QFr/ I769.619MT 
Sba TSTINQ RESUtTS 

PIpas 
No. 

VssH 
Numfaeis 

steal 
O.D. 'AtT. Unglli 

Quamrty Dlinansional 
CtSUICAL PROJ^ERriESCQ PHySICAL PROPEFtriES VWdltig 

pioperfias 
HydratMoTaal 
HciMlRglliiisctOs 

FbRenliis LflTasl 

6rad9 I*' h n P » A m Inapecnon C Si Mn P s ostMpa) ab(Mpa) oil PaPiSi Tesl{B} Test(B) 
18 238404 B 20 0.57S 40 S 200 7.138 OK 0.19 o i l 0X0 0.014 0.020 310 425 31 OK 878 OK OK 

338403 Gi 20 0376 40 5 200 7.138 OK 0.17 0.25 0.44 0,013 0.030 310 425 32 OK 878 OK OK 

ao T75702 B 20 0;375 40 4 ISO 4710 OK 0.10 0.28 0.43 0.016 0.033 SCO 420 31.5 OK 878 OK OK 
21 176807 B 20 b.37B 40 ' 5 200 7.138 OK a i B 0.18 0.3B 0.008 0.030 315 435 31 OK 876 OK OK 

22 17K01 B 20 0.375 40 .2. 80 2.BS4 OK IMS 0,19 0.30 OOOO 425 31.5 OK 876 OK OK 

23 010SOSV B 24 o;a75 40 4 6.874 OK a i a 0:26 0.4B Oiors 0.033 306 « e 31.6 OX S63 OK OK 

24 B ' 24 0.375 40 4 160 &a74 OK 0.17 0.23 0.45 a o i 4 0.027 295 420 32 OK 563 OK OK 

as : 012602 B 24 01375 40 • 4 1B0 8.S74 OK a i B 022 0w43 ao i3 osaa 315 430 31.5 OK 683 OK OK 

23 01^01 V B 24 0.37S 40 4 ISO 6374 OK 118 024 QM a o i i ojasa 320 42S 32.5 OK 533 OK OK 
27 01200S B 24 0I.37S 40 4 , 180 6.874 OK Q.I7 026 0A4 aa i2 ojm 315 420 32 OK 583 OK OK 

28 1HZSD4V B '\ 24 0.37S 4 ; ISO 8J74 OK 0.16 a i 8 040 a o i i 0.030 310 420 315 OK 563 OX OK 
2a DItTtJS B 24 osn 40 • 160 ae74 OK a i 7 021 0.44 a d i 3 O.I»1 315 420 32 OK £63 OK PK 
30 011701 a 24 0.375 40 4 160 8.874 PK 025 0.43 0.013 0.032 315 426 30^5 OK 563 OK OK 

31 0115031/ B 24 , osns 40 4 160 8 ^ 4 OK a tB 021 0-42 a o i 2 OJBSO 310 425 • 32 , OK S63 OK OK 

32 o i i 7a2y B 24 0J7S 40 4 160 8.874 ; OK 0.18 024 Oyl6 ; 0.010 0.033 305 420 32.3 OK fi63 OK OK 

33 pi16IMy< B 24 0.373 49 A 160 Bja74 0.17 023 0.44 0J)31 320 425 31.3 OK 663 OK OK 

34 015001 : B 24 40 4 6.874 OK 0.17 ; 032 QM 0.011 0.032 30S 426 32 - OiC 563 Ok OK 



GOLDEN GATE WASTEWATER TREATIVIDJT.FACILITY 
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CLASS I INJECTION ;WELL: SYSTEM 

MILL- CERTIFICATIONS 

MONITOR WELL MW1 

16-INCH 0.D., 0.375 INCH WALL THICKNESS, STEEL CASING 

- 

• 

•r.^i- v.. 

CLASS I INJECTION WELL SYSTEM 

MILL^OBRTimCA™ 

RflONltpR WELL MWI 

16-INCH O.D., 0.375-INCH WALL THICKNESS, STEEL CASING 



HylpiPA) &C1181.01__M-T-611JAE 
Mitga)  HYUNDAI HYSCO 

9151M CIS 
CERTIFICATE NO. : 6A02409 
WIMP 
DATE OF ISSUE. : 2007/01/22 
AQIIM 1 
CONTRACT(P/0) NO. :.58699 
gRi 
COMMODITY i E.R.W. STEEL PIPE 
HEIR21 
SPECIFICATION : API 51. X42/AP: 5LB PSL I /ASTM A53B/ASME SA538 

u901XI  
PAGE 1 of 2 o AFo 11  A-I ( A ) 

MILL INSPECTION CERTIFICATE 
EN10204 TYPE 3.1 B-1991 

gAi•Bif 
(ULSAN PLANT) 

AIIIM4dt 
(SEOUL OFFICE) 

1Bt1ii31A1 %R.§ 26519XI 683-040 
: #265 YUMPO-DONG, BUK-KU, ULSAN,KOREA 

TEL:82-52-280-014, FAX:82-62-287-8916 
MUM Wil4 c441% 837-36111X1 6E013E191 135-080 
LANDMARK TOWER 837-36, YEOKSAM-DONG. 
GANGNAM-KU, SEOUL, KOREA 
TEL:82-2-2112-8114, FAX:82-2-776-7095 

200002648 
21 Al 

CUSTOMER EIC6§91VAI 

204 AI 
IMPACT TEST 

( 'CI 

S01N 
COATING 
. TEST 

22627E (22: 
CHEMICAL COMPOSITION 

el BNB TENSILE TEST 
(Gene Length 2 INCH) 4•11AN8 

HYDRO-
STATIC 

TEST 
314 

DIMENSION 
2121 546 x 11 01 

(OUTDiA a THICK a LENGTH) 

215. 
HARD 

NESS 

TYPE 
OF 

PIPE 
END 

411 
OUAN 
-TITY 

anas B 
TENSILE '01 

B161 W.5  
YIELD 

STRENGTH 

STRENGTH  

4 
021473 

ABSOR-
BED 

ENERGY 

0101 
*RR 

WEIGHT 
OF ZINC 

COAT 

163 
REM- 
ARK 

WEIGHT TIVt116. 
HEAT NO. III0 

SHEAR 
AREA 

DIP 
TEST 

C Ti AI CEO 
69 

Mn P CI M o V Nb SI S Cu NI 

w 
' di 7 67 

B Et 
al 5 PSI 

TI-
MES ...JOULE al 0 0 0 (PCS) ral 45 ■1 62 63 (KO) 86 Mpa/PSI % NO .100 HV x 100 1000 

300 EB BE NB 14' X .375' X 42.000' 406 

71.101 

110 114,160 36 TR TR TR 1.910 51352384 

5852387 

464 Is • 76 10 2 1 13 2 

0000 

TR: 453 472. TR 27 29.021 1,910 13 298 37 17 TR 77 15 7 2 2 2 

at* 
‘L."  

1140 

ES BE NB 14' X .500' X 42.000' 76 104.474 2,550 8852230 319 509 37 • 19 484 TR TR 6 2 TR 2 86 14 2 

atom 

328 

axe 

00.100 1.000 

501 

1.000 

TR 2,550 1 1,375 SRI 0481 477 

0.7P3 

474 

17 36 12 TR • TR 2 3 2 BS 2 

EB BE N 185 260,429 346 2,230 496 38 TR TR 16 3 15 9 2 2 TR 75 

411.700 MOM 0.10 

C633979 900 

*0011 

299. 

440 481 37 15 1 TR TR TR 2.230 7 2 2 3 BO ' 14 

KAM 114.007 

452 • TR 2.230 O C824349 471 36 TR TR 16 2 76 12 B 2 2 1 

613 

s - 
R-FLATTENING 

TEST 
OLARkei 614 TEST 

HEAT 610 TREATMENT 
VISUAL M11  DIMENSION TEST 

FLATTENING, BEND, 612 GUIDED BEND TEST 
NONDESTRUCTIVE TEST 

(U.T1 
113 DRIFT TEST 16 FLANGE TEST 616 R.A1.7 617 CRUSH TEST 615 

GOOD GOOD GOOD GOOD GOOD 
UnI11)41(MImm, IIInCh) 312 A 3.48-169Tond ore W, OD:Outside Diameter NOTE) 61 hype. Pre pe End NW 134 UNI OHM:Meier, FIFeet.1:(n) 

E16:ERWAE/ filPf) -- RB:SAWIREHNED TC:Throad CooP0n0 
ZAIRWIll &eat musAwma(ut) RGIRoll Clrooving 
-EG:ERWMERNE1) AS:SAW&160111 2 VG:VIelquilc Groon/In0 
EC-IERWSILIAM PE:Ptedn End PC:Ptain End +, coupled-  
ED:EMMUAIIII BE:level End ' PB•Plan End + Bevel End 
EN owneen()11 TE:Throad End SD,Efoll End 

65 0 GOOD 68 L:Long3udInal BIB TITranaverae 0143127 
LOB H Heat(Ladle) AnaIiihs teem. PiProduct Analysis 4111109. WP:Weld Product Aneirs;6 fitalo xs BEN 
610:Heal Trealrnen1 917 21 611 Anal & Olemenalon Test Ett 511 13441A) 

13:Raveme Rattarang Teat EITIAI 21 614 Foaling Teal 8181481 
616:Residual magnadom Tool BRA Et AIN 817:Crush Teel OW Al 9I la 18:N11 Teal a0N01  

67 13:13ase Metal 2784, W:Weld Pen $O* 
119 CEO=C+mn/6+(NNCu1/15+(Cr.tmow)/5 *AB& W 

12 Flattenina/Bend/Gulded Bend Tozni9V/SSIBI9A121 
515 Nandestruclare Teal UM BI 

113:Fiande Teel VEVIAIN 

-NOTE-2 • SPEC YEAR - AR11004/ABDA 2004/AShIE 2004 

a aei 3101 61219 OBS 2119/1-10. 
WE HEREBY CERTIFY THAT MATERIAL DESCRIBED HEREIN HAS BEEN ACCEPTED IN ACCORDANCE WITH THE PRESCRIBED SPECIFICATION AND ORDER 

• a 011101DA101 213113 2111521 11 SAI ea* matZ yam 441201. ar Ai gem Ol.e/MAI 112)4 VIME 5010118 Ersiat 4. 210140. 
YOUNGOUIST BROIHERS, 

INSPECTION MANAGER 

HYUNDAI HYSCO A4(210 x  297) 

CERTIFICATE NO. 

DATE OF ISSUE. 

CONTRACT(P/0) NO. 
5S 

COMMODITY 

SPECIFICATION 

EA02409 

2C07/OI/22 

58699 

E.R.W. STEEL PIPE 

API SL X42/AP; SLB PSLI/ASTM A53B/ASME SASSB 

moixi 
PAGE S M e g A1(A) 1 o l 2 

200C02S4a 
MILL I N S P E C T I O N C E R T I F I C A T E 

EN10204 TYPE 3.1 B-1B9I 

HYUNDAI HYSCO 

3 ai Al 
CUSTOMER 

SAi 'SS S 6 i 3 ^ M ^ ? e a s z e s e i x i 683-040 
(ULSAN PLANT) : #265 YUMPO-OONQ. BUK-KU. ULSAN.KOREA 

TEU82-S2-280-0I4, FAX:82-62-287-8916 
H 9 H f ± MSM 837-36el]] aEOIBEl^ 135-OSO 
(SEOUL OFFICE) .. LANDMARK TOWER 837-36, YE0K8AM-D0NQ. 

• GANQNAM-KU, SEOUU KOREA 
TEU8Z-2-2112-8114. FAX:a2-2-775- 7095 

9 8 . 
TYPE 
OF 

PIPE 
END 

DIMENSION 
sua « %io X vol 

(OUTOlA « THICK « LEN3TH) 

4V 
OUAN 
-Tmr 

SSI 
WElOHT 

(PCS) (KO) 

HYDHO-

TEST 

HEAT NO. 

ei9AI8 TENSilfTEGT 
(Qaaa Lensm : Z INCH) 

YIELD 
STBEN3TH 

eisas 
TENSILE 

STDENQTH 

Mpt/PSI 

300' 464 480 

4000 i f , i » n.isQ 

2oa 4S3 472 

313 4B4 509 

4 tUD a.m n.no 

3ZS 477 501 

u . m as.Tgo 

346 474 496 

4f.rM « . m n.Mo 

;300 440 461 

44,0M 44.m MjBU 

299. 452 471 

H-FWTTEMNO 
TEST 

E.L 

CHEMICAL COMPOSaiON 

CEO 
l<9 

I S . 
HARD 

IMPACT TEST 
(IC) 

0114X1 
Afison-

BEO 
ENERQY 

B El 

maa 
SHEAR 
AREA 

s iA ie 
COATING 

TEST 

01B 
¥•11* 

WEIGHT 
OF ZINC 
COAT 

g/n* 

aim 
DIP 

TEST 

TI­
MES 

U 3 
REM­
ARK 

EB BE NB 14- X .375' X 42.000' 

EB BE 

EBBE 

14* X .500' X 42.000' 104,474 2,550 

:,5So 

2,230 a 

8852367 

SRI 6461 

0633979 

C624349 

37 

TR TR TR 

TR 

TR 

TR 

TR 

TR 

TR 

TR 

MIO HEAT 
TREATMENT • 11 VISUAL I 

DIMENSION TEST 
FLAHENING, BEND, 
GUIDED BEND TEST 

FLARNQ 
TEST 

NONDESTRUCTIVE TEST 
(U.T) R.M.T Ml7 CRUSH TE3T a 16 DRIFT TEST • 18 FIANQE TEST 

GOOD GOOD  
WSTTTin-typroi pipe gnd & 8 

GOOD GOOD GOOD 

EG^EnvyqaiBiet) 

a):aiwHLiJtia"'~ 
EN^ERWEIBabr^ JE^Thiead End 

TC'Thfoad CcupUnp 
RG'ftoH Groov̂ ftQ 
.VG:Vlclauiic Gfoovlnfl 
PC;Plaln End t OouotoJ" 

w-.Wain.EndV'a.;gtKr 
BD:Ball End 

>I2 NB:Niiilni>nal Bora B H a , OD:OuUilda Diameiar ff3 umT9fl(M:mni, l:incM 
• 5Q:GOOO KSULangiludlneltlBSItl. r:Transvarsaa?9IS) 
• 6 H:Haa(lLadla) Analyili ae ie« l , P:Pioduci Anal/sl« nSSa i . WpiWeU Product Anatys.s S 9 ¥ )(gBS<4 
niO-HealTiaatmanl B»£ l n i l Vlatal a D'amanatonTaat 9 D4>aM 
B13:ftavano Battanlna Tail S31Alft SI4 ftailng Tail UOAIB 
a16:RisidM.Bl MagnoUam Tael &<?nSAie x17:Ciuili Tasl S t l H H BI8:DnllTaal SgAlB 

B4 Unit Elfl(M:Malei,'F:|ieal,'l:lnclil ' ^ 
ai7 B:8aaa Malal W:Wald Part 8 9 ¥ 
ag CEa°CfMn/6«(NHCu)/1S'»(Ct'»MO'fV)/5 STiB^S 
• 12 FlaUanlna/Band/QulABd Band Test B B / B E / a t l M f i 
HI5 NondaaUucBvaTaal UIIljliaAt 
ai9:FianaaTasl SHI IA ie 

INOVE 8. SPK - APl-Sllojy/CTiiii iibm^i Mi 

V0UN6QUKT 6R0THB1S, WE HEREBY CERTIFY THAT MATERIAL DESCRIBa) HEREIN HAS BEEN ACCEPTED IN ACCORDANCE WITH THE PRESCRIBED BPECIRCATION AND C 
• s aAtse /dH B3IB ^ a s E a A I B M eraw s m <a»K + i i s n . aA isa /d w.azAi » & n « i s s ffoieig s s i t i <> i i e u u . 

INSPECTION MANAGER 

Sgnahvt, 

HYUNDAI WSCO A4(2l0x297) 



1
w17/.. 00 EgJFNDAr H I-TC011 A E  HYUNDAI  

2124A1 2111 
CERTIFICATE NO. 

6173 
DATE OF ISSUE. 
X1211t1ei. 
CONTRACT(P/0) NO. 
(i% 
COMMODITY 
741111 21 
SPECIF CATION 

40174 
6A02409 PAGE 

: 2007/01/22 

: 58899 

: E.R.W. STEEL PIPE 

: API 5L X42/API 51.21 PSLI/ASTM A530/ASME SA53B 

2 of 2 

MILL INSPECTION CERTIFICATE 
EN10204 TYPE 3.1 B-1991 

I~AF.o§ SORIA gl Ma 285'M XI 883-040 
(ULSAN PLANT) : 0285 YUMPO-DONG, BUK-KU. ULSANAOREA 

TEL:82-52-280-014. FAX:82-52-287-8916 
M 61AI itlEtP :a§ 837-362173 O50)3E1411 135-080 

. LANDMARK TOWER 837-36. YEOKSAM-GONG. 
• GANEINAM-KU. SEOUL, KOREA 

TEL.:82-2-2112-8114. FAX:82-2-775-7005 

200002548 
211 Al 

CUSTOMER 2131E616W kiaApia_+. 
(SEOUL OFFICE) 

SEWN 21 
COATING 

TEST 

$04121 
oAPACT TEST 

( t) 
2.11/N 8 TENSILE TEST 
(Gage Length 2'111CH) 

!1 MO12(90 
CHEMICAL COMPOSITION 4.t AIN 

HYDRO-
STATIC 
TEST 

a s 
TYPE 
OF 

PIPE 
END 

N4. 
DIMENSION 

SW a C21 i101.  
(OUTDIA x  THICK a LENGTH) 

a 
HARD 

NESS 

+V 
OUAN 
-17Y 

a 
a 
a 

OHS 
*NW 

WEIGHT 
OF ZINC 

COAT 

bI2 
REM- 
ARK 

TENSILE 
STRENGTH 

WEIGHT 74BtE1S 
HEAT NO. 

2148E 
YIELD 

STRENGTH 

ass 
DIP 

TEST 

01t4 XI 
ABSOR-

BED 
ENERGY 

V TI tb AI CEO 
59  

C SI Mn P Cu Ct 5 NI Mo SHEAR 
AREA 57 E.L B PS! • 5 

TI-
MES JOULE'  1 • 2 53 54 (PCS) (KG) Mpa/PSI 0/,f 118 x 100 a 1000 •100 KV 91 5 1000 

11.1.403) 81129:1 

E, 2.230 C824250 305 460 485 37 , 15 '  16 80 TR TR TR 2 2 2 

Iaaw TI IN .11,21/ 

477 315 455 18 37 78 6 TR TR TR 2 11 2 2 

4S.N. 13.AN 

380 474 497 38 IS 80 TR TR TR 2 IS 8 2 2 

SUN now NI IN 

TOTAL 379 . 506.459 

511 VISUAL 
DIMENSION TEST 

HEAT 510  TREATMENT 
FLATTENING. BEND. 
GUIDED BEND TEST 

513  R-FLATTENING 
TEST 

FLARING 
TEST 

NONDESTRUCTIVE TEST 
(U.T) 

5117 CRUSH TEST 512 518 DRIFT TEST et Hi FLANGE TEST 516 R.M T 51 14 5115 

1 GOOD 
rrr_....____rarrcratrutujRrr_rrg

r. 
TAR  set, : 

.GOOD GOOD GOOD GOOD 
li-3-0iat 41 M:mm. neh NOTE I la 1 Tine of p roe End a a lag tentodagnet am. Aga. ODIUM' Trolametet 

57 Iii:Elase Metal 47S4. W:Weld Part gag • 

mg CECP4C+Mn/8+0414•Cul/15+(ccrikov1/5 1319 &la 

012 Flattening/Eland/Guided Bend Teat as/!IE/16AI91  
el Is Nondoldrucnvo Teal 111111318A1 
a le:Flange Tod 16612J41 

EB:ERWarlaI1112.11 F113:21AWACE121) ,TC:Threed Coup rei 
ek•EAVIIII&Es RG:SAW,IR El MI el FIG:Roll charming 
ea. d4a au PI) RS:SAW:1.1(1011116-  VG:Viclatnic Grooving 
EC:ERWaUue PE:Pia1n End PO:Ptain End + Cc:waled 

ye En : a n •, eve d 
EN:Ei1Ww19&111711 TE:Thread End EID:Bell End 

M 5 a (3000 • L:LongiludInel Val SIC Tlianavetee ISPF152) 

58 H:HeaikaalM AneYsla Siegel. P:Ptodict Analysis TI BEM. WPMele Ptoduet Analysis 111841 101841 
■ 11 Visual 8 Diemen:den Teal Ile M +ZIA! 
m14 Flaring Teal WMAITS 
1118:OII1 Teal 316IN 

510:Held Treatment 51 2121 
1113:Revering Flattening Teel a7a 
NIB:Residual Magnetism Test Et444114121 N17:Crush Test SHINE 

NOTE 2 • SPED YEAR - APi 2004TASTM 2004/AWE 2004-  

a 4188 au RA 01 1121021€111 Y9121uu.  
WE HEREBY CERTIFY THAT MATERIAL DESCRIBED HEREIN HAS BEEN ACCEPTED IN ACCORDANCE WITH THE PRESCRIBED SPECIFICATION AND ORDER 

• 1841894100 0318 W2141541 MOM 4.1239) fin 111418 + 21201. 2114911141 41.8 N mem snmg a sets + VOLK!. 
YOUNGOU1ST BROTHERS, INC. 

Has Reviewed Rani" DrowinotSubm  
121/Seigoir Ma*  icia00 -0  
Transmittal No.* Date ZS 
signalize  /t? i  

INSPECTION MANAGER 
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2 31( A) 
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API SL X42/API SLB PSLI/ASTM A53B/ABME SAS3B 

S A t ' S S g t i S ^ A I f ^ ? a s g 26SSiXl 6B3-040 
(ULSAN PL*NT) : #265 YUMPO-OONG, BUK-KU. ULSAN.KOREA 

T E L : 8 2 - 5 2 - 2 8 0 - Q U . FAX;B2-52-287-89l6 
A I S ' A I ? : ^ AISAI B t ^ S 837-36eiX| a H Q i a E l f l 135-080 
(SEOUL OFFICE) . LANDMARK TOWER 837-36, YEOKSAM-OONQ, 

' QANQNAM-KU. SEOUL. KOREA 
TEL.B2-2-2112-8114, FAX:a2-2-775-7095 

B t t a S I K l 
CHEMICAL COMPOSITION 
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(U.T) a 17 CRUSH TEST «16 DRIFT TEST FLANGE TEST 
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COMMODITY : ERW. STEEL PIPE 

SPECIFICATION : API 5L X421API 51.8 P511 A5711 A53BIASME SA538 
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DRAWN TO ANSI SIDS 

DIMENSIONS IN INCHES 
DO NOT SCALE 
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TOLERANCES  
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16-  OD x .500 WALL CASING 

1/2" STEEL RETAINING RING WITH 20" OD 

(
WELDED ON TOP OF 0-RING SEALS 

TWO 25" DIAMETER 0-RING SEALS 
CUT OUT OF CONVEYOR BELT, 

EACH 1/2" THICK 

20" OD x .500" WALL CASING SLEEVE 
WITH TAPER ON BOTTOM 

WELDED TOP & BOTTOM TO 16" CASING 

F 

E 

C 

* THIS WILL BE WELDED ONTO THE BOTTOM OF OUR FIRST JOINT OF CASING WITH THE 0-RING SEALS SET AT 1080'. 
B 

A 

YOUNGQUIST BROTHERS, INC. 
15465 Pine Ridge Road, Fort Myers, Florida 33908 

IN, *yen h cebbleekt Thi• &wee oat Rs eoppibbl toe the proleolo 
leased to IM atm venom cod must rot b. used. ofedooed m rowdy:rod to 

my term abutment/ amyl es settoeset h wilily by W. oboe cooper* Tla 
Mob; wool be rebored nib gootalke asoVor co coloblekot of job n teOretele 

GOLDEN GATE WASTE WATER TREATMENT PLANT 
MONITOR WELL (MW-1) 

16" CASING ON UPPER ZONE 
16" SEAL ASSEMBLY  

MOM 

JAM 2/5/2008 

-Wired 

B 
Sceloilehood No 

16 - Seal 
Assembly.idw 

*MOO 

Sh 1 of 1 0 
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F 

E 
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12 11 7 I 6 [ 5 
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4 3 2 

12 I n I 10 i 

• OUNGQutS'^ BROTHERS. :NC 
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••"dusei^Man wbjf_//;j3^ '.^^J.-rc^ 
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16' OD X .500 W/U.L CASING 

1/2" SrEEL RETAINING RING WITH 20" OD 
waOED ON TOP OF 0-RING SEALS 

TWO 25" DIAMETER 0-RING SEALS 
CUT OUT OF CONVEYOR BELT, 

EACH 1/2" THICK 

20" OD X .500" WAa CASING SLEEVE 
WITH TAPER ON BOTTOM 

WELDED TOP Ic BOTTOM TO 16" CASING 

THIS WILL BE WELDED ONTO THE BOTTOM OF OUR RRST JOINT OF CASING WITH THE 0-RING SEALS SET AT 1080'. 
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DRAWN TO ANSI STDS 
DIMENSIONS IN INCHES 

DO NOT SCALE 

YOUNGQUIST BROTHERS. INC. 
15465 Pine Ridge Rood, Fort Myers, Florida 33908 
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droring nasi ba ntiantd ntb ^ntollDa an^or ca conpUiaa of jot n appfcctte. 

(X)LDEN GATE WASTE WATER TREATMENT PLANT 
MONITOR WELL (MW-1) 

16° CASING ON UPPER ZONE 
16" SEAL ASSEMBLY 
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( y j 

2/5/2008 
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1 S - Seal 

Assembly.ldw 

Sh 1 of 1 
12 I I 
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MONITOR:WLL MW1 
, • • 

NOMINAL 65/8-INCH DIAMETER` FRP TUBING 

••-fi.. 

PRODUCT SHEET 

MONITOR WELL MWI 

NOMINAL 6^8-lNCH DIAMETER FRP TUBlNG 



FUTURE PIPE INDUSTRIES 
Complete Pipe System Solutions 

RED BOX 1750 
FIBERGLASS TUBING. CASING, AND IINERS 

AROMATIC AWE CURED EPDXY RESIN 

DIMENSIONAL SPECIFICATIONS 2905 
P 

Sze 
Nomiral 

LO. 
(44214fi 

Whom Numb* Maid 
Ws 

Siogesi 

Ph Upset Loss Dos 
00' 

Cometeas bps 
Oda Ols 
erchol , 

OIL 
 &W 

OD. 
Pelieff 

otocot %edge 
APIS& Tuba W. 7-. V' z  ...Ili=  Ira 

2.00 1.91 2.29 0.15 2.69 
IV 

' 2-3/W 
2-718 2.47 237 2.83 _ 0.18 3.19 3.95 1.4 41 2-7/8.8Fid EUE Lon"! 
3-1/2 3.00 2.90 3.44 0.22 3.85 4.84 2.0 61 3-1/W ORO ELM Long1J 

4 333 324 3.81 024 4.35 5.93 2.5 78 4' 8134 EUE Lone TC 
4-1/2 3.98 3.89 4.57 0.29 4.85 5.95 3.5 105 4-1/2' 880 EUE Long•Ll 
5-1/2 4.42 4.33 5.06 0.82 5.60 6.74 4.4 131 5-VW 8N1 Cog LortgrU 
6-5/8 5.43 5.33 621 0.39 8.13 8.02 6.6 197 &Sir lino Cog Leng-U 

7 621 6.11 7.11 0.45 7.10 8.61 8.1 243 7' 8Rd Cog WWII 
7-5/8 621 6.11 7.11 0.45 7.73 9.40 8.7 262 7-5/8" end 03,Lang•IJ 
9-5/8 7.84 7.75 8.98 0.57 9.73 11.88 14.0 419 9-618.  Old Cor' U 

10-3/4 8.85 8.78 10.12 0.64 1025 13.50 17.5 526 10-3/4* eltsi Coe-1,1 
11-3/4 10.72 10.62 12.11 0.70 12.61 1520 24.1 724 11-3/4 1341Pd I Cog TC 
13-318 11.97 , 11.87 13.53 0.78 14.06 17.35 30.4 913 1931881680I. Cog 'rc 

16 14.48 14.39 16.37 0.95 16.96 22.20 45.8 1,374 15 6136CAgl TC " 
18 16.60 1650 18.78 1.08 19.40 26.70 61.7 1,851 168RO Csg 1. TC 
20 ... 17.98 1739 . 20.33 1.17 21.00 30.00 742 2.220 20484 CsgL TC 

on the eppiCation. omelet neolrouto hox dionsuas ant Isogon may 

PERFORMANCE AND RATINGS F to +210 3011Standstd.loint Length 
Inkmar/Pressw• • Moles 

Noyes is d) 
Wow Ago Tenon - Stassebvs IsnesnOtesPlot-LW 

. s t. 
Noodod 
son so/ 

2 1, 50 1 
2-7/8 1.750 2;100 1.600 22,500 0.217 
3-12 1,750 2.100 1.600 32.000 , 0.148 

4 1350 " 2,100 1,500 40,000 0.126 
4-1/2 1.750 2,100 1.600 48.500 0.084 
81/2 1,750 2.100 1.500 55,500 0.072 
6-5/8 1.750 • 2.100 1.800 72.500 - 0.047 

7 1,750 2.100 1,800 76,500 0.035 
7.5/8 1.750 2,100 1.600 88,600 0.035 
9.618 1.750 2.100 1,600 140,500 0.022 
10-314 1.750 2.100 1,500 161,500 0.018 
11.3/4 1.750 2.100 1200 127.194 0.020 
13-3/6 1.750 2.100 1,200 156,000 0.016 

18 1350 2.100 1.200 197.000 0.011 
18 1,750 2.100 1,200 226.000 0.008 
20 1,750 2.100 1200 245,000 0.007 

nem P. Tensr (1.000 Ibis) 
MECHANICAL AND PHYSICAL PROPERTIES l••6Mteg cash (IMO 10 

TuturacAseis BOOT FROFEITHES UND VALUE 
11•34 • MX 

VALUE 
114* 40 

TEST IMMO 

Tensile Slrengik Hoop psi 31200 31.300 ASTII 01599 
Towle Stren0111.Aoild psi WACO 12,000 4111102105 
Modulus of Elasticity, Axial 10E+06 psi 3.0 2.0 ARTY 02105 
Specille Gravity - 1.9 1.9 AMU 0792 
Busily Usslinr  0.07 0.07 AMU MIR 

"Thermal 0:indoor/ay etuihrlfelhkiegF 2.4  2.4 AMA C177 
Thermal' EtpentIon Coefficient (Lffiesr) 10t-OffininklegF 1.1 1.2 ASTM bag 

Tactor - 160 150 Hszen Wares 

11811 Proctor Road • Houston, Texas 77038 • Phone: (281) 847-2987 • Fax: (281) 847.1931 

Emel houstonDfuture-pipexoto • ranee: 1111wahibirepipe.com  

FUTURE P IPE INDUSTRIES 
Conplcta Plpa System Salutiona 

RED BOX 1750 
FIBERGLASS TUBING. CASO*i, AND UNERS 
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"W ' W 229 0.16 2.68 OT 2r7ia 2.47 237 2.83 0.18 3.19 3.95 1A 41 2-7/&*8ndEUEUng*U 
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MECHANICAL AND PHYSICAL PROPERTIES 
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Tensie Strentfh. Hoop psl 31,800 3130O ASTHD1S89 
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Thennat Condu^Mly Bbiffv/ll'VlrMeoF 24 iJt ASTMC177 
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FUTURE PIPE INDUSTRIES  

Inspection Certificate 

Job No: 110000074 

Purchaser: Youngquist 

Destination: Golden Gate, Florida 

Product: 6 5/8" RB 1750 

January 15, 2008 

SO #: 62L000413 

Quantity: 1180 Ft 

We hereby certify that the materials & fittings supplied 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: 62L000413 

Produced By: Future Pipe Industries, Inc. - Houston, TX 

FPI Order Number: 110000074 

Pipe System: Aromatic Amine heat cured epoxy 

YOUNG:X.01ST BROTHEFO:-J, ;-fas %calved Tths 
YBI/S&clion 

Signature:___ 

FUTURE PIPE INDUSTRIES 

Inspection Certificate 

Job No: 110000074 January 15,2008 

Purchaser: Youngquist SO #: 62L000413 

Destination: Golden Gate, Florida 

Product: 6 5/8" RB 1750 Quantity: 1180 Ft 

We hereby certify that the materials & fittings supplied 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: 62L000413 

Produced By: Future Pipe Industries, Inc. - Houston, TX 

FPI Order Number: 110000074 

Pipe System: Aromatic Amine heat cured epoxy 

ypUNGQlllST BROTHERS N;. 
Has fUtotMmd Th« a » o D.M«rf- • • S - . ^ . i - . ' 
YBI/S&ction S ' o # _ y / ^ ^ 

Signafure; 'X(^<-



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 

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 confoimity 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 7X, 77038 



. . 
purchaser: YoUnglOst 

,Destinatibri:Oldren•pate,, Flori4ai--;' 

Material Certificate  

Mgerial: 6 5/8" RI3_2500 

Test pressure: 2850 psi 

---,-Order-NUrnber:. 100000155,  

Certificate Niiinber:-. FPI-2007-42' - •-•,, • 
Customer:: y,00ng9; 

Sales Order: 62L006648 
. ••• • • • ,! • 

• 

Produced BY:•Future Pipe Industries, Inc. - Houston, TX 

Pipe System : Aromatic Aniine.heat cured epoxy 
• 

• • 

.f. 

:4 

SSy • 

! 

ProdUCt:: 6 5/8°' RB 2500 • T&C • Quantity: 360 Ft 

We hereby certify that theiTriaterialS & fittings supplied hayeteen,  tested aniF 
comply with API 15 HR spec's. 

fOUNGQUif-31 Eint)T.'HERS, ING 
-las Fepcelvoci :ins •t-.ti,:-.40 0!...twsiye'Sohrnirot 
r'Snrictidn Nati 

• --- i
,
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Irispiedlbn Certificate 

MJio: 100000135 

Purchaser: Youngquist 

besBnatidin:>Gbiden :Gat̂ ;JFIor1da. 

Eiedyct: 6 5/8" RB 2500 T^C 

February 11/ 2008 

SO #: 62L000648 

Quantity: 360 R 

comply with API 15 HR spec'ŝ  

Material Certificate 

filaterial: 6 5/8" RB 2500 

Test oressure: 2850 psi 

Certificate NOmber: FRI^^ 

•£u§iQfigr::>^ng^ • . 

Sales Order: 62LQQQ648 

Produced By: Futijre Pipe Ihdusbies, Inc. - Houston, TX 

FPI Order.Numbeh 100000135 ^ 

Pipe System: Aroriiatic Anilne heat cured epoxy 

irOUNGQUKST BRvOTHERS INC 
' 3!/Sectiw7. (V» ! /y /^^ -« i5 .^_^ 



Raw Material Specifications: 

Resintype- Epo  
Curing Agent AOritaiic Amine 

E=Type -  . 

Non Destructive Tests: 

• 

Dimensional Beam - AS114 D. 
Visual Standards 15 HR Table 2 

, 4 

We herebyvcertiify that the materials described above haVe been tested and 
comply. with API 15 HR. ° 

- • 

Certificate oftonfonnity 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. 

F. 

• 

nd: .7°ffes  
QC,Sutoe.iyispr. , 
Future Plpe`lOdu4rIes ' 
1161.1 Procioe Rcill-I9Lcin.TX; 77038, 

Raw Material Spiedficatibhs: 
' • • • l:. 

Resin type-Epoxy ' . 
CUnhgî erriŷ  Amine 
Glass'Fi|Bi^'BT||^ 

Non Destructive Tests: 

Dimensional Exarn ^ ASTM D .3567 , 
Visual Steridairdŝ ^ ApliS HRTib 2 

- f. -i.f... • 

We 
comply vvitti;API 15 HR. 

Air Items delivered uhBer t̂  were manufachjred in 

• • -.A 

comply API 15 HR. 

QOSupe^OTr -
Fu&it PlF» inid V 
11811 Proctor Rd Hbû bh îX, 77038 



• .‘ • 
'GOLDEN:GATE WASTEWATER TREATMENT FACILITY 

1.,i.4-1,1144.EpTIOttyvE4ksNifSitivt_ 

MILL:CERTIFICATIONS •• . ,• , • I • 

INJECTION WELL IW1 

48-INCH 0.D., 0.375-INCH WALL THICKNESS, STEEL CASING 

• 

'A 

'ft 

GLASS [ INJECTION WELL SYSTEM 

1 Mil l CEttncATIONS 

INJECTION WELL IW1 

48-INCH O.D., 0.375-INCH WALL THICKNEiSS, STEEL CASING 



MILL CERTIFICATE YISH CORPORATION LSO 

67.  

YOUNGQU1ST BROTHERS, NC; 
Has flacv.ived This Si)oo DrowingiSs 
181/Sactiort 
Date:. 3 fa-f.  
Signature? A/R..7;7 . 

COMMODITY: CARBON STEEL PIPES AS PER ASTM A139 ORB 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 
CUT. ALL BURRS REMOVED. 

CUSTOMER: OZONE INDUSTRIES CORPORATION 
15465 PINE RIDGE ROAD 
FORT MYERS, FL 33908 

The CARBON STEEL PIPES are tested according to ASTM A139 ORB 
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 

CERTIFICATE NO:PSCNIN7601TC5 

DATE OF ISSUE:9/13/2007 

Invoice No.SEUSFP7601TD3 
LC NUMBER.: 64405427 

TOTAL : 112 PCS / 4368 FT / 330 631 MT 

Pipes 
No. 

Heat 
Numbers 

Steel 

Size 

Quantity Dimensional 

TESTING RESULTS 

Flattening UT Test 
O.D. W.T. Length CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES Welding 

properties 
Hydrostatic Test 
Holding timel Os 

Grade In In ft Pcs ft MT Inspection __C  SI Mn ..?  S . as(Mpa) ab(Mpa) 85(%) ob P = Psi Test (B) Test (B) 

1 • 1-9160 B 52 0.375 39 14 546 51.258 01< 0.16 0.19 0.48 0.029 0.029 330 460 30 OK 505 - OK OK 

2 1-9181 B 50 0.375 39 14 548 49.272 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 505  OK OK 

A 3 1-9161 8 48 0.375 39 14 546 47.288 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 505 OK OK 

4 -1-9181 B 42 0.375 39 28 1092 82.858 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 605 OK OK 

5 1-9180 B 38 0.375 39 28 1092 70.743 OK 0.18 0.19 0.48 0.029 0.029 330 460 30 OK 505 OK OK 

6 1-9161 B 30 0.375 39 14 548 29.414 OK 0.17  0.19 0.47 0.030 0.038 325 455 33 OK 522  OK OK 

TOTAL 112 4388 330.631 

MR CORPORATION LIMITED 

meoRFORiiraiiiiiiD MILL CERTIFICATE 

vOUNGQUiST BROTHERS, iNO 
Has neccivfedThis Shop Dwivlo^r'Siibc-iittp; 
yBI/Sactiop N o * _ / ' ? ^ - < 
Dale-.. ^ . .L^ \ 7 ^ . 
Signati/m: J(^J^-

COMMODITY: CAEBON 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 DEOREES. THE OTHER END OF THE PIPE WILL BE PLAIN. RIGHT AND ANGLE 
CUT. ALL BURRS REMOVED. 

CERTinCATE NOiPSCNJN7601TC5 
DATE OF ISSUE:9/13/2007 

CUSTOMER: OZONE INDUSTEUES CORPORATION 
15465 PINE RTOGE 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 

Invoice No.'SEUSFP7601TD3 
LC NUMBER,: 64405427 

TOTAL: 112 PCS / 4368 FT / 330.631 MT 

Pipes 
No. 

Heat 
Numtiers 

Steel 

Size 

QuantHy Dimensional 

TESTING RESULTS 

Flattening UTTesl Pipes 
No. 

Heat 
Numtiers 

Steel 
O.D. W.T. Length 

QuantHy Dimensional 
CHEMICAL PROPERTlES{%) PHYSICAL PROPERTIES Welding 

properties 
HydrostattoTeBt 
Holding llitie:1 OS 

Flattening UTTesl Pipes 
No. 

Heat 
Numtiers 

Grade In In ft Pes ft MT Inspection _c SI _Mn P S os(Mpa) ob(Mpa) fi5m Ob P = Psl Test(B) Test(B) 

1 1-9160 B 52 0.375 38 14 546 51.258 OK 0.16 0.19 0.48 0.026 0.026 330 460 30 OK 505 ' OK OK 

2 1-B181 B 50 0.375 39 14 546 49.272 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 505 OK OK 

r 3 : 1-6161 B 48 0.375 39 14 546 47.286 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 505 OK OK 

4 '1-9161 B 42 0.375 39 28 1092 . 82.658 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 605 OK OK 

S 1-9160 B 36 0.375 39 28 1092 70.743 OK 0.18 0.19 0.48 0.026 0.029 330 460 30 OK 505 OK OK 

6 1-0161 B 30 0.375 39 14 546 29.414 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 522 OK OK 

TOTAL 112 4368 330.631 

YIEH CORPORATION LMTED 



• • .• 
GOLDEN GATEWASTE:w4TE,R1ri*ATm.ENtFAcILEry • ,• . 

CLASSA INJECTIoNmpL,LysTEm:. 
Iff"•',4 - 

01iLL CEI,T1FICATIONS 

INJECTION WELL 1W1 

36-INCH 0.D., 0.375-INCH WALL THICKNESS, STEEL CASING 

• . V • •. • 

MILL CEF?TIFieATIt)i&S 

INJECTION VyELLlWt 

36-INCH O.D., 0.375-INCH WALL THidkljESS, STEEL CASING 



YOUNGOUIST BROTHER iNC.  

Aas Recetuard Ttes ShopDpawittgiSittelittat 
iS I 'Mow 4TY-7.4 

a /A 
Signature: _ 
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YH CORPORATION L 

 

TED 

 

I\ MILL CERTIFICATE 

 

COMMODITY: CARBON STEEL PIPES AS PER ASTM A139 GRB 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 

CUT. ALL BURRS REMOVED. 

CUSTOMER: OZONE INDUSTRIES CORPORATION 
15465 PINE RIDGE ROAD 
FORT MYERS, FL 33908 

The CARBON STEEL PIPES are tested according to ASTM A139 ORB 
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 

CERTIFICATE NO:PSCN3N7601TC5 

DATE OF ISSUE:9/13/2007 

Invoice No. SEUSFP7601TD3 
LC NUMBER: 64405427 

TOTAL: 112 PCS / 4368 FT / 330 631 MT 

Pipes'  
No. 

- 

Heat 
Numbers 

Steel 

Size 

Quantity Dimensional 

TESTING RESULTS 

Flattening UT Test 
O.D. W.T. Length CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES Welding 

Properties 
HYdr°125° Test  Holding timeries 

Grade In In It Pcs ft MT Inspection C SI Mn P S as(Mpa) ab(Mpa) 55(%) ob P = Psi Test (B) Test (B) 

1 1-9180 B 52 0.375 39 14 548 51.258 OK 0.16 0.19 0.48 0.029 0.029 330 480 30 OK 606 OK OK 

2 1-9181 B 50 0.375 39 14 548 49272 OK 0.17 0.19 0.47 0.030 0.038 326 465 33 OK 505  OK OK 

3 1-9181 B 48 0.375 39 14 546 47.288 OK 0.17 0.19 0.47 0.030 0.038 326 455 33 OK 605 OK OK 

4 1-9181 B 42 0.375 39 28 1092 82.658 OK 0.17 0.19 0.47 0.030 0.038 325 456 33 OK 605 OK • OK 

; 
5 1-9180 B 36 0.375 39 28 1092 70.743 OK 0.16 0.19 0.48 0.029 0.029 330 480 30 OK BOB OK OK 

8 1-9181 B 30 0.375 39 14 546 29.414 OK 0.17 0.19 0.47 0.030 0.038 325 455 33 OK 522 OK OK 

TOTAL 112 4388 330.831 

MR CORPORATION LIMED 

c r OUNGQUIST B R O T H E R S ^ ^ 
Has Recetw"^ T^>s Shop ba^miiiiS.^'Y 
,'Si/Secfv>•ir^.J.f.itP-^yrfi 
Dats: 
Signalure 

racoKPomnD 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 
CUT. AIX BURRS REMOVED. 

CERTIFICATE NO JSCNJN7601TC5 
DATE OF ISSUE:9/13/2007 

CUSTOMER; OZONE INDUSTRIES CORPORATION 
15465 PMB RIDGE ROAD 
FORT MYERS, EL 33908 

The CARBON STEEL PIPES are tested according to ASTl^ A139 GRJ3 
This is to certify that in accordance with the relevant specifications and contracts. 
The CARBON STEEL PIPES mami&ctured were tested and quaUfied by onr Quality Control Department 

Ihvoico No. SEUSFP7601TD3 
LC NUMBER.: 64405427 

TOTAL: 112 PCS / 4368 FT / 330.631 MT 

Pipes 
No. 

Heat 
Nuntbera 

Steel 

Size 

Quantity Dhnenslonal 

TESTING RESULTS 

Rattening UTTast Pipes 
No. 

Heat 
Nuntbera 

Steel 
O.D. W.T. Length 

Quantity Dhnenslonal 
CHEMICAL PROPERTIESPK) PHYSICAL PROPERTIES Welding 

prapefUes 
HydrostaOo Test 
Holding ttnatlOs 

Rattening UTTast Pipes 
No. 

Heat 
Nuntbera 

Grade In In ft Pes ft MT Inspection C SI Mn P S 0B(Mpa) oti(Mpa) S5(%) Ob P = P8l Test(B) Test(B) 

1 1-9160 B 52 0.375 39 14 546 51.258 OK 0.16 0.16 0.48 0.026 0.029 330 460 30 OK 605 OK OK 

2 1-6181 B 50 0.375 39 14 546 49.272 OK 0.17 0.16 0.47 0.030 0.038 32S 465 33 OK SOS OK OK 

3 1-9161 B 48 0.375 39 14 546 47.286 OK 0.17 0.16 0.47 0.030 0.038 325 455 33 OK 505 OK OK 

4 '1-9161 B 42 0.375 39 28 1092 82.658 OK 0.17 0.16 0.47 0.030 0.038 325 455 33 OK 505 OK " OK 

$ = 1-6160 B 36 0.375 39 28 1062 70.743 OK 0.16 0.16 0.48 0.029 0.029 330 460 30 OK 506 OK OK 

6 1-9161 B 30 0.375 39 14 546 20.414 OK 0.17 0.19 0.47 0.030 0.038 32S 455 33 OK 322 OK OK 

TOTAL 112 4388 330.831 

YIEH CORPORATION IMEEID 



YIER CORPORATION ISM MILL CERTIFICATE 

cas,fisdowry; CARBON STEEL PIPE PER SALES CONTRACT 

NO. 3EUSFP6C:02TD3 DATED DECEMBER 11. 2006. 
CUSTOMER.: OZONE INDUSTRIES CORPORATION 

15465 PINE RIDOB ROAD 

PORT MYERS. PL 33908 

The CARBON STEEL PIPES are tested accenting to ASTM A139 ORB 
'this is to certify that In accordance with the telcvant specifications and contracts. 
Tha CARBON STEEL PIPES manufactured were tested and qualified by our Quality Control Department. TOTAL : 746 PCS / 29841IFT/ 1769.619MT 

• i•-• 
CERTIFICATE NO:PSCRIN6C0 LTcs 4.1)  

DATE OP ISSUE:4129/2007 94 

Invoice No. SEUSP76CO2-1723 rt. 
LC NUMBER.: 5279996 la 

cn 
as)
cn  

Pipes 
Ho. 

Haat 
trumbegs 

MA 

Sims • 

Quantity Dtmenolonal 

TESTING RESULTS 

Fl atleal" 
UT Test 

. 
o.o. W.T. Lenalb CHEMICAL PROM/CMS(%) PHYSICAL PROPERTIES Wehfing properties 8Vdrumel."1  wog towmtes 

Grade 18 In ft Po ft .   MT Inspection C - 8; Mn P 8 od(Mpo) 68(%)
. 

 ob P • Pal Teat (B) Test (B) , 

III 056023 8 38 0.378 40  3 120 7.714 OK 0.14 • 0.14 0.36 0.018 0329 

a8(Mps)
-  305 426 - 32 OK 600 OK 

1 OK 
172 112002 8 36 0.376 . 40 2 60 " 6.163 OK _ 017 _In 0.40 • 0.012 0.033 920 430 31.6 OK 600 OK OK 
173 010103 8 38 -0.375 40 3 120  7.774 OK 0.15 0.10 0.37 epos 00213 906 

- 
 426 31.6 OK 600 ' OK t. OK 

174 014402 B 36 0.375' 40 3 120 7.774 OK 0.17 0.22 044 
- 

0.014 0.032 
-74 

316. 420 32 OK 600 - OK OK 
1/5 014401_ B 98 0278 ' 40 2 00 ., 0183 " OK 0.18 0.21 0.41 0412 0.020 230 420 31.5 OK SOO - OK OK 
170 012201 8 38 0116 40 3 120 7.774 OK 0.18 0.25 0.43 0.015 0.032 286 _.4 

 • 420 32 soic 600 OK , OK 
177 066002 8 . 30 0.316 40 .,. 3 120 7.714 OK 0.17 • 024 , 0.47 0.011 0031 320 430 ' 31.6 OK 600 OK OK 
178 ' 048307  B 38 0.376 40 2 80 6.183 OK  Oil 0.10 0.42 - 0.010 0.028 300 425 , 31 01 600 • OK OK '- 
179 04/305 B 36 0.375 40 3 120 7.774  OK 0.14 ' 0.17 0.30 0.008 0.030 306 426 324 OK 600 . OK OK 

0180 063804 8 38 0.378 40 3 120 7.774 OK 0.16 0.24 043 0.012 0.032 300 420 32.6 01< 600 . OK OK 
181 083408 B 38 0.575 40 3 120 7774 OK 0.15.  0.22 028 0.012 0.1320 300 425 31 OK NO OK OK 
182 046101 . 8 38 0.376 40 2 80 L183 OK 0.17 0.22 0.40 0.011 0.031 305 428 32 OK 6110 OK OK 
183 047104 B 18 0.375-1  40 2 80 5.183 OK 0.16 0.10 0.41 0.008 0.028 310 426 31 OK 600 OK OK 
184 238201 0 30 0.376 40 3 200 12.861. OK 0.13 

4 
0.24 OAS 0.013 0.033 320 436 32.5 OK 600 OK OK 

188 2311402 0 38 0.378 40 2 
... 

60 6.183 OK 0.17 0.17 0.42 0.010 0.030 315 sso 31 OK 600 OK •01< 
180 236202 8 36 0.876 40 3 120 7.774 OK 0.16 0.19 0.36 

, 
0209 0.026 916 420 31.6 0)c am OX OK 

167 238002 8 50 0.376 40 3 120 7.774 OK 0.10 0.23 0.46  0.016 0.092  205 420 32 OK MO - OK OK 

YEZI-I CORPORATION IR= 

(• ( 
ÎflCORfOMOIIlITED 

MILL CERTIFICATE 

s 
IO 
IO 

COMMODITY: CABBONSTEDLPiPDmSALBSCONTRACr 
MO. SBUSmCDZIO) DATED DBCEMBBR 11.2005. 

CUSTOMER: OZONE IND03TRIBS CORPORATION 
15465 PINE KIDOB ROAD 
POBTMyERŜ FL 33903 

The CARBON STEBL PIPES are tested nccordiag lo ASTM A139 OILB 
This is lo cenlly that In accordance with Ihe iclevant ipceKlcadana imd contracts. 

CBRTinCATE NO-JSCHINiSCO ITC5 
OATBOF ISSt;C:<l/29/20O7 

InvoicsNo. SBUSFF6C0ZTD3 
LC NUMBER.: S279996 

TOrrAL: 746 PCS / 29840FT/ 1769.619MT 
Stza TESTINQ RESULTS 

Pipe* 
Na Munbau 

Slael 
o.a W.T. Leoslh 

OuanlUy DltneiwIaAai 
CHEMICAL PROPERnESIK) PHYSICAL PR0PBCTIE8 WkMlng 

properttea 
HVilmMSBtMl Ftollealftg UTTast 

bi In ft Ha ft IWT htptcSon C SI Mn P 8 oa(Mpa] Ob P»Psl Tsal(B) Te«t(B) 
171 PMBJS B 30 0376 40 ; 3 120 7.774 OK 0.U 014 038 aots oMa 309 439 32 OK 600 OK OK 
172 112002 B 39 a37S 4fl 2 eo 9.183 OK Pt7 .026 040 0.012 0.03S 320 430 01.9 OK 600 OK OK 
173 010103 B 36 O.S7« 40 3 120 7.774 OK 019 OlO 037 o.m O02B 309 429 314 OK 800 ' OK OK 
174 014403 B 36 1975 40 3 1U 7.774 OK 017 022 044 0014 oon 313 420 OK 900 OK OK 
17S 014401 •..B •• : 38 asn 40 2 SO 8.183 Ok 016 0.21 0.41 O012 One 280 420 a i j OK 800 . OK OK 
17<» 012201 'B ' 38 one 40 3 120 r.774 OK 018 OZ9 049 O0I9 O032 28S 4M 32 OK 800 OK OK 
177 006002 B : 36 aara 40 8 120 7.774 OX 017 024 ; 0.47 0.0t1 O031 320 430 S1J OK 90O OK OK 
178 048307 B 36 0.97« 40 2 80 0183 OK 0.18 016 OAi 0.010 0028 300 429 31 OK 900 OK OK 
179 048305 B om 40 3 120 7774 OK 0,14 017 0.30 0.008 0,000 309 4a9 3U OK m- OK OK 

)(«> 0t3<04 a 36 0376 40 3 120 7.774 OK oie 034 043 0:012 O032 300 3U OK m ax. OK 
18t OIMW B 36 0.376 40 3 120 7.774 OK 018 022 0,38 0J)13 0026 300 423 31 OK 800 OK OK 

102 048701 . a 30 0376 40 2 ?D 8.183 OK OI7 oti O40 0J)11 O03t 305 429 32 OK soo OK OK 
183 047104 B SB osn 40 2 80 1.183 OK 018 O10 041 0.008 0028 310 43S 31 OK (00 OK OK 
184 238201 0 30 0276 40 a , 200 12.891 OK 018 024 049 0013 O033 320 439 33.9 OK 600 OK OK 

188 23M0Z 0 36 0379 10 2 SO 8,103 OK o:i7 017 042 0.010 0030 ata 430 31 OK 900 OK OK 
180 239202 B 3S 0.379 40 3 120 7.774 OK 019 Oie 0.30 0080 0026 319 430 31.9 OK 600 OK OK 
167 2381103 a 90 0.379 40 3 120 7.774 OK O10 023 0.49 0.019 0032 269 420 32 OK 600 - OK OK 

2 

m i CORPORATONIMTED 



GOLDEN GATE WASTEWATER TREATMENT FACILITY 

CLASS I INJECTION WELL SYSTEM 

MILL CERTIFICATIONS 

INJECTION WELL IW1 

28-INCH 0.D., 0.375-INCH WALL THICKNESS, STEEL CASING 

GOLDEN GATE WASTEWATER TREATMENT FACILITY 

CLASS I INJECTION WELL SYSTEM 

MILL CERTIFICATIONS 

INJECTION WELL IW1 

28-INCH O.D., 0.375-INCH WALL THICKNESS, STEEL CASING 



YIEfiORPORATION MED 
MILL CERTIFICATE 

NO 6, E-DA RD, Yi .AO TOWNSHIP 
KAOHSIUNG COUNTY YANCHAO, 

TAIWAN 
TEL :n6-7415-1000 

FAX:886.7-615-3000 

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 E14D OF THE PIPE WILL BE PLAIN, RIGHT AND ANGLE 
CUT. ALL BURRS REMOVED. 

CERTIFICATE NO:PSCNIN760 I TC5-3 

DATE OF ISSUE:10/23/2007 

Invoice No. SEUSFP7601TD3-3 
LC NUMBER.: 64405427 

CUSTOMER: 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 TOTAL : 271 PCS / 10840 FT / 497.812 MT 

Pipes No. Heat Number 
Steel O.D. W.T. lenth Quantity Dimensional CHEMICAL PROPERTIES(%) PHYSICAL PROPERTIES Welding 

properties 
Hydrostatic Test 
Holding ttme:103 Flattening UT Test 

Grade In In ft #11(Pcs) AR. (ft) till(MT) Inspection C SI Mn P S os(Mpa) ab(Mpa) aa(%) ob •P = Psi Test (B) Test (B) 

1 1-9160 13 52 0.375 40 1 40 3.757 OK 0.18 0.19 0.48 0.029 0.029 330 480 30 OK 505 OK ' OK 

2 1-9160 B 42 0.375 40 20 800 80.555 OK 0.18 0.19 0.48 0.029 0.029 330 480 30 OK 505 OK OK 

3 1-9180 B 38 0.375 40 21 840 54.418 OK 0.16 0.19 0.48 0.029 0.029 330 480 30 OK 505 OK OK 

: 4 7-003099 B 28 0.375 40 27 1080 54.254 OK 0.18 0.19 0.33 0.018 0.027 325 455 33 01< 625 OK -OK 

5 • 7-003099 13 28 0.375 40 22 880 41.007 OK 0.18 0.19 0.33 0.018 0.027 326 456 33 OK 625 OK OK 

6 • 7-003099.  B 24 0.375 40 71 ' 2840 122.01 OK 0.18 0.19 0.33 0.018 0.027 325 455 33 OK 625 OK OK 

7 7-003099 8 20 0.375 40 27 1080 38.643 OK 0.16 0.19 0.33 0.018 0.027 325 455 33 OK 625 OK OK 

8 1-7588 B 16 0.500 40 82 . 3280 123.268 OK 0.15 0.18 0.42 0.023 0.022 330 485 31.5 OK 525 OK OK 

TOTAL 271 10840 497.812 

YIER CORPORATION LIMITED 

vOUNGQUIST BROMERS, !Ne- 
tins Received This Shop Emawirigis, whey! 
YBI/Sea6on No# 760/ ,  78 
Date: :_t:113./.g_O 
Signature: dtg.,:rg_.; 

mmmmum c 
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 BEyEL OF 30 DEGREES WITH A TOLERANCE 
PLUS FIVE, MINUS ZERO DEGREES. THE OTHER Elfo OF THE PIPE WILL BE PLAIN. RIGHT AND ANGLE 
CUT. ALL BURRS REMOVED. 

N 0 6,E-DA R D , Y / AO TOWNSHIP 
KAOHSIUNO COUNTY YANCHAO. 

TAIWAN 
TEL:886-7-615-1000 
FAX:886.7-615-3000 

CERTIFICATE NO:PSCN3N7601TC5-3 
DATE OF ISSUE:10/23/2007 

CUSTOMER: OZONE DTOUSTRIES CORPORATION 
15465 PINE RIDGE ROAD 
FORT MYERS. FL 33908 

The CARBON STEEL PIPES are tested according to ASTM A139 GR.B 
This is to certiQr that in accordance with the relevant specifications and contracts; 
The CARBON STEEL PIPES manufactured were tested and qualified by our Quality Control DepartmenL 

Invoice No. SEUSFP7601TD3-3 
LC NUMBER.: 64405427 

T 0 T A L : 2 7 1 PCS/10840 FT/497.812 MT 

Pipes No. Heal Number 
Steel 0.0. W.T. lenth Quantity Dimensional CHEMICAL PROPERnES(%) PHYSICAL PROPERTIES Welding 

properties 
HydnutsUcTeat 
Holding tbnerlOs Flattening UTTest 

Grade in In tt «(Pcs) (ft) in&(MT) Inspecttpn 0 SI Mn P S os(Mpa) at)(Mpa) 65(%) Ob •P = P8l Test(B) Test(B) 

1 1-9160 B 52 0.375 40 1 40 3.757 OK 0.16 0.16 0.46 0.029 O029 330 460 30 OK 505 OK ; Ok 

2 1-9160 B 42 0.375 40 20 800 60555 OK 016 0.19 0.48 0.029 0.029 330 460 30 OK 505 OK OK 

. 3 1-9160 B 36 0.375 40 21 840 54.418 OK 016 0.19 0.48 0.029 0.029 330 460 30 OK 505 OK OK 

4 7-C03069 B 28 0.375 40 27 1080 54.254 OK 016 016 0.33 0.018 0.027 325 455 33 OK 525 OK OK 

5 • 7-C03099 B 26 0.375 40 22 880 41.007 OK 0.16 0.19 0.33 0.018 0.027 325 455 33 OK 625 OK OK 

6 7-003099. B . 24 0.375 40 71 2840 122.01 OK 0.16 0.18 0.33 0.018 O027 325 455 33 OK 625 OK OK 

7 7-C03099 B 20 0.375 40 27 1080 38.643 OK 0.16 016 0.33 0.018 0.027 325 455 33 OK 525 OK OK 

8 1-7588 B 16 0.500 40 82 • 3280 123.268 OK 015 016 0.42 0.023 0.022 330 465 31.5 OK 525 OK OK 

TOTAL 271 10840 497.812 

vOUNOQUIST BROTiiERS, iNU 
Has flacelveil l l^iS .^hOP Drawing/SilDriWn! 
YBI./S^^ctlon W^J/Uc -^l" - B 
Date: Jt/./.$./.«?.<̂  " 
SiQnature: JtA-j^ 

YIEH CORPORATION LMTED 



1111 COMMON MED MILL CERTIFICATE 

COMMODITY: CARBON STEEL PIPE PER SALES CONTRACT CERTIFICATE NO:PSCNIN6C01TC5 
NO. SEUSFP6CO2TD3 DATED DECEMBER 11, 2006. DATE OF ISSUE:4/29/2007 

CUSTOMER: OZONE 1NDUSTRTES CORPORATION 

15465 PINE RIDGE ROAD Invoice No. SEUSFP6CO2'1'D3 

FORT MYEFtS, FL 33908 LC NUMBER.: 5279996 

The CARBON STEEL PIPES are tested according to AST hel A139 GR.I1 
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. TOTAL : 746 PCS / 29840FT / 1769.619MT 

Pipes 
No. 

Heat 
Numbers 

Steel 

Size 

Quantity Dimensional 

TESTING RESULTS 

Flattentng UT Test 
O.Q. ALT.1 Length . CHEMICAL PROP ER11ES(%) - PHYSICAL PROPERTIES Werding 

pruperrces 
t-Iydrostalle Test 
Hc&ITng tirnecIos 

Grade in in ft Pcs 0 MT inspeolion C SI Mn P S os(Mpa) ab(dIpa) 58(96) ob - P = Psi ' Test (B) ' Teal (B) 
35 011703 B 24 0.375 40 2 80 3.435 OK 0.16 020 0.40 0.010 (1_029 310 425 31 OK 563 OK OK 
36 011703 13 28 0.375 40 2 80 3.727 OK 0.17 0-25 0.42 0.013 0.030 305 426 32 OK 510 OK OK 
37 012204 B 28 0.375: 40 5 120 5.592  OK 0.18 0.21 0.44 . 0.011 0.031 305 420 32 OK 519 OK  OK 
38 011103 8 28 0.375 40 4 160 7.455 OK 0.18 0.22 045 0.014 0.032 315 425 32 OK 519 OK OK 

39 012004 8 28 0.375 40 4 160 7.468 OK 0.15 0.24 0.47 0.012 0.031 310 425 32 ' OK 619 OK • 01( 

40 009304 El 26 0.376 40 3 120 5.592 OK 13.17 024 0.48 0.013 0.032 315 420 .. 31.5 OK 519 OK OK 

, 41 312608 B 26 0.375 40 4 160 7.468 OK 0.17 0.28 0.47 0.011 0.1331 320 430 31.5 . OK 519 OK OK 

, 42 015003 B • 28 0.375 40 3 120 8.028 OK 0.17 025 0.45 0.015 0.033 325  435 32.5 OK 500 OK OK 

/ 43 008503 B 28 0.375 40 4 180 8.038 OK 0.18 0.21 0.42 0.012 0.030 300 425 • 31 OK 500 OX OK 

t 44 011704 B 28 0.375 40 3 120 ELM OK 0.17 , 0.26 0.43 0.016 0.031 305 420 31.5 OK 500 OK OK 

/ 45 012208 El  28 0.375 40 3 120 6.6128 01( 0.14 0.17 • 0.35 0.011 0.028 310 420 31.5 OK 500 OX OK 

48 008304 B  28 0.375 40 4 100 8.038 01( 0.19 0.27 0.48 0.014 0.030 295 425 31.5 01( 600 01( 01( 

/ 47 008502 B 28 0.375 40 3 120 6.028 01( 0.18 0.20 _ 0.40 0.014 0-028 300 426 31.5 OK 500 01( OK 
/ 48 011805 B 28 0.375 40 4 160 8.038 OK 1117 0.22 044 0.011 0.032 305 435 31 OK 500 OK OK 

49 010502 B 28  0.375 40 3 120 8.028 OK 0.15 0.18 0.34 0.013 0.029 305 425 31.5 OK 500 01( OK 
/ 30 016608 B 28 •0.376.  40 4 100 8.038 OK 0.19 0.25 0.48 0.014 0.033 295 425 32 OK 500 01( 01( 

-, 61 012603 B 28 0.375 40 3 120 8.028 OK 0.17 0.18 0.40 , 0.009 0.030 310 420 32.6 OK 600 OK OK -1 

Y1Eli COEFOREION ISM 

...)UNCIOUIST BROTHERS, INC: 
Titxx,../%4,K1 This Shoz DrawingiSitturfltia I 

--.111Sectiort t10 it 4.11? -_-07(1?.713 

(• COiminLlTED MILL CERTIFICATE 

COMMODITY: CARBON STEEL PIPE PER SALES CONTRACT 
NO. SEIH;FP6C02TD3 DATED DECEMBER 11,2006. 

CUSTOMER: OZONE INDUSTRIES CORPORATION 
15465 FINE RIDGE ROAD 
FORT MYERS, FL 33908 

The CARBON STEEL PIPES ai« tested according ED ASITIIAJ39 CHI.B 
This is to ceiti^ that in accordance ivtth the relevant specifications and contracts. 
The CARSON STEEL PIPES manufaclmed wew tested and quaTified by our Quality Ciniliol Departmeat. 

CERTIFICATE NO:PSCN]N6C01TC3 
DATE OF ISSUE:'1/Z9/2007 

Invoice No. SEUSFP6C02TO3 
LC NUMBER J 5279996 

TOTAL: 746 PCS / 2984flFT / 1769.619Mr 
Size TESTINQ RESULTS 

Pipefi 
No. 

Heat 
MUmbers 

Steel 
O.D. W.T. Length 

Quantity (XmansIonaJ 
CHEMICAt.PROPERnES{"!J) PHYSICAL PROPERTIES mmg 

pmpeiGas 
MydnatedcTeU 
HoUTng OnriGclOi 

Flattening UTTast 

Grade In bi ft Pes A Mr Inspeclhm C 31 iin P s bs{Mpa) ob(Miia] asm Ob P = Psl : Te3l(B) 
35 011703 B 24 0376 40 2 80 3.433 OK 016 O20 O40 0.010 01129 310 425 31 OK 563 OK OK 
38 011703 B 26 0375 40 2 80 1727 OK 017 0.25 0.42 O013 0030 305 425 32 OK 519 OK OK 
37 012204 B 2B 0375 40 S m S.5S2 OK OI8 0.21 0.44 O011 0031 305 420 32 OK 619 OK OK 
38 011103 B 26 0375 40 4 160 7.4Se OK 018 0.22 043 0.014 OJOZ 315 423 32 OK 516 OK OK 
38 012004 8 26 01375 40 4 160 7.4S6 OK 0.1S 024 0.47 0.012 O031 310 425 32 ' OX 519 OK • OK 
40 0QB3O4 B 26 0376 40 3 120 5L5B2 OK 017 0.24 046 0.013 OJOIZ 315 420 31.S OK 519 OK OK 

41 012606 B 26 OJS/S 40 4 160 7.458 OK 017 0.26 0.47 0.011 O031 320 430 31.S OK 319 OK OK 

42 O1S003 B 28 0JS7S 40 3 120 O028 OK 017 020 0>16 O01S 0.033 325 435 S2.S OK 5D0 OK OK 

s • 43 00S5O3 B ZB 0^75 40 4 180 6.038 OK aia 0.21 0.42 O012 0.030 300 426 : 31 OK 500 OX OK 
i . ' 44 0.11704 B 26 0J17S 40 3 120 6.028 OK 017 , 026 0.43 O01S 0031 305 420 31.5 OK SOO OK OK 

i. ' 43 012209 ^ 8 28 0375 40 3 120 OQ2B OK OI4 0.17 0J5 O011 0026 310 420 31.5 OK SCO OX OK 

46 008304 B 28 OJ!rS 40 4 160 6.038 ' OK 019 027 046 O014 0.030 26S 425 31.S OK 600 OK OK 

• 47 008502 B 28 0.375 40 3 120 0.028 OK OfS 020 OAO O014 0026 30O 42S 31.5 OK 500 OK OK 
/ 4 a 011806 B 28 0.376 40 4 160 &038 OK 017 022 0A4 O011 0JS32 303 435 31 OK SOO OK OK 

^ 49 010502 B 2« . 0375 40 3 120 6.028 OK OlS 0.16 OM O013 ojoa 305 425 31.3 OK 900 OK OK 1 
/ SO 016606 B 28 0J76 40 4 160 8i>38 OK 019 025 6.40 O014 0.033 Z95 42S 32 OK r aoo OK OK 
' S I 012803 B 28 0376 40 3 120 6.028 OK 017 0.16 0.4O 1 0009 0.03O 310 420 3Z6 OK 900 OK OK 

MTIONUM ITBD 

V ;̂ û 5G0U!ST BROTHERS, INC. 
-vŝ  riflc«iv«<} TtUs Shoo Dr3Wir>9r'Sitbrr,lttflt 
• oL'S&ciion Uo»_ ' I ^ M - c ^ / p —A 

'-'Ste: ^./-''^/friL^~'Zl"' 
'^'^naiwf,- •" 



GOLDEN GATE WASTEWATER TREATMENT FACILITY 

CLASS I INJECTION WELL SYSTEM 

MILL CERTIFICATIONS 

INJECTION WELL IW1 

18-INCH 0.D., 0.500-INCH WALL THICKNESS, 

SEAMLESS-STEEL CASING 

GOLDEN GATE WASTEWATER TREATMENT FACILITY 

CLASS I INJECTION WELL SYSTEM 

MILL CERTIFICATIONS 

INJECTION WELL IW1 

18-INCH O.D., 0.500-INCH WALL THICKNESS, 

SEAMLESS-STEEL CASING 



3: 21PM VASS pipe ' NOV.-21. 2006 

BATO1tY" S.A. 
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 Lit powytnego ica6vilenla przeprowaddi Odd al Teazle :mud Kamilla liVyaild bad 
i t 
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NO. 4494 N0V.-21.2006 3:21PM VASS pipe fiscSlV'ts; Ttus StK r. f,V«i M:,j,r:;.)t.-;.,i<; : 
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Order No Date Of Issue: 
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TEL. 0514-6529011, 6529012 FAXt 0514-6520240 

761431iic 
Product 

Taliflit 
CARBON STEEL PIPE 

OM (11) 
Steel Gr. . 

GR. B PSL 1 S * 
Specification 

API5L-2000 .1111131ZM 
making Method 

ft% 
Hot Rolled 

Al IN Et 
Total 

a I a 
Total Pieces 22 (Short Ton) 

Total Weight 
s.i. 848 5E .  it a 4 

Delivery 
F.*. 

Normalize 
sostst 
Heat Temp 

Of 
f 
No.  

2 * 
Size 
(IN) 

Length 

cFn 

112+11- 
Production 

No. 

$3 is 41 

Heat No. 

It lf 

Lot 
No. 

alt 

Bundles 

je It 
- 

Pieces 

21  ii 
• Weight 

(short 
Ton) 

t*ita Tensile Test 

Oita ( AKV ) 
Impact Test (J) 

ii& 
. T. S 

MPa 

. tut 
T. 
liPa 

opik* 

% 
L L  

/R ' rig 

rim 
Flattening 

If n 
Expansion 

*AI 
Bending 

glittlEP 
Ring Tensile 

Test 

1 18" *0. 5" 751. 77 070168 4599 22 34.848 
315 
305 

445 
450 

30.0 
30. 5 ' 

it* 
Good 

A* 
Good 

Ft, 

No. 

* a Metallography  
Hard. 
... „ 
"-- 

gt 
Visuals 

Dimension 

4E1E6 
Eddy 

SUMO* 
u.  T 

' 

INUEltgt 
hydrostatic 

Test 

AMOR An* laitiftlil (mm) Hulls It ettfilfli 4gAkfi81EVON (a) itiftnikit 
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(g) OutSide InSide (a) MO ' A IR A -  BE-.  BM cla cito Dm 5u0 , structure 
. titi 
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*6 
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trt& 
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4146 
No. 

AMA* 4i Chemical Composition 
C Mn SI S P Cr - NI Cu Mo Al V TI Nb W As Sn Pb B Sb Ell 

1 
All& 

0.22 0.53 0.18 - 0. 011 0.009 0.05 0.02 0.013 .  
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DATE:2008 01 29 

Q-18ilift 
CUSTOMER 

OZO5E.DID7.31123Er 
CORPORATIOTIOUNGQUIST 

1."'.. S 

rii:S# 
PRODUCT 

%OWN 
CARBON. STEEL P117/ 

./ / 

Z8Vtli 
DELIVFILY CONDITION 

E...1( 
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WI
USIIII 

*it 
PURCHASER 

OZONE  
CORPORATION/YO

IND 

 UNGQ
ES  

UIST 
BROTHERS

CONTRACT 
*IR iIi Pai 

NO. 
02110707003 

91%45* 
I 306CQ801012 

CERTIFICATION 

WS 
SPECIFICATION 

API 5L -2000 
CC 

STEEL GRADE 
GM! PRI 

late () 

ACIlettpRIF,ZS 
56 

IVii NO. 

• 

• 

1384.14 
HEAT NO. 

/ 
LOT NO. 

NIS 
SIZE .  

Itt i  

et 
QUANTITY/ 

kola** 0. 
CHEMICAL COMPOSITION 10 

'41"' #114ittn 
PIETPAL PROPEPTIES 

Se 
0D 
IN 

TT 

IN 

HAikS 
ICIR 

PIECES 
. • 

i-Er  

22 

Rim 
10 

MI 
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C 
ita 

ft 
S 

61 
P 

it 
Su 

6 
Cr 

ti, 
V Al 

T. S. 

Mpa 

(113-1011 

E. L 
% 

SI KR 
Y. S. 

HP8 
1 458741 80 24" 0.5" 23 575 32. 88 22 54 1.2 1.3 2.5 2.8 430 31 335 
2 254813 80 18" .0.8" 8 240 10.18 21 2.0 3.0 438 35 340 

3 . 458.742 80 24" 0.5" 25 ' 025 35. I ' -- . 5 2. 5 430 31 395 
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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 API 15 HR. 

Certificate of conformity Statement 
All items delivered under this certificate number were manufactured in 
accordance with API 15 HR specifications: 
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QC Supervisor 
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11811 Proctor Rd Houston TX, 77038 

• 

. 

Raw Material Specifications: 

Resin type-^soxy 
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We hereby certify that the materials described above have been tested and 
comply with API 15 HR, 

Certificate of oonfiormtty Statement: 
All Items delivered under this certificate number were nunuf̂ Ktured in 
accordance with API 15 HR spedfications; 

We hereby certify that the materials described above have been tested and 
comply API IS HR. 
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Table 1. Summary of Water Table Monitor, Water Quality Data 
FGUA Golden Gate WWTP Injection Well System 

Well Location TOC 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation 

Temperature Conductivity Chloride pH 

(feet msl) (feet b.to.c.) • (feet ms1) (V) (uS/cm) (MX) 
PMW-1 
T.D.: 143 
(feet bloc) 

10.92 
12.15 

11/28/07 5.93 4.99 26.7 1133 180 7.15 
12/13/07 5.86 5.06 26.4 1148 180 7.09 
12/20/07 5.78 5.14 24.8 1128 180 7.02 
12/27/07 5.83 5.09 25.2 1110 180 7.03 
01/03/08 5.93 4.99 22.6 1107 180 7.09 
01/09/08 5.92 5.00 24.2 1118 180 7.11 
01/17/08 6.01 4.91 23.8 1120 180 . 7.27 
01/24/08 5.98 4.94 23.9 1124 180 7.15 
01/30/08 6.04 4.88 24.3 1139 180 7.17 
02/08/08 6.24 4.68 25.4 1164 160 7.08 
02/14/08 6.02 4.90 23.5 1151 160 6.99 
02/19/08 5.80 5.12 24.2 1163 180 6.89 
02/27/08 5.83 5.09 23.3 1150 180 7.17 
03/06/08 6.02 4.90 24.8 1168 160 7.11 
03/22/08 6.37 .4.55 24.1 1164 160 7.10 
03/28/08 6.43 4.49 24.7 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 5.44 5.48 26.7 1189 200 7.15 
08/01/08 5.89 5.03 28.3 3350 1340 6.84 
08/06/08 5.72 5.20 28.3 1310 280 6.69 
08/20/08 3.32 7.60 27.5 724 100 6.78 
09/12!08 
09/15/08 

5.76 
6.33 

6.39 
5.82 

28.6 
28.4 

1127 
1204 

140 
160 

6.70 
6.73 

PMW-2 
T.D.: 13.6 
(feet btoc) 

. 

(11.49) 
9.48 
12.9 

11/28/07 5.99 5.50 26.4 1063 200 7.21 
12/13/07 5.93 5.56 26.2 1072 180 7.13 
12/20/07 5.83 5.66 25.4 1106 180 7.06 
12/27/07 5.92 5.57 25.2 1012 200 7.13 
01/03/08 5.99 5.50 23.4 1121 200 7.08 
01/09/08 5.98 5.51 23.8 1136 180 7.12 
01/17/08 6.10 5.39 23.4 1124 180 7.12 
01/24/08 6.03 5.46 23.7 1113 180 7.08 
01/30/08 6.10 5.39 24.1 1149 200 7.14 
02/08/08 6.32 5.17 24.4 1159 180 7.14 
02/14/08 6.08 5.41 23.2 1157 160 7.07 
02/19/08 5.87 5.62 23.7 1143 180 7.15 
02/27/08 5.91. 5.58 23.2 1157 180 7.18 
03/06/08 6.10 5.39 24.6 1149 160 7.20 
03/22/08 4.81 4.67 23.2 1105 140 7.12 
03/28/08 5.10 4.38 24.1 1148 180 7.18. 
04/03/08 4.84 4.64 24.5 1138 180 6.66 
04/09/08 5.12 4.36 25.0 1179 160 7.20 
04/1 7/08 4.38 5.10 25.0 1166 160 7.06 
04/23/08 4.58 4.90 24.9 1198 160 6.89 
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Table 1. Summary of Water Table Monitor, Water Quality Data 
FGUA Golden Gate WWTP Injection Well System 

Weil Location T O C 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation 

Teniperature Conductivity Chloride pH 

(feetmsl) (feet b.to.c.) (feet msl) m (uS/cm) (me/L) 
PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

U/28/07 5.93 4.99 26.7 1133 180 7.15 PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 12/13/07 5.86 5.06 26.4 1148 180 709 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

12/20/07 5.78 5.14 24.8 1128 180 7.02 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

12/27/07 5.83 5.09 25.2 1110 180 7.03 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

01/03/08 5.93 4.99 22.6 1107 180 7.09 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

01/09/08 5.92 5.00 24.2 1118 180 711 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

01/17/08 6.01 4.91 23.8 1120 180 7.27 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

01/24/08 5.98 4.94 23.9 1124 180 7.15 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

01/30/08 6.04 4.88 24.3 1139 180 717 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

02/08/08 6.24 4.68 25.4 1164 160 7.08 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

02/14/08 6.02 4.90 23.5 1151 160 6.99 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

02/19/08 5.80 5.12 24.2 1163 180 6.89 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

02/27/08 5.83 5.09 23.3 1150 180 717 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

03/06/08 6.02 4.90 24.8 1168 160 T i l 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

03/22/08 6.37 4.55 24.1 1164 160 710 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

03/28/08 6.43 4.49 24.7 1160 160 715 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

04/03/08 6.22 4.70 26.3 1068 160 6.62 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

04/09/08 6.56 4.36 25.5 1151 180 707 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

07/07/08 5.44 5.48 26.7 1189 200 715 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

08/01/08 5.89 5.03 28.3 3350 1340 6.84 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

08/06/08 5.72 5.20 28.3 1310 280 6.69 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

08/20/08 3.32 760 27.5 724 100 6.78 

PMW-1 
T.D.: 14.5 
(reet btoc) 

10.92 
12.15 

09/12/08 
09/15/08 

5.76 
6.33 

6.39 
5.82 

28.6 
28.4 

1127 
1204 

140 
160 

6.70 
6.73 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

11/28/07 5.99 5.50 26.4 1063 200 721 PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

12/13/07 5.93 5.56 26.2 1072 180 713 
PMW-2 

T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 12/20/07 5.83 5.66 25.4 1106 180 706 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

12/27/07 5.92 5.57 25.2 1012 200 713 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

01/03/08 5.99 5.50 23.4 1121 200 708 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

01/09/08 5.98 5.51 23.8 1136 180 712 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

01/17/08 6.10 5.39 23.4 1124 180 712 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

01/24/08 6.03 5.46 23.7 1113 180 7.08 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

01/30/08 6.10 5.39 24.1 1149 200 714 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

02/08/08 6.32 5.17 24.4 1159 180 714 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

02/14/08 6.08 5.41 23.2 1157 160 7.07 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

02/19/08 5.87 5.62 23.7 1143 180 715 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

02/27/08 5.91 5.58 23.2 1157 180 718 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

03/06/08 6.10 5.39 24.6 1149 160 720 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

03/22/08 4.81 4.67 23.2 1105 140 712 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

03/28/08 5.10 4.38 24.1 1148 180 718 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

04/03/08 4.84 4.64 24.5 1138 180 6.66 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

04/09/08 5.12 4.36 25.0 1179 160 720 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

04/17/08 4.38 5.10 25.0 1166 160 706 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

04/23/08 4.58 4.90 24.9 1198 160 6.89 

GAAPrajectsWVRVWF PROJECTS\WF00420aQ015 - Goktan Gata Injectkm WeinSubfnitted (Fmal) RepoitsWVMdy RepoMWMk 37,38.39&40 Aijg25.Sept2108\ 
PMW WQ Summary.xls Page 1 of 4 



Well Location TOC 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation 

Temperature Conductivity Chloride pH 

(feet ms1) (feet b.t.o.c.) (feet msl) (°C) (1.1.S/cm) (ma) 

PMW-2 
T.D.: 13.6 

(feet btoc) 

(11.49) 
9.48 
12.9 

05/01/08 4.65 4.83 24.7 1149 180 7.08 
05/08/08 4.88 4.60 25.2 1251 180 6.85 
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 25.9 1303 180 6.88 
06/04/08 5.62 3.86 25.3 1280 200 6.85 
06/11/08 5.29 4.19 26.0 1295 180 6.98 
06/17/08 4.62 4.86 26.1 1310 200 6.63 
06/26/08 4.37 5.11 26.2 1420 220 6.70 
07/03/08 4.05 5.43 26.3 1498 240 6.62 
07/07/08 4.02 5.46 27.5 1389 220 7.01 
08/01/08 4.43 5.05 28.8 1471 320 6.79 
08/06/08 4.28 5.20 28.8 1520 280 6.82 
08/20/08 2.06 7.42 27.0 1328 120 7.14 
09/12/08 , 
09/15/08 

6.48 
7.11 

6.42 
5.79 

28.8 
28.6 

1422 
1342 

220 
200 

6.74 
7.00 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

11/28/07 6.46 4.98 26.4 1102 200 7.13 
12/13/07 6.39 5.05 26.1 1027 180 7.11 
12/20/07 6.28 5.16 25.0 • 1140 200 6.85 
12/27/07 6.31 5.13 25.3 1182 200 7.07 
01/03/08 6.45 4.99 22.8 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 23.8 1213 180 7.19 
02/27/08 6.38 5.06 23.4 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 
03128/08 7.04 4.40 23.8 1228 200 7.15 
04/03/08 6.77 4.67 24.4 1159 ' 180 6.87 
04/09/08 7.02 4.42 24.1 1179 160 7.19 
04/1 7/08 6.32 5.12 24.0 1254 160 7.12 
04/23/08 6.51 4.93 24.9 1217 160 7.10 
05/01/08 6.60 4.84 24.8 1249 220 6.77 
05/08/08 6.81 4.63 25.4 1299 180 7.05 
05/14/08 7.00 4.44 25.3 1374 220 7.08 
05/22/08 7.35 4.09 26.3 1360 180 6.97 
05/28/08 7:59 3.85 26.5 1347 180 7.10 
06/04/08 7.57 3.87 25.8 1265 200 7.06 
06/11/08 7.25 4.19 25.5 1280 200 7.08 
06/17/08 6.57 4.87 , 26.0 1285 200 6.68 
06/26/08 6.31 5.13 25.8  1125 140 6.96 
07/03/08 5.98 5.46 25.9 1185 160 7.02 
07/07/08 
08/01/08 

5.97 5.47 27.4 1141 160 6.64 
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 - 3.92 7.52 27.4 920 100 6.55 
09/12/08 
09/15/08 

6.31 
6.98 

6.45 
5.78 

28.7 
28.3 

1116 
1127 

120 
140 

6.85 
7.13 
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WeU Location T O C 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation . 

Temperature Conductivity Chloride pH 

(feet msl) (feet b.to.c.) (feet msl) cc\ (wS/cm) (me/D 
PMW-2 

T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

05/01/08 4.65 4.83 24.7 1149 180 7.08 PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

05/08/08 4.88 4.60 25.2 1251 180 6.85 
PMW-2 

T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 05/14/08 5.08 4.40 25.5 1318 180 6.83 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

05/22/08 5.40 4.08 26.8 1315 160 6.91 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

05/28/08 5.65 3.83 25.9 1303 180 6.88 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

06/04/08 5.62 3.86 25.3 1280 200 6.85 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

06/11/08 5.29 4.19 26.0 1295 180 6.98 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

06/17/08 4.62 4.86 26.1 1310 200 6.63 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

06/26/08 4.37 5.11 26.2 1420 220 6.70 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

07/03/08 4.05 5.43 26.3 1498 240 6.62 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

07/07/08 4.02 5.46 275 1389 220 701 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

08/01/08 4.43 5.05 28.8 1471 320 6.79 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

08/06/08 4.28 5.20 28.8 1520 280 6.82 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

08/20/08 2.06 7.42 27.0 1328 120 714 

PMW-2 
T.D.: 13.6 
(feet btoc) 

(11.49) 
9.48 
12.9 

09/12/08 • 
09/15/08 

6.48 
711 

6.42 
5.79 

28.8 
28.6 

1422 
1342 

220 
200 

6.74 
7.00 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

11/28/07 6.46 4.98 26.4 U02 200 7.13 PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 12/13/07 6.39 5.05 26.1 1027 180 7.11 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

12/20/07 6.28 5.16 25.0 1140 200 6.85 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

12/27/07 6.31 5.13 25.3 1182 200 7.07 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

01/03/08 6.45 4.99 22.8 1167 180 703 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

01/09/08 6.43 5.01 23.8 1147 220 6.89 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

01/17/08 6.55 4.89 23.7 1160 180 706 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

01/24/08 6.49 4.95 23.8 1180 180 6.85 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

01/30/08 6.56 4.88 24.1 1275 200 6.85 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

02/08/08 6.78 4.66 24.2 1221 180 7.09 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

02/14/08 6.55 4.89 23.0 1217 180 713 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

02/19/08 6.32 5.12 23.8 1213 180 719 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

02/27/08 6.38 5.06 23.4 1228 180 714 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

03/06/08 6.54 4.90 24.1 1233 180 712 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

03/22/08 6.86 4.58 22.7 1181 180 713 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

03/28/08 704 4.40 23.8 1228 200 715 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

04/03/08 6.77 4.67 24.4 1159 180 6.87 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

04/09/08 702 4.42 24.1 1179 160 719 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

04/17/08 6.32 5.12 24.0 1254 160 712 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

04/23/08 6.51 4.93 24.9 1217 160 7.10 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

05/01/08 6.60 4.84 24.8 1249 220 6.77 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

05/08/08 6.81 4.63 25.4 1299 180 7.05 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

05/14/08 700 4.44 25.3 1374 220 708 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

05/22/08 735 4.09 26.3 1360 180 6.97 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

05/28/08 759 3.85 26.5 1347 180 710 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

06/04/08 757 3.87 25.8 1265 200 706 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

06/11/08 7.25 4.19 25.5 1280 200 708 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

06/17/08 6.57 4.87 26.0 1285 200 6.68 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

06/26/08 6.31 5.13 25.8 1125 140 6.96 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

07/03/08 5.98 5.46 25.9 1185 160 702 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

07/07/08 
08/01/08 

5.97 5.47 27.4 1141 160 6.64 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

07/07/08 
08/01/08 n/s n/s n/s n/s n/s n/s 1 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

08/06/08 6.22 5.22 28.5 1210 160 703 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

08/20/08 3.92 7.52 27.4 920 100 6.55 

PMW-3 
T.D.: 13.4 
(feet btoc) 

11.44 
12.76 

09/12/08 
09/15/08 

6.31 
6.98 

6.45 
5.78 

28.7 
28.3 

1116 
1127 

120 
140 

6.85 
7.13 
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Well Location TOC 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation 

Temperature Conductivity Chloride pH 

(feet msl) (feet b.to.c.) 1feet nisi) (°C1 (14/cm) (mglL) 

PMW-4 
T.D.: 13.7 

(feet btoc) 

(8.82) 
8.93 

11.75 

11/28/07 3.98 4.84 26.5 686 80 7.03 
12/13/07 3.93 4.89 26.3 1045 160 7.06 
12f20/07 3.81 5.01 24.5 994 140 6.99 
12/27/07 3.89 4.93 25.2 918 120 7.12 
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 24.5 1032 140 7.25 
01/24/08 N/M N/M N/M N/M N/M N/M 
01/30/08 N/M N/M N/M N/M N/M N/M 
02/08/08 3.54 5.28 24.3 1210 180 7.20 
02/14/08 3.50 5.32 23.8 1234 180 7.12 
02/19/08 3.82 5.00 23.9 1102 160 7.10 
02/27/08 3.88 4.94 23.3 1176 180 7.22 
03/06/08 4.07 4.75 24.6 1200 180 7.18 
03/22/08 4.34 4.59 24.1 1130 180 7.13 
03/28/08 4.52 4.41 24.6 1054 140 7.20 
04/03/08 4.26 4.67 25.0 1269 180 6.88 
04/09/08 4.59 4.34 24.7 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 
09/15/08 

5.12 
5.94 

6.63 
5.81 

28.7 
28.4 

1521 
1557 

220 
220 

6.79 
6.46 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

11/28/07 6.12 4.99 26.4 1001 200 7.05 
12/13/07 6.08 5.03 26.2 990 180 7.02 
12/20/07 5.98 5.13 25.4 1006 180 7.02 
12/27/07 6.05 5.06 25.4 1014 160 7.11 
01/03/08 6.14 4.97 22.8 993 160 7.09 
01/09/08 6.12 4.99 24.2 1022 180 7.05 
01/17/08 
01/24/08 

6.23 4.88 23.5 1002 180 7.06 
6.18 4.93 23.5 1024 180 7.16 

01/30/08 6.24 4.87 23.4 1047 160 7.04 
02/08/08 6.47 4.64 24.0 1059 140 7.10 
02/14/08 6.23 4.88 22.8 1113 140 7.02 
02/19/08 6.01 5.10 23.5 1091 160 7.06 
02/27108 6.07 5.04 23.0 1089 160 7.17 
03/06/08 6.23 4.88 24.6 1181 160 7.23 
03/22/08 4.95 4.56 23.1 1102 140 6.94 
03/28/08 5.12 4.39 24.3 1028 140 7.23 
04/03/08 4.84 4.67 25.4 1008 140 6.85 
04/09/08 5.14 4.37 23.9 966 120 7.14 
04/17/08 4.40 5.11 24.1 1093 140 7.14 
04/23/08 4.48 5.03 25.3 1080 140.  7.05 
05/01/08 4.68 4.83 24.7 1055 180 6.97 
05/08/08 4.90 4.61 24.9 1081 140 7.06 
05/14/08 5.10 4.41 24.8 1168 140 6.97 
05/22108 5.41 4.10 26.1 1207 160 6.94 
05/28/08 5.65 3.86 25.9 1223 160 6.86 
06/04/08 5.64 3.87 25,2 1158 180 6.84 
06/1 1/08 5.28 4.23 25.8 1175 180 7.03 
06/17/08 4.64 4.87 25.8 1255 160 6.76 
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Well Location T O C 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation 

Teniperature Conductivity Chloride pH 

(feet msl) (feet b.to.c.) (feetmsl) (uS/cm) (ms/L) 
PMW-4 

T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

11/28/07 3.98 4.84 26.5 686 80 703 PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

12/13/07 3.93 4.89 26.3 1045 160 7.06 
PMW-4 

T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 12/20/07 3.81 5.01 24.5 994 140 6.99 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

12/27/07 3.89 4.93 25.2 918 120 712 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

01/03/08 3.97 4.85 22.6 992 140 708 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

01/09/08 3.97 4.85 24.2 985 160 721 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

01/17/08 4.07 4.75 24.5 1032 140 7.25 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

01/24/08 N/M N/M N/M N/M N/M N/M 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

01/30/08 N/M N/M N/M N/M N/M N/M 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

02/08/08 3.54 5.28 24.3 1210 180 720 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

02/14/08 3.50 5.32 23.8 1234 180 712 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

02/19/08 3.82 5.00 23.9 1102 160 7.10 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

02/27/08 3.88 4.94 23.3 1176 180 722 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

03/06/08 4.07 4.75 24.6 1200 180 718 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

03/22/08 4.34 4.59 24.1 1130 180 713 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

03/28/08 4.52 4.41 24.6 1054 140 7.20 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

04/03/08 4.26 4.67 25.0 1269 180 6.88 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

04/09/08 4.59 4.34 24.7 1175 160 715 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

07/07/08 3.54 5.39 27.0 1277 160 7.08 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

08/01/08 Not sampled- access blocked. 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

08/06/08 Not sampled- access blocked. 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

08/20/08 1.37 756 271 1205 160 6.97 

PMW-4 
T.D.: 13.7 
(feet btoc) 

(8.82) 
8.93 
11.75 

09/12/08 
09/15/08 

5.12 
5.94 

6.63 
5.81 

28.7 
28.4 

1521 
1557 

220 
220 

6.79 
6.46 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

11/28/07 6.12 4.99 26.4 1001 200 705 PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

12/13/07 6.08 5.03 26.2 990 180 7.02 
PMW-5 

T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 12/20/07 5.98 5.13 25.4 1006 180 7.02 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

12/27/07 6.05 5.06 25.4 1014 160 711 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

01/03/08 6.14 4.97 22.8 993 160 7.09 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

01/09/08 6.12 4.99 24.2 1022 180 705 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

01/17/08 
01/24/08 

6.23 4.88 23.5 1002 180 706 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

01/17/08 
01/24/08 6.18 4.93 23.5 1024 180 716 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

01/30/08 6.24 4.87 23.4 1047 160 704 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

02/08/08 6.47 4.64 24.0 1059 140 710 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

02/14/08 6.23 4.88 22.8 1113 140 7.02 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

02/19/08 6.01 5.10 23.5 1091 160 7.06 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

02/27/08 6.07 5.04 23.0 1089 160 7.17 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

03/06/08 6.23 4.88 24.6 1181 160 7.23 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

03/22/08 4.95 4.56 23.1 1102 140 6.94 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

03/28/08 5.12 4.39 24.3 1028 140 723 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

04/03/08 4.84 4.67 25.4 1008 140 6.85 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

04/09/08 5.14 4.37 23.9 966 120 714 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

04/17/08 4.40 5.11 24.1 1093 140 714 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

04/23/08 4.48 5.03 25.3 1080 140 7.05 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

05/01/08 4.68 4.83 24.7 1055 180 6.97 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

05/08/08 4.90 4.61 24.9 1081 140 7.06 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

05/14/08 5.10 4.41 24.8 1168 140 6.97 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

05/22/08 5.41 4.10 26.1 1207 160 6.94 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

05/28/08 5.65 3.86 25.9 1223 160 6.86 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

06/04/08 5.64 3.87 25^ 1158 180 6.84 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

06/11/08 5.28 4.23 25.8 1175 180 7.03 
06/17/08 4.64 4.87 25.8 1255 160 6.76 
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Well Location TOC 
Elevation 

Date Depth to 

Water 

Water Level 

Elevation 

Temperature Conductivity Chloride pH 

(feet msl) . (feet b.t.o.c.) (feet msl) (*C1 (uS/cm) (mg/L) 

PMW-5 
T.D.: 11.90 

(feet btoc) 

(11.11) 

9.51 

12.83 

06/26/08 4.40 5.11 26.1 . 1310 180 6.84 

07/03/08 4.08 5.43 26.3 1325 180 6.88 

07/07/08 4.06 5.45 27.1 1137 160 6.99 

08/01/08 4.46 5.05 

5.22 
28.6 1181 200 6.54 

08/06/08 4.29 28.7 1195 200 6.75 

08/20/08 2.17 7.34 27.0 1191 160 7.16 

09/12/08 

09/15/08 

6.38 

7.02 . 

6.45 

5.81 

28.6 

28.2 

1116 

1108 

140 

140 

6.72 

7.02 

PMW-6 
T.D.: 12.30 

(feet btoc) 

(11.17) 

9.44 

12.85 

11/28/07 6.16 5.01 26.6 1017 260 7.09 
12/13/07 6.10 5.07 26.1 1012 160 7.07 

12/20/07 6.00 5.17 25.0 985 140 6.80 

12/27/07 6.08 5.09 24.9 1011 160 7.09 

01/03/08 6.17 5.00 23.0 1027 140 6.99 

01/09/08 6.14 5.03 23.6 1046 160 6.94 
01/17/08 

01/24/08 

6.26 4.91 23.0 1064 180 7.02 

6.20 4.97 22.9 1034 160 6.98 

01/30/08 6.26 4.91 23.2 1049 160 6.97 

02/08/08 6.49 4.68 23.4 1069 140 7.09 

02/14/08 6.24 4.93 22.5 966 120 7.14 

02/19/08 6.04 5:13 22.9 1033 140 7.08 

02/27/08 6.08 5.09 22.7 1040 120 7.11 

03/06/08 6.25 4.92 23.6 1046 120 7.13 

03/22/08 4.90 4.54 22.5 1094 140 6.96 

03/28/08 5.06 4.38 23.8 1082 140 7.03 

04/03/08 4.80 4.64 24.5 978 120 6.91 

04/09/08 5.04 4.40 23.9 1003 120 7.13 

04/17/08 4.35 5.09 23.3 1140 160 7.13 

04/23/08 4.54 4.90 24.1 1170 160 7.12 

05/01/08 4.68 4.76 23.9 1051 160 6.79 
05/08/08 4.83 4.61 24.6 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 26.3 1228 140 6.94 

06/04/08 5.59 3.85 25.3 1110 140 6.90 

06/11/08 5.27 4.17 25.1 1050 140 6.83 

06/17/08 4.59 . 4.85 25.7 1165 160 6.86 

06/26/08 4.34 5.10 25.6 960 120 7.02 

07/03/08 4.02 5.42 26.1 770 120 7.04 

07/07/08 3.99 5.45 27.2 958 120 - 6.88 

08/06/08 4.30 5.14 28.9 1080 120 6.79 

08/20/08 2.01 7.43 27.2 1034 120 6.94 

09/12/08 6.39 6.46 28.6 1038 100 6.38 

09/15/08 7.06 5.79 28.4 1059 100 7.01 

Note: casing on wells PMV/-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 am in bold letters 
"btoc" denotes 'below top of casing' 

"feet msr denotes feet relative to mean sea level 

0C" denotes degrees Celsius 

"pS/cm" denotes microSiemens per centimeter 

"mg/l." denotes milligrams per Liter 

Only wells adjacent to the IW I drilling pad were sampled after April 9, 2008 
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WeU Location T O C 
Elevation 

Date Depth to 
Water 

Water Level 
Elevation 

Teniperature Conductivity Chloride pH 

(feetmsl) Ifeet b.to.c.) (feet msl) CCA (uS/cm) (ma/L) 
PMW-5 

T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

06/26/08 4.40 5.11 26.1 1310 180 6.84 PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

07/03/08 4.08 5.43 26.3 1325 180 6.88 
PMW-5 

T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 07/07/08 4.06 5.45 271 1137 160 6.99 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

08/01/08 4.46 5.05 
5.22 

28.6 1181 200 6.54 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

08/06/08 4.29 
5.05 
5.22 28.7 1195 200 6.75 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

08/20/08 2.17 7.34 27.0 1191 160 716 

PMW-5 
T.D.: 11.90 
(feet btoc) 

(11.11) 
9.51 
12.83 

09/12/08 
09/15/08 

6.38 
7.02 

6.45 
5.81 

28.6 
28.2 

1116 
1108 

140 
140 

6.72 
7.02 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

11/28/07 6.16 5.01 26.6 1017 260 7.09 PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

12/13/07 6.10 5.07 26.1 1012 160 7.07 
PMW.< 

T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 12/20/07 6.00 5.17 25.0 985 140 6.80 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

12/27/07 6.08 5.09 24.9 1011 160 709 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

01/03/08 6.17 5.00 23.0 1027 140 6.99 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

01/09/08 6.14 5.03 23.6 1046 160 6.94 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

01/17/08 
01/24/08 

6.26 4.91 23.0 1064 180 702 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

01/17/08 
01/24/08 6.20 4.97 22.9 1034 160 6.98 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

01/30/08 6.26 4.91 23.2 1049 160 6.97 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

02/08/08 6.49 4.68 23.4 1069 140 7.09 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

02/14/08 6.24 4.93 22.5 %6 120 714 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

02/19/08 6.04 5.13 22.9 1033 140 7.08 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

02/27/08 6.08 5.09 22.7 1040 120 711 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

03/06/08 6.25 4.92 23.6 1046 120 713 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

03/22/08 4.90 4.54 22.5 1094 140 6.96 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

03/28/08 5.06 4.38 23.8 1082 140 7.03 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

04/03/08 4.80 4.64 24.5 978 120 6.91 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

04/09/08 5.04 4.40 23.9 1003 120 713 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

04/17/08 4.35 5.09 23.3 1140 160 713 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

04/23/08 4.54 4.90 24.1 1170 160 712 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

05/01/08 4.68 4.76 23.9 1051 160 6.79 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

05/08/08 4.83 4.61 24.6 1150 140 7.01 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

05/14/08 5.04 4.40 25.0 1292 160 700 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

05/22/08 5.38 4.06 26.1 1255 160 6.88 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

05/28/08 5.63 3.81 26.3 1228 140 6.94 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

06/04/08 5.59 3.85 25.3 1110 140 6.90 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

06/11/08 5.27 4.17 25.1 1050 140 6.83 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

06/17/08 4.59 4.85 25.7 1165 160 6.86 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

06/26/08 4.34 5.10 25.6 960 120 702 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

07/03/08 4.02 5.42 26.1 770 120 704 

PMW.< 
T.D.: 12J0 
(feet btoc) 

(11.17) 
9.44 
12.85 

07/07/08 3.99 5.45 27.2 958 120 6.88 
08/06/08 4.30 5.14 28.9 
08/20/08 2.01 7.43 27.2 
09/12/08 
09/15/08 

6.39 
706 

6.46 
5.79 

28.6 
28.4 

1080 
1034 
1038 
1059 

120 
120 
100 
100 

6.79 
6.94 
6.38 
701 

Note: casing on wells PMW-2, PMW-S and PMW-6 was cut down prior to 03/22/08 sampling event Wells were resunreyed 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/I2//08 sampling event New TOC values are in bold letters. 
"btoc* denotes "below top of casing* 
'tea msl' denotes feet relative to mean sea level 
^C* denotes degrees Celsius 
'liS/aa' denotes microSiemens per centimeter 
'mg/L' denotes milligianis per Liter 
Only wells adjacent to dw IWl drilling pad were sampled afier April 9, 2008 
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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 psi (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 IW1 to just above the internal packer mandrel attached to the 18-inch 
O.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 
internal 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 

Demonstration of Mechanical Integrity 

GOLDEN GATE WWTF INJECTION WELL SYSTEM 

MWI 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 psi (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 perfonned 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 perfomn 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. 

IWI 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 IWI to just above the internal packer mandrel attached to the 18-inch 
O.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 extemal packer mandrel (attached to the base of the FRP tubing) into the 
internal 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 bpl 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 temperature 
of the formation, and the diameter and wall thickness of the casings. 

The temperature 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 bpl the 
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 external 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. Readings 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-
eq/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 tool, 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 up the well at a nearly constant speed of 33 feet per minute 

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 intemal 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 perfonned 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 bpl 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 temperature 
of the fomfiation, and the diameter and wall thickness of the casings. 

The temperature 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 bpl tiie 
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 IWI lacks mechanical integrity. The high-resolution temperature log 
is enclosed. 

RADIOACTIVE TRACER SURVEY 

A RTS was perfonned to determine whether IW1 had extemal mechanical integrity (including the 
integrity of the cement sheath and adjacent fonnation). The RTS logging tool used for the survey 
consisted of three gamma-ray detectors: one near the top (GRT), the middle (GRM) and txittom 
(GRB) of the tool. Readings 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-
eq/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 tool, 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. /\n "out-of-position" 
log pass refers to the RTS tool traveling up the well at a neariy 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 Iodine 131. The Iodine 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 GAPI 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 tool and monitoring for 1 minute, the Contractor ejected a 1.0 mCi slug of 
Iodine 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 Iodine 131 was first detected by the GRM within 
approximately 25 seconds after the ejection began (1.0 mCi of Iodine 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, the 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 bpl, 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. 

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 Iodine 131. The Iodine 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 tiie injection casing (as recorded by ttie 
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 8. During dynamic ('time-
drive") monitoring, the RTS tool remained stationary, and "time-drive logging" was shown on tiie log 
plot. The vertical segments of ttie time-drive log indicate time in 20-second intervals and the 
horizontal segments (for each detector) indicate the change in GAPI 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 deptii. 

After setting the RTS tool and monitoring for 1 minute, the Contractor ejected a 1.0 mCi slug of 
Iodine 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^rive log. The Iodine 131 was first detected by the GRM within 
approximately 25 seconds after ttie ejection began (1.0 mCi of Iodine 131 takes approximately 7.0 
seconds to eject). The maximum reading (2,649 GAPI) at the GRM occun-ed within 40 seconds 
after initial detection. Approximately 5.5 minutes after ejection, the readings at the GRM decreased 
to approximately 34 GAPI. /^proximately 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, 
tiie 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 tiie remainder of (dynamic) Monitoring Test #1. The b̂ acer 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, the Contractor perfonned an "out-of-position" log (labeled 
"LOP Test # r on the log plot for Log Out of Position) from tiie base of the final casing to a depth of 
2,270 feet bpl. The Contiactor perfonned 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 tiie injection casing, at 
2,458 feet bpl, the recorded readings from the GRT and GRM detectors closely resemble tiie 
recorded readings from tiie background gamma-ray log. This was most likely caused by tracer 
remnant at tiie 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 Iodine 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 Iodine 131 on the RTS tool or casing, the Contractor 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. 

Monitoring 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 Iodine 131, and 
monitored levels for 60 minutes after release. The Iodine 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 Iodine 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 
Iodine 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 bpi 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 

After conducting tiie "out-of-position" log, the Contractor flushed IWI using potable water to flush 
any excess Iodine 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 Iodine 131 on the RTS tool or casing, the Contractor again perfonned bgging 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, tiie 
recorded readings from all three detectors closely resemble ttie recorded readings from the 
background gamma-ray log. 

Monitoring Test #2: Dynamic Monitoring 

For Monitoring Test #2, ttie Contractor again set the RTS tool witti ttie 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 Iodine 131, and 
monitored levels for 60 minutes after release. The Iodine 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 tiie 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 tiie GRB 
decreased gradually until 37 minutes after ejection and remained stable at low levels (20-30 GAPI 
units) for ttie remainder of (dynamic) Monitor Test #1. /Vs during tiie previous test, farcer 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 ttie "out-of-pos'ition" log, IWI was flushed using potable water to remove any 
excess Iodine 131 from ttie 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 
Iodine 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 obsen/ed in all three detectors. This 
indicates the shallowest major flow zone below ttie base of casing, and is labeled "Point of Injection" 
on tiie log plot /\bove this interval, the readings from all three detectors closely resemble the 
recorded readings from tiie background gamma-ray log. Slightiy 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 tiie 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 Iodine 131 tracer 
material downward where it was detected by the GRM and GRB (located below the ejector). The 
GRT can detect the Iodine 131 if the Iodine 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 Iodine 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. 

background plot and final plot are neariy identical (minor "peaks" and "dips" are tiie 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 Iodine 131 tracer 
material downward where it was detected by the GRM and GRB (located below the ejector). The 
GRT can detect the Iodine 131 if the Iodine 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 
fonnation 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 upwanj migration of Iodine 131 through the formation or tiirough annuli adjacent to 
the well bore or casing. Because the recorded readings of all tiiree 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 
eitiier dynamic monitoring tests, we conclude ttiat 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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101 Regency Parkway 
.Mansfield, Texas 

817-842-8000 
(800) 765-6518' 

FAX# 817-842-8100 
RMA# 19323 

CUSTOMER:  YOUNGQUIST BROS. INC  
TEST DATE: 6/3/2008  

TESTER: STEVE WHITE 

NOTE: 
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 

WATER METER 6/3/2008 
ACCURACY TEST REPORT 

# MAKE SERIAL # 
LOW 
FLOW INT.FLOW 

HIGH 
FLOW 

1 2" — 6205001 99.2 100.0 100.5 
2 USG 
3 MJ 
4 METERS 
5 _ 
6 
7 2 GPM 8 GPM 80 GPM 
8 
9 USAGE 
10 ..  1687300 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
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RMA# 19323 
CUSTOMER: YOUNGQUIST BROS. INC 
TEST DATE: 6/3/2008 

TESTER: STEVE WHITE 

NOTE: 
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 HYDROSTATIC PRESSURE TEST RESULTS 



ARCADIS 

HYDROSTATIC PRESSURE-TEST DATA 
FGUA GOLDEN GATE WASTEWATER TREATMENT PLANT 

INJECTION WELL SYSTEM 
DEEP MONITOR WELL MW! 
COLLIER COUNTY, FLORIDA 

Hydrostatic pressure test on nominal 6-inch FRP Tubing (65/8-inch-size Red BoxTM 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 60 117.5 

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. 

i•-7-4 clp.„ g  _ •  
Lech Kwapinski, P. 

^̂ ARCADiS 

HYDROSTATIC PRESSURE-TEST DATA 
FGUA GOLDEN G A T E WASTEWATER TREATMENT PLANT 

INJECTION W E L L SYSTEM 
DEEP MONITOR W E L L MWI 

C O L L I E R COUNTY, FLORIDA 

Hydrostatic pressure test on nominal 6-inch FRP Tubing (eVg-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 fhours) Delta Time Tmin.) Pressure Cpsi) 

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 60 117.5 

The 0 - 300pound-per-square-inch, McDaniel-brandpressure 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. 
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Blue Ribbon/ GP: 50 
2770 Long Road 

Grand Island, NV 14072-0297 
(716) 773-9300 FAX: (716) 773-5019 Internet: http://www.gp50.com  

CERTIFICATE OF COMPLIANCE AND CALIBRATION 

Work Order Number: 16,  Customer: oQuisr 6'210n-was  

Equipment Serial Number: 0608OG —2  Insulation Check:  

Pressure Reference ID: /1(0 --401 Reference Meter ID.  NiA 

Equipment Pressure Range:  0-300 es I Barometric Pressure: N/A  PSIA 

Target Pressure _Step % Linearity Hysteresis :Nou-Repeatabffity 

0 
0 

0 

1 20 

10

1 
40% 121 

iso 

 

Igo 60% 

240 8" 240 , 
300 100% soo  

FS0 
/--- 

,_--. 
Shunt 

Technician Initial:  Date:104.2h01  

  

This certificate will certify that your equipment authorized for calibration on your Purchase Order VERLAkTed, 
tested this date, and is In calibration. The equipment tested Is identified as a G. 0'1 , CnALX.ve  

This gauge was tested on a Mensor Indicator Model 11900-401 Serial Number 040613; Calibration expires on.  
August 14, 2008 and is to be accurate to within +/-.25%. traceable to NIST standards. 

The subject gauge performed to within +1-1.5% accuracy. 

Blue Ribbon is a GP: 50 Company. Certificate expires 1 year from date issue. 

NMerospacelAeroFinalCalCardsUAAA_MastexCalCardsWinal Calibration Datasheet.doc 
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Customer 

Blue Ribbon/GP: 50 
2770 Long Road 

Grand Island, NY 14072-0297 
(716)773-9300 FAX: (716) 773-5019 Internet: http://www.gpSO.coni 

CERTIPICATC OF COMPLIANCE AND CALIBRATION 

Work Order Number: 

Equipment Serial Number: O ^ O d O ^ Z I n s u l a t l o n C h e d c : _ J ^ 

: l l 3 3 2 l - 4 0 l Reference Meter ID: Pressure Reference ID 

Equipment Pressure Range: Q - ' S Q ^ PŜ  | Barometric Pressure: PSIA 

Tareet Pressure Step% Uitearitr . Noo-Repeatabilily 

0 1 0 O 
60 20% 

no 40% ni 
mo 60% no / 

240 80% 240 / 

3O0 100% / 
FSO ^ ^ ^ ^ 
Shunt 

Tedinidftn Initial: 

This certificate will certify that your equipment authorized for calibration on your l^chase Ord^VEBBALTed, 
tested this date, and is in calibnation. The equipment tested Is identified as a fa.Cr . C;»AUCs^ s C V t ' S l . 

This gatige was tested on a Mensor Irjdicertor Model 11900-401 Serial Number040S13: Calibration expires on 
August 14, 2008 and Is to be accurate to within ^/-.25%. traceable to NIST standards. 

The subject gauge performed to within .5% accuracy. 

Blue Riblion is a GP: 50 Company. Certificate expires 1 year from date issue. 

N:\Aeiospace\AeroFinalCalCaids\lAAAJvlastetCalCanlsVFinal Calibration Datasheetdoc 



, . 
• ,Iiypgc)$tATIC..iiRgplIVTETtpATA• 

FOI4,000ENp*TFyy4$17$wAttg TRg*tMiNT.P1:4:NT _ 
..:11*0140/4*41.1'StgtEM--. ' 
Dpf:mpNATowyvEiL, 
C,OLIIER=.COUNTY, FLORIDA`` 

Date: 

Project Site:1 

ARCADIS Project No. 

• 
July 1, 2008 

Golden gate Waitewater Treatment Plant 

WF004200.G015 

5 
11, 

20 
:15 

26. 
32 

155.8 
155.9 
156.2 
156.8 
157 
157.2 
157.5 
157.9 
1581 
158:2 
158.5 
158:8 
159.0 

16:40 
16:45 
16:51 
16:56 
17:00 
17.06 
17:12  
17:16 36 
17:20 • 46 
17:25 ,45 
17:32 
17:35, : 
17:40: 60 

ARCADIS 

Hydrostatic pressure test Ori:nommal,:l8ruich outside-diameter injection casing. 

Time (hours)" ' Delta Time (mina  Pressure (psi) 

   

The 0 - 300 pat'nd-per-square-ineh,6-inch Blue RibOn Corp .brand pressure gauge (Serial No.10150473 ) was calibrated on 
febnary 22,2008. 

CADocuments and ettingfACiolden Ciate \ Sutanitted (Find) Reports\ Weekl; Reports\ Week 29-1une30-1uly7Tressure Test Form Injection Casingdoc 

0ARGADIS 

HYtiROSTATiC PRESSURE-TEST D ^ 
FfeUA GdtiiDEN TRÊ kTMENT PLANT 

v̂•̂ NJECTION̂ W^ 
M E i ^ I ^ l * # p R \ ^ 

•r-, -vcioLLiERifo^ -••• ••:• 

Hydrostatic pressure test bnTnorhinal l Sriiich dihside-diameter injection casing. 

pat« Jjilyl,2QOJ8 -

Project Site:* Golden Gate Wastewater Treatment Plant 

ARCADIS Project No. WF004200.G015 

Time fhoursV - - Delta Time Yinin.V Preissure fDsi> 

16:40 • •>'•'" 0 155'8 
16:45 •'• . 5 155.9 
16:51 11 156^2 
16:56 • .: 16 '• 156.8 
17:00 • •. , • 20 157^0 
17:06 • i26. 157.2 
17:12 . 32 157.5 
17:16 - 36 157-9 
17:20 158H 
17:25 158.2 
17:32 158.5 
17:36 >̂  158.8 
17:40 ' • * 60 159.6 

TTie 0 - 300pdurul-per̂ -sqmve-inch,6-inch Blue Rib^n Corp .brandpressure gauge (Serial No. 101504-3) was calibrated on 
February 22,2068. 

C:\Dociimails and Settiiig^Goldcn aate\Subniitted (FinaQ RepoitAWeekly RqiortsWcek 29-Jiinc30-July7\Picssiire Test Foiin Injecaon Casing.doc 



BLUE  
RIBBON 

Blue Ribbon Sales & Services 
1940 Howell Branch Rd. 
Winter Park, FL 32792 

Phone: (877) 677-8899 
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 

S/N: 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 Mansfield & Green Deadweight Tester model T-100 Serial_ 
Number 11353, certified by GP:50 Mfg., Calibration expires on December 14, 2008 and is to 
be accurate to within +/-.25%, traceable to NIST standards. 

The subject gauge performed to within +/-1.5% accuracy. 

Sincerely, 

r 

\ - 
n Nova 

BLUE 
RIBBON 

Blue Ribbon Sales & Services 
1940 Howell Branch Rd. 
Winter Park, FL 32792 

Phone: (877) 677-8899 
Fax: (407) 657-6622 
www.bIueribboncorp.com 

Youngquist Brothers, Inc 
15465 Pine Ridge Rd. 
Fort Myers. FL 33908 

P.O. 27877 

CALIBRATION C E R T I F I C A T E 
2/22/08 

S/N: 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 Mansfield & Green Deadweight Tester model T-100 Serial 
Number 11353, certified by GP:50 Mfg., Calibration expires on December 14, 2008 and is to 
be accurate to within +/-.25%, traceable to NIST standards. 

The subject gauge perfonned to within +/-1.5% accuracy. 

Sincerely, 

n 
Jusn Nova 



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 

(hours)Time 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 Documentsllnjection Test Request \ Appendices \Annular Pressure Test.doc 

ÂRCADIS 

HYDROSTATIC PRESSURE-TEST DATA 
FGUA GOLDEN GATE WASTEWATER TREATMENT PLANT 

INJECTION WELL SYSTEM 
INJECTION WELL IWl 

COLLIER COUNTY, FLORIDA 

Annular Pressure Test 

Date: August 20, 2008 

Project Site: Golden Gate Wastewater Treatment Plant 

ARCADIS Project No.: WF004200.G015 

Time fhours) Delta Time fmin.) 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.G01S - Golden Gate Injection Well\Regiilatoiy DocumentsMnjection Test Request\Appendices\AnnuIar Pressure Test.doc 



Approved By: 
JAVIER 

BALCEIRO 4:54:17 PM 10-Jul-08 

4104406
1.
;
‘
.. 

Certificate of Calibration 
# KELC-51714 

Kimball Electronic Laboratory, Inc. 
Precision Measurement Equipment Specialists 

      

ui 

     

      

Calli3iatt00110100#10.ifeSW:V3g. 4**1007.151: 
KIMBALL ELECTRONIC LABORATORY, INC 

8081 W 21 LANE 

HIALEAH, FL. 33016 

Description: PRESSURE GAUGE 

Manufacturer. MCDANIEL 
Model Number 200 PSI 

Part Number. N/A 
Range: 0-200 PSI 

Serial Number: 040605-2 
Customer I.D.: N/A 
Cust. Barcode: N/A 
Cust. Location: N/A 
Specifications: +/-0.25% F.S. 

Purchase Order # 028849 

EktROSX9V.410TSUAliina 
YOUNGQUIST BROTHERS, INC. 
15465 PINE RIDGE ROAD 

FT MYERS FL 33908 

Cal Date: 
Cal. Due Date: 

Cal. Interval: 
Received: 

Calibration Result: 
Environmental Conditions: 

Performed By: 

Procedure: 
• 

09-Jul-08 
09-Oct-08 
3 MONTHS 
IN TOLERANCE 
PASS 
72 DEG F / 50 % RH 
ELIU 
LAGO 
SYN54 

This is to certify that the above listed Instrument meets or exceeds all specifications as stated in the referenced procedure at the points tested (unless othenviie noted). It has 
been calibrated using measurement standards traceable to the National Institute of Standards and Technology (MST), or to NIST accepted Intrinsic standards of measurement, or 
derived by the ratio type or self-calibration techniques. This calibration is in accordance with Kimball Electonic Laboratory, Inc Quality Assurance Manual. KELrs Quality system is 
A2LA-Accredited to ISO/IEC-17025 end compliant with MIL-STO-45662A and ANSI/NL 2540-f:1994. TURS when applicable are greater than or equal to 4:1; withiexpanded 
uncertainty used to calculate the Test Uncertainty Ratio, with a coverage factor of K=2 eta cOnfidence level of approximately 95%, unless otherwise noted. 
My number of factors may cause the calibration item to drift out of calibration before the recTmended interval has expired. 

THIS UNIT WAS FOUND TO BE INJTOLERANCE AT THE TIME OF CALIBRATION. 
PERFORMED ROUTINE CALIBRATION/CERTIFICATION 

Standards,t)SeaTogailbrati,Eqiiipment 
Company 1.0. Description Last Cal. Cal. Due Date 

. KIM001 391 EATON UPS 3000BAA PRESSURE INDICATOR 20-Nov-07 30-Nov-09 

-Signat 

Certified by: 
ELIU 

LAGO 

'44)416046 4!,Am1; 11;i1A4-wAt 

09-Jul-08 6:44:11 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 
Tel: 305-822-5792 - Toll Free: 800-393-1094 - Fax: 305-362-3125 - Web: www.kelilabs.com 

pi 
 

of issue: 10-Jul-08 
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Certificate of Calibration 
# KELC-51714 

Kimball Electronic Laboratory, Inc. 
Precision Measurement Equipment Specialists 

Purchase Order # 028849 
Callbratl6ix.f^onil^ F o i M i « < 3 U ^ i 1 0 M « M 
KIIVIBALL ELECTRONIC LABORATORY. INC 
8081 W 21 LANE 
HIALEAH. FL. 33016 

EqulpihMif inMim^tlo 
Description: PRESSURE GAUGE 

Manufacturer MCDANIEL 
200 PSI 
N/A 
0-200 PSI » , v 

YOUNGQUIST BROTHERS. INC. 
15465 PINE RIDGE ROAD 

FT IVIYERS FL 33908 

Model Number 
Part Number 

Range: 

Serial Number 
Customer I.D.: 
Oust. Barcode: 
Oust. Location: 
Specifications: 

040605-2 
N/A 
N/A 
N/A 
+/-0.25% F.S. 

CalDate: 09-Jul-08 
Cal. Due Date: 09-Oct-08 

Cat. Interval: 3 MONTHS 
Received: INTOLERANCE 

Calibration Result: PASS 
Environmental Conditions: 72 DEG F / 50 % RH 

Performed By: ELIU 
LAGO 

Procedure: SYN54 

This is to certify that the above listed instrument meets or extxeds all specifications as slated in Ihe referenced pnxedure at the points tested (unless othefwi&e noted). It has 
been calitmted using measurement standards traceable to the National Institute of Standards and Technology (NIST), or to NIST accepted Intrinsic standards of mieasurement, or 
derived by the ratio type oT sell-calibration techniques. Ttris calitmtion is in accordance with Kimball Eleclonic Laboratory, Inc Quality Assurance Manual. KELrs Quality system is 
A2LA-Acaedited to ISO/IEC-17025 and compliant with MIL-STD-4S6e2A and ANSI/NdSL Z540-f-1994. TURS wtien applicable are greater than or equal to 4:1; witĥ expanded 
uncertainty used to calculate the Test Uncertainty Ratio, with a coverage factor ot K=2 af a cbniidence level of approxinnately 95%, unless otherwise noted. 
Any numt)er of (actors may cause Ihe caHbiation Kem to drift out of calibration before the recommended interval has expired. 

caiittatfdffi^rtiii^^ mimm&m^i^mm^ 
THIS UNIT WAb FOUND TO BE INM"OLERANCE AT THE TIME OF CALIBRATION. 
PERFORMED ROUTINE CALIBRATION/CERTIFICATION 

Stainfd^nî ^ 
Company I.D. Description 

. KIM001 391 EATON UPS 3000BAA PRESSURE INDICATOR 

L^st Cal. 

20-NOV-07 
Cal. Due Date 
30-NOV-09 

mm 
Certified by: 

ELIU 
LAGO 

Approved By: 
JAVIER 
BALCEIRO 6:44:11 PM uf tu i - t iKu lO- Ju l -08 4:54:17 PH 

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 
Tel: 305-822-5792 - Toll Free: 800-393-1094 - Fax: 305-362-3125 - Web: www.kelilabs.com flM 
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LOCAL 

8081 W.21 LANE 
HIALEAH, FL. 33016 
PH .# 305-822-5792 
FAX # 305-362-3125 

CONTROL # : KEL-I27528 

CUSTOMER : YOU410 

CALIBRATION DATA FORM 

MFR: MCDANIEL DESCRIPTION : PRESSURE GAUGE 
MODEL # : 200 PSI .25% TECHNICIAN : 098 
SERIAL # : 040605-2 CAL DATE : 09-JUL-2008 
CUST ID #: N/A DUE DATE : 09-JUL-2009 

* IF NO "AS LEFT" READING IS SHOWN ON THIS CHART, IT MEANS THE UNIT WAS IN TOLERANCE AND THERE 

WERE NO ADJUSTMENTS MADE TO IT. 

Q. N. 

RANGE NOMINAL AS FOUND AS LEFT * LOW LIMIT HIGH LIMIT 
0 — 200 PSI 

40 - • - 40.0 39.5 40.5 
: . 

80 80.0 79.5 80.5 

• • , 
120 120.2 .119:5 1203 

' - . ... , I 
160 . 160.2 '' .. 159.5- 160.5 

( " 1 * 
200 200.2 199.5 " 200.5 

Page I off FORM 200PSI-.25% 

S I 
8081 W.21 LANE 

HIALEAH, FL. 33016 
PH # 305-822-5792 
FAX #305-362-3125 

CONTROL U : KEL-127528 

CUSTOMER : YOU410 

CALIBRATION DATA FORM 

MFR: MCDANIEL DESCRIPTION: PRESSURE GAUGE 
MODEL M : 200 PSI .25% TECHNICIAN: 098 
SERIAL # : 040605-2 CAL DATE: 09-JUL-2008 
CUSTID#: N/A DUE DATE: 09-JUL-2009 

* IF NO "AS LEFT' READING IS SHOWN ON THIS CHART, IT MEANS THE UNIT WAS IN TOLERANCE AND THERE 

WERE NO ADJUSTMENTS MADE TO IT. 

RANGE NOMINAL AS FOUND AS L E F T * IX)W LIIVHT HIGH LIMIT 
0 - 200 PSI 

40 40.0 39.5 40.5 

80 80.0 79.5 80.5 

120 120.2 "119:5 120.5 
* -

160 160.2 ' 159.5 160.5 
1 " V 

200 200.2 199.5 • 200.5 
(' • 

Page I of I FORM 200PSI-.25% 
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ARCMS 
12 hr Injection Test 

FGUA Golden Gate WWTF Injection Well System 
Golden Gate, Florida 

Date: 09/15/08 

Static IW1 Well Head Pressure (PSI): 24.5 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 
Time 

(minutes) 
- 

Flow Rate 

(GPM) 
, 

IWI Well-Head 
Pressure 

(PSI) 

Upper Zone 
Pressure 

(PSI) 

Lower Zone 
Pressure* 

(PSI) 

Totalizer 

(gallons) 

Temp. 

(F) 

Static 
Annular PSI: Comments 

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 34.3 

8:52 89 3,480 45.8 5.6 n/a 23,072,000 81.0 32.0 

9:32 120 3,490 45.8 5.5 n/a n/a 81.0 29.5 
10:07 165 3,490 45.8 5.4 n/a 23,334,000 82.0 26.8 
10:43 200 3,500 45.6 5.3 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 
11:54 271 3,490 45.6 5.3 n/a 23,708,000 82.5 24.8 

12:23 _ 300 3,490 45.6 5.3 n/a 23,809,500 82.5 24.6 
12:53 330 3,500 45.6 5.3 _ n/a 23,914,600 83.0 24.5 
13:23 360 3,490 45.5 5.3 n/a 24,018,700 83.0 24.3 
13:53 390 3,490 45.5 5.3 n/a 241,232,000 83.0 25.5 
14:27 424 3,490 45.6 ' 5.3 n/a 24,241,400 84.0 26.0 
14:54 451 3,500 45.6 5.2 n/a 24,332,800 85.0 27.3 
15:23 480 , 3,490 45.8 5.2 n/a 24,436,100 85.0 28.0 
15:54 511 3,480 45.9 5.2 n/a 24,543,800 75.0 28.2 

GAAProjectsWiRMF PROJECTS WF004200.G015 - Golden Gate Injection Well)Subinitted (Final) Reports \FINAL CONSTRUCTION & TESTING REPORT\Appendices1Appendix RInjection Test Sununiuy.xLs 1 

12 hr Injection Test 
FGUA Golden Gate WWTF injection Well System 

Golden Gate, Florida 
Date: 09/15/08 

Static iW1 Well Head Pressure (PSI): 24.5 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 
Time 

(minutes) 

Flow Rate 

(GPM) 

iWI Weil-Head 
Pressure 

(PSI) 

Upper Zone 
Pressure 

(PSI) 

Lower Zone 
Pressure* 

(PSI) 

Totalizer 

(gallons) 

Temp. 

(F) 

Static 
Annular PSI: Comments 

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 34.3 
8:52 89 3.480 45.8 5.6 n/a 23.072.000 81.0 32.0 
9:32 120 3,490 45.8 5.5 n/a n/a 81.0 29.5 
10:07 165 3,490 45.8 5.4 n/a 23.334.000 82.0 26.8 
10:43 200 3,500 45.6 5.3 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 
11:54 271 3,490 45.6 5.3 n/a 23.708.000 82.5 24.8 
12:23 300 3,490 45.6 5.3 n/a 23.809,500 82.5 24.6 
12:53 330 3,500 45.6 5.3 n/a 23,914.600 83.0 24.5 
13:23 360 3,490 45.5 5.3 n/a 24,018,700 83.0 24.3 
13:53 390 3,490 45.5 5.3 n/a 241.232.000 83.0 25.5 
14:27 424 3,490 45.6 5.3 n/a 24.241.400 84.0 26.0 
14:54 451 3,500 45.6 5.2 n/a 24.332,800 85.0 27.3 
15:23 480 3,490 45.8 5.2 n/a 24,436.100 85.0 28.0 
15:54 511 3,480 45.9 5.2 n/a 24,543,800 75.0 28.2 

C:\AProjuu\WR\WF PROJECTS\WF004200.G0IS - Golden Gate Injection WelI\Suboiined (Final) Reporâ FINAL CONSTRUCTION A TESTING REPORTUppendicetVAppendix FUnjection Test SuRimaiy.xb 



Static IW1 Well Head Pressure (PSI): 24.5 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 
Time 

(minutes) 

Flow Rate 

(GPM) 

IW1 Well-Head 
Pressure 

(PSI) 

Upper Zone 
Pressure 

(PSI) 

Lower Zone 
Pressure• 

(PSI) 

Totalizer 

(gallons) 

Temp. 

(F) 

Static 
Annular PSI: Comments 

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 33.4 
17:23 600 3,480 45.8 5.2 n/a 24,854,500 80.0 38.7 
17:53 630 3,480 45.8 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 45.9 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 80.0 n/a 
19:26 723 n/a n/a n/a n/a 25,277,900 78.0 n/a ,Pump-off, end of test 

Recove 
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 4.8 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 
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Static IWI Well Head Pressure (PSI): 24.5 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 
Time 

(minutes) 

Flow Rate 

(GPM) 

IWI Well-Head 
Pressure 

(PSI) 

Upper Zone 
Pressure 

(PSI) 

Lower Zone 
Pressure* 

(PSI) 

Totalizer 

(gallons) 

Temp. 

(F) 

Static 
Annular PSI: Comments 

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 33.4 
17:23 600 3,480 45.8 5.2 n/a 24.854.500 80.0 38.7 
17:53 630 3.480 45.8 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 45.9 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 80.0 n/a 
19:26 723, n/a n/a n/a n/a 25.277,900 78.0 n/a Pump-ofT. 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 4.8 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. 
IW 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 
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Appendix G 
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-Weeldy Construction Reports 

-Geophysical Logs 

- Packer Test Raw Data and 
Analytical RepOrti 

-MW1 Monitor Zones and NV1 
Injection Zone WO Analytical Fteports 

-Injection Test Source WO Analytical 
Report 

-Injection Test Raw Data 
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