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1.0 INTRODUCTION 
 

This report documents the successful implementation of a pilot test to remediate 
subsurface dense non-aqueous phase liquids (DNAPLs) at the former Koppers, Inc. 
portion (the Site) of the Cabot Carbon/Koppers Superfund Site in Gainesville, Florida 
(Figure 1-1).  Included with this report is the proposed design and implementation of the 
full-scale ISGS treatment of the former Process Area. 
 
A Consent Decree between Beazer and the United States government was entered in the 
United States District Court for the Northern District of Florida on July 9, 2013.  The 
Consent Decree requires Beazer to conduct certain Remedial Design and Remedial 
Action activities at the Site.  A Remedial Design Work Plan (Tetra Tech, 2013) was 
prepared to describe the various design tasks to be undertaken by Beazer.  This Pre-Final 
Design document has been prepared in general accordance with Section 2.4.1.4 of the 
Remedial Design Work Plan. 
  
The in-situ geochemical stabilization (ISGS) stabilization demonstration project is 
partitioned into four phases consisting of the following: 1) Phase I – Process Area 
Characterization; 2) Phase II - ISGS Reagent Injection; 3) Phase III - Spot Treatment; and 
4) Phase IV - Performance Evaluation.  Phase I of the ISGS field demonstration project 
focused on characterization DNAPL impacts in the former Process Area.  The results of 
the Phase I characterization were detailed in the report titled: “Former Process Area In-
Situ Geochemical Stabilization Remediation Demonstration Project: Phase I 
Characterization” dated November 13, 2013 (Characterization Report).  The pilot test 
was implemented as part of the Phase II ISGS reagent injection.  The timeline for 
completed Phases I and II tasks is provided in Table 1-1. 

 
The approaches to the Phase I and II work were described in the Tetra Tech GEO 
workplan titled: “Former Process Area In-Situ Geochemical Stabilization Remediation 
Demonstration Project Workplan for Hawthorn Group Deposits” dated May 24, 2011, 
and revised February 14, 2012 (Workplan), and in the Tetra Tech December 14, 2012 
addendum “Proposed DNAPL Recovery and Monitoring Well Locations, Former Process 
Area In-Situ Geochemical Stabilization Remediation Demonstration Project” 
(Addendum).  The Workplan, revised Workplan, and Addendum were approved by the 
U.S. Environmental Protection Agency (EPA) in email responses dated April 6, 2012; 
July 17, 2012; and February 11, 2013, respectively. 
  
The ISGS pilot-test implementation approach and post-treatment evaluation were detailed 
in the Workplan and the Characterization Report.  The U. S. EPA approval of the Phase 
II pilot-test approach was included with the approval of the Workplan (April 6, 2012).  
The pilot test implementation was consistent with the approach detailed in the Workplan 
and Characterization Report.  The ISGS pilot-test implementation approach and results 
are presented in Section 2.0. 
 
Section 3.0 of this report describes the Pre-Final Design for the full-scale implementation 
of the ISGS remedy for the former Process Area.  The full-scale ISGS implementation for 
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the former Process Area was developed, in part, based on data collected from the pilot 
test.  A description of the full-scale injection approach, treatment zones and reagent 
volumes are included in Section 3.0.  
 

1.1 OVERVIEW OF ISGS TECHNOLOGY  
 
The ISGS remediation technology consists of a permanganate-based reagent (RemOx® 
EC) that is injected into DNAPL impacted zones for the purposes of DNAPL treatment, 
containment/stabilization and solute flux reduction.  Aluminum silicate precipitates, with 
minor enhanced manganese-oxyhydroxide precipitates, are deposited around DNAPL 
ganglia and droplets following reagent injection.  The precipitate that forms around the 
DNAPL effectively isolates the free-phase DNAPL from future migration and 
groundwater dissolution reactions.  In addition to containing the free-phase DNAPL, 
oxidation of dissolved-phase constituents results in a “hardening” or "chemical 
weathering” of the DNAPL as it loses its more labile semi-volatile organic compounds 
(SVOCs).  The deposition of the mineral shell also reduces the overall formation 
permeability in the treated area, thereby reducing the volumetric flux of upgradient 
groundwater into and through the impacted area.  The ISGS processes reduce organic 
constituent loading to the groundwater and allow natural attenuation mechanisms to more 
effectively degrade organic constituents downgradient of the treated area.  Thus, the 
remedy will reduce contaminant toxicity, mobility and volume through in-situ treatment.  
 
A pilot test for the implementation of the ISGS technology was demonstrated at the Site’s 
former North Lagoon in 2008 (Adventus, 2008 and 2009).  The primary objective of the 
pilot test was to stabilize DNAPLs in the Surficial Aquifer.  Results from the pilot test 
demonstrated that reagent could be successfully delivered to impacted DNAPL zones.  In 
addition, soil cores collected post-pilot test showed geochemical crusts surrounding 
DNAPL ganglia.  

1.2 OBJECTIVES AND APPROACH 
 

1.2.1 OBJECTIVES 
 

The primary objectives of the pre-demonstration ISGS injection testing (i.e., pilot test) 
were: 1) Evaluate the performance of the ISGS reagent at stabilizing free-phase 
DNAPLs; 2) Determine radius of influence (ROI) of the injected reagent; and 3) Develop 
Site-specific injection parameters required for full-scale implementation of the 
technology in the former Process Area. 
 
Additional information obtained from the pilot test included the following: 

 
1) Achievable injection rates and volumes at multiple injection pressures; 

2) Data from the use of a Hydraulic Profiling Tool (HPT) Test to measure in-situ 
permeability reductions resulting from ISGS reagent precipitation reactions; and  
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3) Injection-hole abandonment/sealing techniques to minimize short-circuiting during 
injection at adjacent locations. 

 
1.2.2 APPROACH 
 

The pilot test was performed in the most highly impacted DNAPL area of the former 
Process Area.  This area was specifically chosen based on the elevated DNAPL impacts 
to ensure that the ISGS remediation technology would be effective for all DNAPL- 
impacted areas at the Site.  The full-scale implementation of the ISGS technology for this 
Site necessitates a demonstration of its effectiveness for treating all subsurface DNAPL 
impacts. 
 
The Phase I characterization of the spatial distribution of DNAPL impacts in the former 
Process Area was performed in 2012 and 2013.  This investigation was one of the most 
extensive characterizations of a historical DNAPL source area.  It consisted of installing 
105 borings on 40-foot centers to establish the locations with DNAPL impact zones to 
target during the pilot test.  Nine additional monitoring wells and 10 DNAPL recovery 
wells were installed to monitor the DNAPL impacts and water quality pre- and post-ISGS 
injections.  The Workplan for the pilot test was developed prior to the investigation; 
based on the investigation, further clarification of approach for the pilot test was provided 
in the Characterization Report.   
 
The pilot-test area is located in the northeast corner of the former Process Area and was 
approximately 70 feet by 80 feet.  The injection points were located in a grid-like pattern 
throughout the pilot-test area and included two temporary injection points (TIPs).  Most 
injection locations were advanced to depths between 55 and 65 feet below ground surface 
(bgs).  Direct-push injections were performed with a Geoprobe® rig.  Targeted injection 
depths were determined by the Environmental Visualization System© (EVS©) model 
generated during characterization. 
 
Continuous post-injection, geologic cores were collected from ground surface to the 
terminus of the borehole at an approximate depth of 65 feet.  Post-injection core 
collection was performed using rotasonic drilling methods.  Geologic cores were 
characterized for the following: 1) Volatile organic vapors (VOCs) using a photo-
ionization detector (PID); 2) ISGS reagent presence; and 3) Untreated DNAPL.   

1.3 SITE LOCATION AND DESCRIPTION 
 
The Site encompasses approximately 90 acres and is located within the Gainesville city 
limits in Alachua County, Florida (Figure 1-1).  It was used as an active wood-treating 
facility for more than 90 years, but operations ceased in early 2010.  The Site is located in 
an area of the city that is zoned industrial, with surrounding commercial and residential 
zoned properties.  The adjacent property to the east of the Site is the former Cabot 
Carbon Superfund Site.  This property was redeveloped for commercial use in the 1990s.  
The adjacent property to the north is the City of Gainesville vehicle/equipment 
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maintenance facility.  The properties to the west are private residences, and the properties 
to the south are a mixture of commercial and residential properties. 

 
The Site is located on a gently sloping plain at an elevation of approximately 180 feet 
above mean sea level (msl).  The ground surface immediately around the Site has low 
relief and slopes gently to the northeast.  In general, the ground surface at the Site slopes 
gently to the north.  From the southern property boundary to the northern property 
boundary (approximately 3,000 ft), the land-surface elevation decreases from 
approximately 190 feet to 170 feet above msl.  A stormwater drainage ditch bisects the 
Site and flows in a north to northeasterly direction. 

1.4 HYDROGEOLOGY 
 
The hydrogeology of the Site has been thoroughly investigated and analyzed over the 
past 25 years by numerous investigations (TRC, 2003; GeoTrans, 2004a, 2004b, 2005 
and 2009; Adventus, 2009).  Over 200 wells have been installed at the Site and 100 
characterization borings in the former Process Area where geologic cores have been 
collected to characterize deposits.  A simplified hydrostratigraphic model of the local 
geology is shown in Figure 1-2.   
 

1.4.1 SURFICIAL AQUIFER 
 

The Surficial Aquifer consists of approximately 16 to 22 feet of marine-terrace deposits, 
primarily consisting of unconsolidated, fine- to medium-grained sand with thin layers of 
interbedded silt and clay deposits.  Groundwater flow in the Surficial Aquifer is primarily 
controlled by surface topography and localized discharge points such as wetlands, creeks, 
and drainage ditches.  The Surficial Aquifer is not a source of potable groundwater on or 
around the Site. 

 
The local groundwater flow direction for the Surficial Aquifer at the Site is from 
southwest to northeast.  A hydraulic-containment system was installed in the Surficial 
Aquifer at the Site in 1995 to capture impacted groundwater prior to it flowing off Site.  
Groundwater extraction occurs from a series of shallow downgradient extraction wells 
along the eastern and northern property boundary.  In addition, four approximately 
250- to 300-foot long Surficial Aquifer groundwater collection drains were installed in 
2009 adjacent to each of the four former source areas to recover impacted groundwater in 
proximity to the sources.  Total groundwater extraction from the wells and Surficial 
Aquifer groundwater collection drains average approximately 60 gallons per minute 
(gpm).  
 

1.4.2 HAWTHORN GROUP DEPOSITS 
 

The Hawthorn Group (HG) deposits underlie the Surficial Aquifer and consist of a thick 
sequence of interbedded low- and moderate-permeability, unconsolidated sedimentary 
materials.  The HG deposits are approximately 115 to 125 feet thick at the Site consisting 
of low-permeability clay, clayey sand, and silt deposits interbedded with moderate-
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permeability sand, silty sand, and carbonate deposits.  Three major clay units are present 
in the HG deposits termed the upper clay, middle clay, and lower clay units.  The upper 
clay unit is approximately 3 to 5 feet thick, the middle clay unit is approximately 10 to 15 
feet thick and the lower clay unit is approximately 30 to 35 feet thick at the Site.  
Moderately permeable sedimentary deposits that lie between the HG upper and middle 
clay units have been termed the Upper Hawthorn (UH) and moderately permeable 
sedimentary and carbonate deposits that lie between the HG middle and lower clay units 
have been termed the Lower Hawthorn (LH) (Figure 1-2).   

 
The HG deposits effectively separate the overlying Surficial Aquifer from the underlying 
Floridan Aquifer as indicated by the approximately 120 feet of hydraulic-head difference 
between these two aquifers.  The majority of the hydraulic-head loss is across the lower 
clay unit, with a hydraulic-head difference of approximately 90 feet.  Hydraulic-head 
difference across the upper clay unit is about 2 feet and the head difference across the 
middle clay unit is about 30 feet.  Hence, each of the clay units provides some level of 
protection, with the upper clay unit acting as the first of three hydraulic traps mitigating 
vertical DNAPL migration. 

 
Lateral groundwater flow within the UH is generally to the northeast at the Site mirroring 
the groundwater flow direction in the Surficial Aquifer.  Lateral groundwater flow in the 
LH changes from east to west across the Site.  A groundwater divide is present in the LH, 
which is oriented southeast to northwest.  Groundwater flow in the LH on the eastern half 
of the Site is to the north-northeast and groundwater flow on the western half of the Site 
is to the north-northwest.  The HG deposits are not locally used for potable water due to 
the low permeability of the formation in this area. 
 

1.4.3 UPPER FLORIDAN AQUIFER 
 

The Floridan Aquifer underlies the HG deposits and is subdivided into two aquifers, the 
Upper Floridan and the Lower Floridan Aquifers.  The Upper Floridan (UF) Aquifer is 
the most widely used aquifer in this area and locally consists of the Ocala Limestone and 
Avon Park Formations.  The Lower Floridan Aquifer is typically not utilized in this area 
due to its greater depth.  The two primary formations that comprise the UF Aquifer are 
the Ocala Limestone and the Avon Park Formation (Figure 1-2).  The Upper 
Transmissive Zone (UTZ) is a secondary water-producing interval for the UF Aquifer 
and is located in the uppermost portion of the Ocala Limestone.  The thickness of the 
UTZ is also highly variable, ranging from 50- to 100-feet in thickness.  The Lower 
Transmissive Zone (LTZ) is the major water-producing interval for the Murphree 
Wellfield in Alachua County.  The LTZ is located at the contact of the Ocala Limestone 
and Avon Park and is highly variable in thickness ranging from 20 to 100 feet (GeoSys, 
Inc., 2000).     
 
The top of the Upper Floridan Aquifer is at a depth of approximately 140 to 150 feet at 
the Site.  Regional groundwater flow within this aquifer is to the northeast towards the 
Murphree wellfield.  The cone of depression resulting from the Murphree wellfield 
encompasses the Site resulting in the northeastern flow direction.  The groundwater flow 
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direction at the Site generally mimics the regional flow direction toward the wellfield; 
however, secondary permeability features in this aquifer result in some localized 
variations from the northeastern flow direction.  The hydraulic gradient and groundwater 
velocities are projected to be low between the Site and wellfield. 
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2.0 PRE-DEMONSTRATION ISGS REMEDY IMPLEMENTATION 
 

The former Process Area pre-demonstration ISGS injection testing was used to determine 
the effectiveness of ISGS reagent and delivery in order to more effectively implement the 
full-scale ISGS remedy.  The pilot-test location was selected based on the elevated 
DNAPL impacts in this area, as discussed in section 1.2.2.  DNAPL recovery rates and 
volumes for the pilot test area were the highest for both recovery wells and TIPs.   
 
During the Phase I characterization, the spatial distribution of DNAPL in the Surficial 
Aquifer and UH was established by utilizing data collected as described in the 
Characterization Report.  EVS© software (C Tech, 2010) was used to evaluate the relative 
DNAPL saturation in three-dimensions.  Borehole lithology and relative permeability 
data were entered into the EVS© model to assist with identifying potential lithologic and 
permeability controls on the reagent injections.   
 
This section will discuss: 1) Geochemical analyses of cores; 2) Aquifer tests results for 
the former Process Area; 3) Pilot test implementation; 4) Performance monitoring pre- 
and post-ISGS treatment; 5) ISGS injections ROI; and 6) Zone-of-discharge monitoring. 

2.1 GEOCHEMICAL ANALYSIS 
 
During the Phase I characterization of the former Process Area, select core samples were 
submitted to analyze the permanganate soil oxidant demand (pSOD) to evaluate effects of 
short-term ISGS reagent exposure on UH cores, per the approved Workplan.  A total of 
six 5-gallon buckets filled with soil cores were collected during this investigation for 
laboratory pSOD analysis; four of the 5-gallon buckets were filled with soil from 
DNAPL-impacted cores and the two remaining 5-gallon buckets were filled with soil 
from cores that were not visually impacted with DNAPL.  Representative DNAPL-
impacted cores (“DNAPL-rich”) from the Surficial Aquifer were composited into two 5-
gallon buckets and representative DNAPL-impacted cores from the UH were composited 
into two 5-gallon buckets.  Surficial Aquifer soil cores that were not visually impacted 
with DNAPL were composited into one 5-gallon bucket.  Similarly, UH non-impacted 
soil cores were composited into one 5-gallon bucket.  The six 5-gallon buckets of soil 
core were shipped to Adventus for pSOD analysis.   
 
Results from laboratory pSOD analysis are provided in Table 2-1.  For the Surficial 
Aquifer and UH, the DNAPL-poor (i.e., “non-impacted soil”) samples averaged a pSOD 
value an order of magnitude lower than the DNAPL-rich samples (i.e., creosote DNAPL 
impacted-soil).  The pSOD for DNAPL-poor samples from the former Process Area were 
2.90 grams of potassium permanganate per kilogram of dry soil (g KMnO4/kg) for the 
Surficial Aquifer and 2.59 g KMnO4/kg for the UH.  In contrast, the pSOD for the 
DNAPL-rich samples for the Surficial Aquifer ranged from 24.24 and 26.68 g KMnO4/kg 
in the former Process Area and former North Lagoon, respectively.  The pSOD for the 
DNAPL-rich samples in the UH were 34.77 and 39.83 g KMnO4/kg in the former Process 
Area and former North Lagoon, respectively. 
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The Workplan proposed column testing of ISGS reagent to evaluate reagent reaction 
times and effects of long-term injections on permeability of the samples.  Initial testing of 
the reagent on DNAPL-rich soil columns demonstrated that the tests would not provide 
the necessary data to evaluate the potential reduction in injection rates long-term.  With 
relatively high reagent injection rates (5.6 ml/min), the laboratory was able to saturate the 
columns after 47 minutes.  However, when the injection rates were reduced by a factor of 
ten (0.57 ml/min), the columns sealed off after reagent penetrated about 1/3 of the way 
through the column (approximately 76 minutes into the test).  With the lower injection 
reagent rates the laboratory was unable to flush reagent through the soil column prior to 
the formation of precipitates that effectively sealed the columns.  Therefore, Beazer East, 
Inc. requested and received permission from the EPA (EPA, 2014) to eliminate the 
column testing.  
 

2.2 AQUIFER TESTS 
 
Aquifer tests were performed to evaluate reduction in the permeability of deposits in the 
Surficial and UH following full-scale ISGS reagent injections.  Aquifer tests in the 
former Process Area occurred prior to the ISGS reagent injections to assess pre-injection 
hydraulic-conductivity values.  The post-injection hydraulic conductivity tests will be 
performed after the full-scale ISGS treatment is performed for the former Process Area.  
Aquifer test locations were chosen for wells with little or no free-phase DNAPL.  The 
AQTESOLV® software was used to analyze all aquifer test data. 
 

2.2.1 MULTIPLE-WELL PUMPING TEST 
 
One of the criteria for selecting wells for a multiple-well pumping test was that no 
DNAPL was present in the well so that the pumped water could be treated at the on-Site 
water treatment plant.  Emulsified DNAPL resulting from the pumping test would clog 
treatment plant filters.  Another criterion was that the wells should be in an area of the 
former Process Area that will be treated by the full-scale ISGS injections.  There are 
limited wells in proximity (less than 50 feet) to be used for a multiple-well pumping test.  
There were no UH wells in the former Process Area that did not contain DNAPL.  In 
addition, none of the UH monitoring wells were in proximity to conduct a multiple well 
test.  Therefore, a multiple-well pumping tests was not performed in the UH.   
 
For the Surficial Aquifer pumping test, extraction well M-40BE was utilized as the 
pumping well and wells PW-1, OW-1, OW-2, M-42BE, and M-41BE were used to 
monitor the response in the Surficial Aquifer (Figure 2-1a).  The pumping test was 
performed for a period of 6 hours followed by a 1 hour recovery period.  
 
Results for the Surficial Aquifer pumping test are provided in Table 2-3.  The 
AQTESOLV® pumping test type-curve matches are provided in Appendix A.  The 
maximum pumping rate that could be sustained without dewatering the pumping well 
(M-40BE) was approximately 1 gal/min.  The drawdown resulting from this pumping 
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rate was approximately 7.5 feet in the pumping well (M-40BE).  Monitoring well PW-1 
had approximately 0.2 feet of drawdown and OW-1 had approximately 0.18 feet of 
drawdown.  Analysis results are provided for pumping well M-40BE and observation 
wells PW-1 and OW-1, located 17 and 22 feet from M-40BE, respectively.  Monitoring 
wells OW-2, M-42BE, and M-41BE are located at distances of 40 to 60 feet from 
pumping well M-40BE.  The pumping test results for observation wells OW-2, M-42BE, 
and M-41BE are not provided because drawdown affects resulting from M-40BE 
pumping were not observed at these wells.   
 
The hydraulic-conductivity values calculated for observation wells PW-1 and OW-1 were 
10.5 and 13.5 ft/day, respectively.  The analysis of drawdown at the pumping well 
M-40BE resulted in a hydraulic-conductivity value of 0.9 ft/day.  This low hydraulic-
conductivity value for pumping well M-40BE likely reflects well losses through the well 
screen and is not representative of formation permeability.   
 
Surficial Aquifer pumping tests were performed at the Site in 1993 and 1994 by McLaren 
Hart (TRC, 1999).   The 1999 TRC report indicated that Surficial Aquifer horizontal 
hydraulic-conductivity values ranged from 16 to 29 ft/day.  The average hydraulic-
conductivity of 12.0 ft/day measured in the 2014 pumping test is less than the values 
measured in 1993 and 1994, but reasonably close given the heterogeneity of the 
formation.   
 

2.2.2 SLUG TESTS 
 
Five Surficial Aquifer wells and five UH wells were selected for rising/falling head slug 
tests (Figure 2-1b).  For each test, a transducer was placed in the well to monitor the 
water-level change resulting from instantaneously adding and removing a slug in the 
well.  The rate at which the water level recovers is related to the formation permeability.  
The procedure for conducting the slug tests was to rapidly insert a 10-ft slug rod into the 
well to instantaneously displace a column of water (falling-head slug test).  The water 
level was monitored until it recovered to within approximately 10 percent of the static 
water level (recovery period varied from minutes to hours).  Once the water level 
recovered to static conditions, the rod was removed from the well resulting in an 
instantaneous decline in water level.  The water level recovery to static conditions was a 
second independent slug test for the well (rising-head slug test).  Water-level 
displacement is plotted against time and compared to theoretical type curves to obtain the 
hydraulic-conductivity estimate for the formation. 
 
Slug tests were performed in ten monitoring wells as described above.  The only 
exception is that a rising-head slug test was not conducted in monitoring well HG-40SE 
because the falling-head slug test took more than 3 hours to recover.  The hydraulic-
conductivity values derived from the rising and falling head slug tests for Surficial 
Aquifer monitoring wells ranged from 1.5 to 44.7 ft/day (Table 2-4).  The average 
hydraulic-conductivity value for the Surficial Aquifer was 9.2 ft/day (the highest and 
lowest values were eliminated from the calculated average).  The average of the rising 
and falling head slug tests, for each of the four UH monitoring wells, ranged from 0.5 to 
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1.2 ft/day (Table 2-4).  The hydraulic-conductivity value resulting from the falling-head 
slug test performed in recovery well HG-40SE of 0.3 ft/day.  The average slug test 
hydraulic-conductivity value for the UH is 0.8 ft/day (the highest and lowest values were 
eliminated from the calculated average).  Based on the slug test results, the Surficial 
Aquifer permeability is approximately one order of magnitude higher than the UH 
deposits.   
 
In general, slug test are considered less reliable indicators of average formation 
permeability because of the small volume of aquifer tested by the slug tests (a few feet 
radially from the well screen). The pumping test represents average formation 
permeability at a radius of 10s of feet from the pumping well.  The Surficial Aquifer 
average hydraulic-conductivity value measured from slug tests (9.2 ft/day) was 
approximately equal to the multi-well pumping test value (12.0 ft/day).  Independent 
measurements of Surficial Aquifer permeability resulted in similar results. 
 

2.2.3 HYDRAULIC-PROFILING TOOL 
 
The relative permeability of deposits within the pre-injection test area was measured with 
a hydraulic-profiling tool (HPT) to evaluate the potential reduction in permeability pre- 
and post ISGS reagent injection. The HPT measures permeability continuously as a 
function of depth as the tool is advanced.  The HPT method utilizes direct-push 
technology to measure relative permeability of deposits.  The method is based on 
injecting small volumes of fluid, while simultaneously measuring the pressure dissipation 
as a function of time as the tool is continuously advanced.  It was anticipated that 
approximately five HPT locations would be tested in the pilot test area.  The relative 
permeability of deposits from land surface to the top of the HG middle clay unit was 
measured with the HPT method to establish baseline conditions in the pre-demonstration 
area.  The Workplan assumed that approximately 3 months following ISGS reagent 
injections, post-injection HPT measurements will be performed in the test area to 
evaluate relative reductions in permeability for the area. 
 
HPT testing was performed within a 20 by 20 ft area of the pilot test area (Figure 2-2).  
Five locations were initially targeted for the HPT testing; however, only three of the 
locations were tested during the actual implementation.  The results of the first three HPT 
test locations resulted in similar plots of relative permeability; therefore, the HPT testing 
was not performed at the remaining two locations.   
 
Plots of the HPT test results for the three locations are provided in Appendix B.  The 
estimated hydraulic-conductivity values resulting from the HPT testing were obtained for 
the Surficial Aquifer and upper 10 feet of the UH.  Hydraulic-conductivity values for the 
lower portion of the UH were too low to be accurately estimated within the sensitivity of 
the tool and method.  The lowest hydraulic-conductivity value discernable with the tool 
and method was approximately 5 ft/day (1.8 x 10-3 cm/sec).   The hydraulic-conductivity 
values measured during this test ranged from 5 to 45 ft/day.  The small volume of aquifer 
tested by the HPT method raises the question of how representative these values are for 
the larger-scale average permeability of the pilot-test area.  Post-ISGS HPT testing was 
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not performed since the pre-injection test results did not provide useful information to 
quantify the larger-scale changes in formation permeability. 

2.3 PILOT TEST IMPLEMENTATION 
 

2.3.1 DESIGN 
 
The pilot test injection locations strategically target DNAPL impacts identified during the 
Phase I characterization (Figure 2-3, Figure 2-4a, Figure 2-4b, and Figure 2-4c).  The 
initial pilot test injection point locations presented in the Workplan and Characterization 
Report were based on a triangular pattern with approximately 20-foot spacing between 
injection points (Figure 2-3).  The 20-foot grid spacing was based on an injection radius 
of approximately 15 feet.  The locations of a few injection points were changed during 
the field implementation to focus on more recent DNAPL impacts in the western portion 
of the pilot test area.  The more conservative 20-foot grid spacing (10-foot radius) was 
chosen in order to treat areas that lie between the hypothesized cylindrical treatment 
areas.  The 20-foot grid spacing results in circular areas that overlap by 5 feet and helps 
to ensure that sufficient volumes of reagent are injected to treat both the cylindrical areas 
and the intervening areas. 
 
The reagent injection volume was based on previous laboratory column experiments 
(Adventus, 2004 and 2005).   The results of these column experiments demonstrated that 
a reagent volume of approximately 5 to 10 percent of the pore space was sufficient to 
treated impacted soils at the Site.  The former North Lagoon pilot test estimated a reagent 
application rate of 6.5 percent of the pore space, which assumed a Surficial Aquifer 
porosity of 20 percent and a 10 foot ROI and a thickness of 20 feet (Adventus, 2008a).  
For this pilot test the average effective porosity for the Surficial Aquifer and UH was 
assumed to be 15 percent, with an injection ROI of 15 feet and a reagent volume of 7 
percent of the pore space.  The smallest interval treated was 2 feet, the length of the 
injection tool.  Based on the assumptions above, a total of 111 gallons of reagent was 
required for each 2-foot injection zones.   
 
Top-to-bottom injections were designed to help ensure that the reagent was injected at the 
target depth.   One potential issue with the more traditional bottom-to-top approach to 
injections is the potential for short-circuiting of reagent in the open borehole below the 
injection tool, resulting in loss of reagent to intervals not targeted for treatment.  A 
Geoprobe® rig was used for reagent injections.  Reagent was injected through a high-
pressure hose that ran down the center of the 2-inch inside-diameter (2.25-inch outside-
diameter) drill casing and was connected to the 2-foot long injection tool.  Targeted 
injection intervals are provided in Table 2-2. 
 
One TIP was chosen to evaluate the potential reduction in formation and backfill 
permeability due to precipitation of reacted reagent.  The objective of this test was to 
evaluate the viability of re-using the TIP for multiple injection events.  The potential 
exists for TIPs becoming plugged after one use due to precipitation of reacted reagent.  
The question addressed by this test is whether TIPs could be used multiple times for 
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future reapplication.  The equipment used to mix reagent and inject into the TIP was 
similar to the direct-push points, with the exception the injection hose was connected 
directly to the TIP 1-inch PVC casing.  The volume of reagent targeted for injection into 
the TIP was 444 gallons, which is based on an 8-foot long perforated interval. 
 
The RemOx® EC was mixed in 250-gallon totes immediately prior to injections to help 
ensure that solids added to the mixture stay in solution.  Lithium chloride (LiCl) was 
added to the reagent mixture at a concentration of 6 grams per 250-gallon tote (lithium 
concentration of approximately 1,000 µg/L per 250 gal tote).  The lithium tracer will be 
used to help evaluate potential dilution of COIs in post-injection groundwater samples 
due to pore-water displacement by the reagent. 
 
One issue that was anticipated for the pilot-test injections was daylighting (i.e., short 
circuiting) of the reagent at surrounding TIPs and previously completed injection points.   
To prevent potential ISGS reagent daylighting (i.e., flowing vertically upward through 
the formation and/or borehole and discharging at land surface) the injection borings were 
abandoned by backfilling with cement-bentonite grout mixture (6.5 gallons per 94 lb sack 
of cement with 3 to 5 percent bentonite).  The injection boreholes were grouted through 
the same injection casing and high-pressure hose used for the reagent injection.  The 
ability to both inject and grout through the injection casing string was specifically 
developed for this project to expedite the sealing of the boreholes during full-scale 
implementation.  The procedure for grouting the boreholes was the following: 
 
1) Reagent remaining in the injection hose after treating targeted intervals was flushed 

into the formation with a slug of water; 
2) The injection string was then pulled up approximately 5 feet to allow the 2-inch long 

drive tip to fall to the bottom of the hole.  This allows for the injection string to act as 
a tremie pipe, such that grout could flow out the bottom of the string as the casing is 
removed from the  borehole; 

3) The high-pressure injection hose was connected to the grout pump to place grout as 
the casing string is removed from the hole. 

 
One of the primary objectives during grouting was to not inject grout out of the borehole 
and into the formation.  The use of a disposable knockout tip in the injection tool allowed 
the grout to fill the open borehole rather than forcing grout laterally through the injection 
ports.  
 

2.3.2 ISGS REAGENT INJECTIONS 
 
ISGS reagent injections were performed in general accordance with the Workplan and 
Characterization Report.  The pilot test consisted of injecting reagent via 12 direct-push 
borings and one TIP (Figure 2-2).  The Workplan and Characterization Report stated that 
11 direct-push borings would be installed for this pilot test; however, an additional 
injection point was added to the pilot test program during field implementation to 
evaluate the potential for reagent short circuiting through non-grouted boreholes.  In 
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addition, a few of the proposed injection points were relocated in the field to address 
impacts based on more recent DNAPL recovery data from TIPs.  Injections were 
performed from March 26 to April 11, 2014.   
 
A Geoprobe® rig was used to install the 12 direct-push injection locations (Figure 2-2).  
The downhole injection string consisted of 2.25-inch diameter drill rods, 1-inch nominal 
diameter high-pressure injection hose and a 2-foot long injection tool.  Proposed versus 
actual injection zones and reagent volumes are provided in Table 2-2.  Appendix C shows 
individual injection point injection intervals, volumes, and flow rates.  Continuous 
geologic cores were not collected for the injection point locations; therefore, the 
stratigraphy for injection points in Appendix C is from TIPs or monitoring wells in 
proximity to the injection locations. 
 
Two proposed injection-point locations (PT4 and PT8) were not used during the pilot test 
because reagent originally designated for these locations was reallocated to three new 
injection point locations (PT12, PT13, and PT14).  Injection points (PT12 and PT13) 
were added in the field to address DNAPL impacts in the western portion of the pilot test 
area in the vicinity of TIP 420N/345E.  Injection point PT14 was added to evaluate the 
potential for reagent short circuiting through a non-grouted borehole.  In addition, to the 
relocation of the two injection points, some of the originally proposed injection point 
locations were shifted a few feet to avoid existing structures, such as cement slabs. 
 
Some of the targeted treatment intervals were low-permeability deposits that would not 
accept the entire volume of reagent proposed for the interval.  When reagent refusal was 
encountered, the reagent volume that could not be injected was injected into deeper 
targeted intervals.  Similarly, when reagent short circuited up the outside of the drill 
string during injections, injections ceased for this interval; any reagent that was not 
injected into the interval was added to the volumes injected into deeper intervals.  
Therefore, some of the targeted injection intervals received less than the targeted volume 
whereas other intervals received more than the 111 gallons allocated for that interval.   
 
Direct-Push Injections 
 
The injection of reagent via the direct-push method was successful.  The method 
successfully delivered the approximate volume of reagent at the majority of the injection-
point locations.  The pilot test was designed to inject 18,821 gallons of reagent and a total 
of 19,512 gallons of reagent was injected.   
 
The injection pressures required to deliver reagent to the targeted intervals was typically 
less than 80 psi; however, in a few cases pressures around 110 psi were required.  
Injection pressures tended to be lower in the Surficial Aquifer than in the UH.  Once 
reagent flow was initiated, injection pressures required to maintain flow ranged from less 
than 20 to 40 psi in the Surficial and 70 to 110 psi in the UH.  In general, higher injection 
pressures were required to maintain flow rates in the UH.   
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Flow rates are related to injection pressures.  Increasing the injection pressure, typically 
results in increased reagent flow rates for a specific zone.  An attempt was made to keep 
flow rates under 10 gal/min.  Flow rates varied in the Surficial Aquifer and UH, with 
median flow rates of approximately 6 and 8 gal/min, respectively.  Flow rates in the 
lower portion of the Surficial Aquifer and upper clay unit of HG Deposits tended to be 
slightly higher than zones above or below.  Typically, higher sustained injection flow 
rates resulted when higher initial pressures were required to initiate reagent flow.  These 
higher flow rates likely corresponded to the establishment of preferential flow paths in 
lower permeability deposits.  Hence, flow rates tended to be higher for zones that 
required higher initial pressures to start flow.  
 
When daylighting was observed, injection for that interval ceased and the injection tool 
was advanced to the next targeted interval.  Reagent that daylighted during injection was 
captured with a shop vacuum and neutralized with a solution consisting of water, vinegar 
and peroxide.  Residual amounts of remaining reagent were neutralized by spraying with 
the solution. 
 
The disposable knockout tip was used to grout boreholes at the completion of injection.  
The knockout tip worked flawlessly and was successfully used to grout all pilot test 
boreholes.   
 
The following is a summary of individual injection points.  More detailed information for 
each of the injection points is provided in Table 2-2 and Appendix C. 
 
Injection Point PT1 
This injection point was designated to receive 2,554 gallons of reagent (Table 2-2).  The 
total volume of reagent was injected; however, 156 gallons targeted for the Surficial 
Aquifer was injected into the UH due to daylighting issues.  Daylighting was observed 
while injecting into the Surficial Aquifer (13-15 feet bgs) and while injecting into the UH 
(45-47 feet bgs) (Appendix C). 
 
Injection flow rates ranged from 3 to 8.5 gal/min in the Surficial Aquifer and from 
4 to 9 gal/min in the UH.  
 
Injection Point PT2 
This injection point was designated to receive 2,443 gallons of reagent (Table 2-2).  The 
total volume of reagent was injected; however, 122 gallons targeted for the Surficial 
Aquifer was injected into the UH due to daylighting issues.   
 
Daylighting was observed while injecting into the Surficial Aquifer (17-21 feet bgs) and 
while injecting into the UH (45-47 feet bgs) (Appendix C).  The top of the HG upper clay 
unit is at a depth of approximately 21 feet.  Injections were performed from 21 to 23 feet 
at 3 gal/min and an injection pressure of 80 psi.  Injections at this and other locations 
within the pilot test area demonstrate that reagent can be injected into the lower 
permeability clays.  The post injection cores show that the reagent flowed through 
bedding planes and sandier units within the upper clay unit. 
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Injection flow rates ranged from 3.5 to 13 gal/min in the Surficial and 3 to 11 gal/min in 
the UH. 
 
Injection Point PT3 
This injection point was designated to receive 1,055 gallons of reagent (Table 2-2).    The 
total volume of reagent was injected.  No daylighting was observed while injecting at this 
location (Appendix C). 
 
Injection flow rates were 7.5 gal/min in the Surficial Aquifer and ranged from 6 to 8.5 
gal/min in the UH. 
 
Injection Point PT4 
The injection point was designated to receive 944 gallons of reagent (Table 2-2).  A field 
determination was made to remove this injection point from the pilot test and reallocated 
the reagent volume proposed for this location to a new location.  No reagent was injected 
at this location. 
 
Injection Point PT5 
The injection point was designated to receive 2,332 gallons of reagent (Table 2-2).  The 
total volume of reagent was injected; however, 616 gallons of the reagent targeted for the 
Surficial Aquifer was injected into the UH due to daylighting issues.  Daylighting was 
observed while injecting into the Surficial Aquifer (11-19 feet bgs) and while injecting 
into the UH (21-23 feet bgs) (Appendix C). 
 
Injection flow rates ranged from 5 to 5.5 gal/min in the Surficial Aquifer and 4.5 to 11 
gal/min in the UH. 
 
Injection Point PT6 
The injection point was designated to receive 1,055 gallons of reagent (Table 2-2).  Only 
839 gallons of reagent was injected at this location.  Approximately 216 gallons was not 
injected because of daylighting issues in the Surficial Aquifer and UH.  Daylighting was 
observed while injecting into the Surficial Aquifer (13-17 feet bgs) and UH (50-54 feet 
bgs) (Appendix C).  The 216 gallons of reagent not injected at this location was injected 
at PT7. 
 
Injection flow rates ranged from 4 to 11 gal/min in the Surficial Aquifer and 6 to 11 
gal/min in the UH. 
 
Injection Point PT7 
The injection point was designated to receive 999 gallons of reagent (Table 2-2).  All 
reagent at this location was targeted for injection into the UH.  The total volume of 
reagent was successfully injected.  In addition, the 216 gallons of reagent remaining from 
PT6 was injected at this location.  No daylighting was observed while injecting at this 
location (Appendix C). 
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Injection flow rates ranged from 4 to 8.5 gal/min in the UH. 
 
Injection Point PT8 
The injection point was designed to receive 1,832 gallons of reagent (Table 2-2).  A field 
determination was made to remove this injection point from the pilot test and reallocated 
the reagent volume initially proposed for this location to a new location.  The reagent 
proposed for this area was reallocated to injection points PT-11 and -12.  No reagent was 
injected at this location. 
 
Injection Point PT9 
The injection point was designated to receive 1,888 gallons of reagent (Table 2-2).  The 
total volume was injected; however, 77 gallons targeted for the Surficial Aquifer was 
injected into the UH because of daylighting issues.  Daylighting was observed while 
injecting into the Surficial Aquifer (21-23 feet bgs) and the UH (25-27 feet bgs) 
(Appendix C).   
 
Injection flow rates ranged from 5 to 5.75 gal/min in the Surficial Aquifer and 5 to 9.5 
gal/min in the UH. 
 
Injection Point PT10 
The injection point was designated to receive 1,110 gallons of reagent (Table 2-2).  The 
total volume was injected.  A 1-foot zone (25-26 ft bgs) in the Surficial Aquifer was 
initially designated for treatment with 56 gallons of reagent.  Because of the addition of 
injection points PT12, PT13 and PT14 to this area, the impacted 1-foot zone was 
determined to be within the radius of influence from injections at these locations.  
Therefore, a field determination was made to inject the 56 gallons allocated to the 
Surficial Aquifer into the UH, to allow more treatment of the deeper DNAPL impacts in 
this area.  No daylighting was observed while injecting at this location (Appendix C). 
 
Injection flow rates ranged from 7 to 10 gal/min in the UH. 
 
Injection Point PT11 
The injection point was designated to receive 1,277 gallons of reagent (Table 2-2).  The 
total volume was injected; however, 111 gallons targeted for the Surficial Aquifer was 
injected into the UH due to daylighting issues.  Daylighting was observed while injecting 
into the Surficial Aquifer and upper clay unit (23-25 feet bgs) (Appendix C). 
 
Injection flow rates ranged from 3.5 to 12 gal/min in the UH. 
 
Injection Point PT12 
This injection point was added to the pilot test during field implementation, as previously 
discussed.  The total volume injected was 1,832 gallons (Table 2-2).  The targeted 
injection zones and reagent volumes at this location were similar to adjacent injection 
point PT9.  Daylighting was not observed while injecting into the Surficial Aquifer or 
UH (Appendix C). 
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Injection flow rates ranged from 5.5 to 8 gal/min in the Surficial Aquifer and 7.5 to 14 
gal/min in the UH. 
 
Injection Point PT13 
This injection point was added to the pilot test during field implementation, as previously 
discussed.  The total volume injected was 1,832 gallons (Table 2-2).  The targeted 
injection zones and reagent volumes at this location were similar to adjacent injection 
point PT9.  Daylighting was observed while injecting into the Surficial Aquifer (19-21 
and 23-25 feet bgs) (Appendix C). 
 
Injection flow rates ranged from 5.75 to 7.5 gal/min in the Surficial Aquifer and 6.5 to 
8.5 gal/min in the UH. 
 
Injection Point PT14 
This injection point was added to the pilot test during field implementation, to evaluate 
the potential for reagent short circuiting through non-grouted boreholes.  The total 
volume injected was 595 gallons (Table 2-2).  Daylighting was observed while injecting 
into the Surficial Aquifer (15-17 feet bgs) (Appendix C).  Because of daylighting issues 
the total volume of reagent was not injected into the last of the three targeted zones for 
Surficial Aquifer. 
 
Injection flow rates ranged from 6.5 to 11 gal/min in the Surficial Aquifer and 5 to 
11 gal/min in the UH. 
 
TIP Injections 
 
The ability to perform multiple ISGS reagent injections in to TIPs was tested as part of 
this demonstration project.  The primary objective for reagent injection at TIPs was to 
evaluate whether the TIP backfill and/or formation becomes plugged over time due to the 
precipitation of minerals resulting from reagent/organic reactions.  A test of multiple 
injections was performed at one TIP located within the pilot test area. 
 
TIP 440N/380E 
TIP 440N/380E is located on the northeastern corner of the pilot test area.  This TIP has 
never contained free-phase DNAPL, since it was installed in 2012; however, it is located 
in proximity to one of the more highly DNAPL-impacted areas of the former Process 
Area.   
 
A total of 444 gallons of reagent was injected into the UH via this TIP.  A constant 
injection flow rate of approximately 4 gal/min was maintained, with an injection pressure 
of 60 psi.  No daylighting was observed.  Approximately 2 weeks following the initial 
injection, an additional 100 gallons was injected into this TIP.  Initially, a total of 444 
gallons was proposed to be injected at this location.  Because a constant injection flow 
rate of 5 gal/min was quickly attained with an injection pressure of 75 psi, it was 
established that reinjection into a TIP was feasible.  Therefore, injections were stopped 
after 100 gallons, rather than wasting reagent in an area not requiring treatment.  The 
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injection flow rates were essentially the same during both injection events.  This test 
demonstrated that reinjection at TIPs appears viable for the full-scale application, if 
needed. 
 
TIP 420N/345E 
This TIP was initially proposed for reagent injections during the pilot test.  DNAPL 
recovery started at this TIP in early 2014, after the Workplan and Characterization Report 
were finalized.  Because of significant DNAPL recovery at this TIP, it was subsequently 
decided to use this TIP for pilot test performance monitoring.  No reagent injections were 
performed at this TIP.   
 

2.3.3 BOREHOLE SHORT-CIRCUITING EVALUATION 
 
Injection point PT14 was used to test the potential for short-circuiting of reagent through 
non-grouted injection points.  Injection point PT6 was not grouted following the 
completion of injections at this location to allow for testing of injections at an adjacent 
point.  Injection point PT14 was installed approximately 10 feet from PT6 and injections 
were performed into the Surficial and UH.  Injections into the Surficial Aquifer at PT14 
(10 to 18 feet bgs) resulted in reagent short circuiting outside of the injection casing; 
therefore, the injection into the Surficial Aquifer was stopped and the injection casing 
was advanced into the UH (43 to 49 feet bgs) to continue injections.   
 
During the injections into the Surficial Aquifer at PT14, there was no observable short-
circuiting of reagent at the non-grouted injection point PT6; however, the test was 
stopped before the full volume of reagent was injected.  Similarly, there was no 
observable short circuiting of reagent at PT6 during injections in the UH.  PT6 and PT14 
were grouted at the completion of the test.   
 
The test did not result in observable reagent short circuiting at an adjacent borehole 
located approximately 10 feet from the injections. However, the test was not able to 
evaluate subsurface short circuiting within the open borehole.  While this test showed that 
short circuiting to land surface via a nongrouted borehole did not occur, it did not provide 
information on short circuiting within boreholes to non-designated treatment zone. 
   

2.3.4 FORMATION PRESSURIZATION FROM REAGENT INJECTION  
 
Continuous water-level monitoring was performed during reagent injections to provide 
quantitative data on formation pressures.  Pressure recording transducers and data loggers 
were installed in TIPs (440N/380E and 380N/340E) and DNAPL recovery wells 
(HG-37SE and HG-36SE) during the first 3 days of injections to monitor formation 
response.   
 
The water-level monitoring during the pilot test demonstrated that reagent injections 
temporarily pressurize the targeted treatment zones sufficient to result in potential 
groundwater discharge at land surface via well casings.  The pressurized zones resulted in 
groundwater discharge via uncapped TIPs (400N/380E, 420N/345E, 460N/340E) and 
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monitoring well HG-36SE within approximately 60 feet of the injections.  Groundwater 
discharge was only observed during reagent injections into the UH, since all TIPs and 
monitoring wells in this area are screened in the UH.  The pressure pulse resulting from 
injections into the Surficial Aquifer did not result in groundwater discharge since no 
Surficial Aquifer monitoring points were present in the Pilot Test area.  Once well/TIP 
caps were securely sealed, groundwater discharge ceased.  This monitoring demonstrated 
that increased formation pressures will necessitate the use of tight fitting caps for all TIPs 
and well casings prior to full-scale injections.  Appendix D contains temporal plots of 
formation water levels during pilot-test injections.   

2.4 PERFORMANCE MONITORING 
 
The primary short-term objective of the ISGS demonstration program is to contain and 
stabilize free-phase DNAPLs.  The principal short-term (<1 year) performance criteria for 
the achievement of this objective was a significant reduction in DNAPL recovery 
volumes in wells and TIPs completed in the former Process Area.      
 

2.4.1 DNAPL COLLECTION PROCEDURE 
 
It is critical that accurate DNAPL recovery volumes were documented for all TIPs and 
wells at the Site.  The performance monitoring is dependent on establishing consistent 
and accurate recovery volumes in order to evaluate the reductions in recoverable DNAPL 
post-ISGS treatment.  Prior to 2013, DNAPL recovery in monitoring wells at the Site was 
performed with a bailer.  The issue with using a bailer is that it disturbs the 
DNAPL/water interface resulting in emulsification of the DNAPL within the well.  The 
recovered DNAPL is mixed with water making it difficult to establish the recovered 
DNAPL volumes.  Because of this issue, the method for DNAPL recovery was modified 
to utilize a peristaltic pump.  Dedicated tubing is installed near the base of the well, such 
that DNAPL is preferentially recovered with little to no water.   The recovered DNAPL is 
collected in 5-gallon buckets and allowed to settle over a period of hours.  Once the 
water/DNAPL interface is reestablished in the bucket, the volume of DNAPL and water 
is recorded on field forms.  The use of a peristaltic pump for DNAPL collection has been 
ongoing in the former Process Area since 2013.  The DNAPL data volumes resulting 
from this recovery method is accurate and reproducible.  Hence, the pre- and post-
DNAPL recovery volumes are accurate representations of the effectiveness of the ISGS 
treatment remedy performance.    
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2.4.2 DNAPL RECOVERY FORMER PROCESS AREA 
 
The UH is the only geologic unit that has consistent and sustainable DNAPL recovery.  
Five Surficial Aquifer DNAPL recovery wells were installed in the former Process Area 
in 2013, but they have failed to produce recoverable DNAPL.  Conversely, the five UH 
DNAPL recovery wells installed in 2013 consistently recover DNAPL.  Similarly, 24 of 
the 101 TIPs installed in the UH consistently recover DNAPL.   
 
A biweekly DNAPL recovery program for the TIPs was started in November 2012 and 
has been ongoing since this time.  Approximately half of the 24 TIPs with recoverable 
DNAPL did not start producing DNAPL until months after they were installed.  A few of 
the TIPs were installed for over 1 year before they contained recoverable DNAPL.  
DNAPL recovery volumes for the TIPs range from less than 1 gallon to 22 gallons per 2 
week interval.   
 
Limited DNAPL recovery has been ongoing in the former Process Area for over 10 years 
at two monitoring wells (HG-11S and HG-15S).  Based on the 2012 investigation of 
DNAPL impacts in the former Process Area, five additional DNAPL recovery wells were 
installed.  The five wells installed in 2013 have consistently recovered DNAPL, with 
recovery volumes ranging from 3 to 15 gallons per 2-week interval.  The only exception 
to 2-week intervals between recovery events was the 6-week interval from early March 
2014 to late April 2014 during the pre- and post-pilot test implementation and evaluation.  
This resulted in increased volumes of recovered DNAPL in late April, with subsequent 
recovery events returning to trends of decreasing volumes of recovered DNAPL. 
 
The area for the pilot test was selected because of the presence of TIPs and wells with 
significant volumes of recoverable DNAPL.  The test area contains three TIPs 
(420N/345E, 380N/340E and 400N/380E) and one well (HG-36SE) with recoverable 
DNAPL.  In addition, TIP (460N/340E) is located approximately 5 feet to the north of the 
designated pilot test area and has recoverable DNAPL.  
 
DNAPL recovery began in the pilot test area in November 2012 with additional recovery 
locations added in mid- to late-2013 (Figure 2-5).  Both the TIPs and recovery well had 
consistent DNAPL volumes collected up until the pilot-test in March/April 2014.  All 
DNAPL recovery within the treated portion of the pilot-test area showed significant 
decreases in DNAPL recovery rates and volumes. TIP 380N/340E is located in the 
southwestern portion of the pilot test area where ISGS injections were not performed. As 
expected, this TIP did not show a reduction in DNAPL recovery rates.   
 
The following is a summary of DNAPL recovery pre- and post-ISGS injections. 
 
Well HG-36SE 
The DNAPL recovery well HG-36SE is located on the eastern portion of the pilot test 
area (Figure 2-2).  Prior to ISGS treatment, this well averaged approximately 15 gallons 
of DNAPL per recovery event (Figure 2-6a).   Immediately following the ISGS 
injections, DNAPL recovery declined to less than 0.5 gallons per recovery event and 
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remained at this rate for 4 months before increasing to approximately 2 gal per recovery 
event.  The DNAPL recovery at this well was reduced by 87 to 97 percent.   
 
TIP 420N/345E 
This TIP is located on the western side of the pilot test area (Figure 2-2).  Prior to ISGS 
treatment, this TIP averaged approximately 22 gallons of DNAPL per recovery event 
(Figure 2-6b).  Immediately following the ISGS injections, DNAPL recovery declined to 
approximately 1.5 gallons per event and remained at this rate for 3 months before 
increasing to approximately 4 gallons per event.  The DNAPL recovery at this TIP was 
reduced by 82 to 93 percent.   
 
TIP 400N/380E 
This TIP is located on the eastern side of the pilot test area by DNAPL recovery well 
HG-36SE (Figure 2-2).  Prior to ISGS treatment, this TIP averaged approximately 6 
gallons of DNAPL per recovery event (Figure 2-6c).  Approximately 2 months following 
ISGS injections, DNAPL recovery was reduced to approximately 1 gallon per event. The 
DNAPL recovery at this TIP was reduced by 83 percent. 
 
TIP 460N/340E 
This TIP is located approximately 5 feet outside of the northern boundary of the pilot test 
area (Figure 2-2).   Given its location, ISGS treatment of this area was expected to be 
minimal.  Prior to ISGS treatment, DNAPL recovery at this TIP averaged approximately 
2.5 gallons per event.  Immediately following the ISGS injections, DNAPL recovery 
increased slightly and then declined to approximately 1.5 gallon per event (Figure 2-6d).  
The DNAPL recovery at this TIP was reduced by 40 percent.  
 
The post-ISGS treatment performance monitoring resulted in significant reductions in 
DNAPL recovery rates within the pilot test area.  The three TIPs and one recovery well 
located within and adjacent to the pilot test area showed 40 to 97 percent reductions in 
DNAPL recovery.  The short-term performance criteria were met for this pilot test. 
 

2.4.3 ISGS INJECTIONS RADIUS OF INFLUENCE 
 
Eleven geologic cores were collected in the pilot test area from land surface to the top of 
the middle clay unit to evaluate the distribution of reagent and non-treated DNAPL.  An 
attempt was made to approximately center most borehole location between injection 
points to evaluate the treatment radius and coverage within pilot test area.  In addition, 
select core locations were chose to evaluate the reagent distributions at increasing 
distances from an individual injection point (PTC-1 and -2; PTC-4 and -5), consistent 
with the approved Workplan.  The post-treatment cores were collected approximately 2.5 
months (June 23-27, 2014) following the completion of the ISGS injections (Figure 2-7).  
The following was noted in the descriptions of the cores: 1) Presence/absence of reacted 
and non-reacted reagent; 2) Percentage of DNAPL treated; 3) PID measurements; and 4) 
General lithologic descriptions.  The field descriptions for the logs are provided in 
Appendix E. 
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Cores were collected with a rotasonic drill rig, which employs the use of high-frequency, 
resonant energy to advance a core barrel and/or override casing into deposits.  Core 
samples were collected using a 6-inch override casing and a 4-inch core barrel.  
Continuous cores were collected from ground surface to a targeted borehole depth of 
approximately 65 feet. 
 
Post-ISGS cores were collected within the pilot test area (Figure 2-7).  None of the cores 
contained visible bright purple non-reacted reagent indicating that the majority of the 
reagent was consumed.  The color of the reacted reagent varied depending on the deposit 
it encountered.  In general, the reacted reagent was dark brown to black in color.  The 
reagent turned a bright rusty brown color when encountering iron rich deposits (upper 
clay unit).  In some cases the reacted reagent contained a mottled silvery color within a 
dark black matrix.  The source of this mottled coloration is unknown.  The treated zones 
of the cores reacted with the neutralization solution when sprayed (Figure 2-8).  DNAPL 
staining was observed throughout the cores and in contact with the reagent; however, no 
free-phase DNAPL was observed in the cores. 
 
The distribution of the reacted ISGS reagent was established by rating the presence of 
reagent in the cores with a numerical rating of 1 to 3.  A rating of 1 indicated that no 
reagent was present in the section of core.  A rating of 2 indicated that reagent was 
thought to be present based on visual changes in colorations and a slight reaction to the 
neutralization solution.  A rating of 3 indicated that reacted reagent was present in the 
core section and that it reacted strongly to the neutralization solution.  
 
The numerical ratings for the presence and absence of ISGS reagent was entered into the 
EVS© model to establish the distribution within the pilot-test area.  Results of the model 
analysis are presented in Figures 2-9a, 2-9b, and 2-9c.  As shown in these figures, the 
ISGS reagent was successfully delivered to the majority of the targeted zones.  
Exceptions are areas where the ISGS injections were not performed or on the edge of the 
pilot test area. 
 
The results of the post-ISGS core collection demonstrate that the assumed injection 
radius of 15 feet was conservative.  In some locations reagent was encountered at 
distances of greater than 20 feet from injection points.  Similarly, the EVS© model 
predicts that the reagent extended beyond the 15 feet radius.  The model also predicted 
that reagent was delivered to the majority of the targeted areas, with minor evidence of 
non-treated zones within the test area.  

2.5 ZONE-OF-DISCHARGE 
 
A variance was granted by FDEP on July 18, 2008 for the injection of RemOx® EC in 
Florida.  As part of this variance, the FDEP requires that a zone-of-discharge (ZOD) be 
established downgradient of the treated area.  This ZOD is required to be within 150 feet 
of the injection area, pursuant to the 2008 variance. 
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The ZOD “permission by variance” was established because the ISGS reagent contains 
impurities that are not prime constituents of the reagents and the concentrations of the 
impurities are in excess of their primary groundwater standards.  The COIs identified by 
FDEP that require monitoring in the ZOD are the following:  antimony, arsenic, 
chromium, mercury, beryllium, cadmium, lead, thallium, selenium, molybdenum, 
sodium, chloride, aluminum, manganese, TDS, pH, iron, and color. 
 
The FDEP approved the Final Underground Injection Control (UIC) Summary and 
Monitoring Plan for the Pre-demonstration ISGS pilot in an email dated March 21, 2013.  
As required by the permit, UIC compliance wells and temporary off-site zone-of-
discharge (ZOD) monitoring wells were established to monitor the zone-of-discharge 
groundwater quality.   The permit states the following concerning monitoring:  
 
“Post-injection quarterly monitoring will be conducted until the temporarily exceeded 
UIC parameters return to standards or site-specific background levels, whichever is less 
stringent, for a minimum of one year.” 
 
A total of three background and five downgradient wells (M-25A, M-25B, M-36B, 
HG-33S and HG-34S) were established for UIC monitoring (Figure 2-10).  The 
background UIC monitoring wells consist of: one Surficial Aquifer well (M-14); one UH 
well (HG-24S) and one LH well (HG-22D).  The downgradient UIC monitoring wells 
consist of three Surficial Aquifer (M-25A, M-25B and M-36B) and two UH monitoring 
wells (HG 33S and HG-34S).  In addition, two Temporary ZOD monitoring wells 
(HG-26S and HG-26D) were established for monitoring in the event COIs are detected in 
the UIC wells.  The permit states: 
 
“Temporary off-site zone-of-discharge (ZOD) monitoring will be conducted for the wells 
listed in Table 4 if purple-colored groundwater is observed in these wells or if ISGS 
indicators, including purple water or UIC parameter exceedances, are observed in 
upgradient UIC compliance wells.” 
 
One background monitoring event was performed for all UIC monitoring wells on 
March 19, 2014, prior to the start of the ISGS injections.  The results of the background 
monitoring demonstrated that a few of the COI required for monitoring by the permit 
already exceed Florida primary groundwater standards at the Site.  The Surficial Aquifer 
contains three COIs that do not meet Florida groundwater cleanup target levels (GCTLs, 
Tables 2-5a and 2-5b): 1) Aluminum; 2) Iron; and 3) Manganese.  The UH contains three 
COIs and two field parameters that do not meet Florida GCTLs: 1) Aluminum; 2) Iron; 3) 
Cadmium; 4) pH; and 5) Color. 
 
Two quarterly sampling events have been performed following the ISGS pilot test 
injections.    The first event was performed approximately 2 months (June 4-5, 2014) 
following the ISGS injections and the second was performed approximately 4.5 months 
(August 17-19, 2014) following injections (Tables 2-5a and 2-5b).  No purple-colored 
groundwater was observed.  The results of the sampling indicated that some COI 
concentrations may be increasing in select UIC wells.  The COIs with potentially 
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increasing concentrations in the Surficial Aquifer are the following: Al, As, Cl, Fe, Mn, 
Na and TDS.  Similarly, COIs with potentially increasing concentrations in UH are Al, 
Cl, Fe, Mn and Na.  The following is a brief discussion of these COIs. 
 
Aluminum 
It is not clear that the Al concentrations are increasing in either the Surficial or UH 
monitoring wells.  The concentration trends based on two post-ISGS sampling events are 
variable and inconsistent between total and dissolved concentrations. 
 
The Surficial Aquifer total Al concentration may have increased in monitoring well 
M-25B; however, the dissolved concentrations for this well remained the same or 
declined.  Similarly, adjacent monitoring well M-25A total Al concentrations decreased 
since the ISGS injections.   
 
The UH total Al concentrations may show an increase in monitoring well HG-34S; 
however, the dissolved concentrations are more variable.  Conversely, monitoring well 
HG-33S showed a decrease in concentration.  Therefore, an increase in Al concentrations 
for both the Surficial and UH is suspect. 
 
Arsenic 
The Surficial Aquifer As concentrations in M-36B and M-25A show a clear increasing 
trend post-ISGS injections.  The concentration increase for M-36B is the most significant 
with total As concentrations increasing from less than 1 to 1,570 µg/L in the first 
quarterly sampling event.  The total As concentration declined to 663 µg/L during the 
second quarter event.  The As concentration in M-25A increased from 1.2 to 6.3 µg/L 
and monitoring well M-25B, showed a decrease in concentration.  The UH did not show 
an increasing As concentration trend for either of the UIC wells. 
 
The Surficial Aquifer As concentrations have been historically elevated in this area since 
monitoring started at the Site.  The post-ISGS increase in As concentrations for this area 
is likely due to the fluid pressure pulse developed during the injections redistributing As-
impacted groundwater in this area.   
 
Chloride 
The chloride concentrations at this Site do not exceed Florida GCTLs (250,000 µg/L); 
however, there appears to be a slight increase in concentration post ISGS injections for 
Surficial Aquifer monitoring wells M-25A and M-36B.  The only UH monitoring well 
with a potentially increasing concentration is HG-34S; however, the Cl concentrations 
data are highly variable and an increasing concentration trend is not clear. 
 
Iron 
The Fe concentrations appear to have increased in Surficial Aquifer monitoring wells 
M-25A and M-36B.  Total Fe concentrations increased from 265 to 3,900 µg/L in M-25A 
and from 909 to 1,660 µg/L in M-36B.  The post-ISGS Fe concentrations in M-25B 
essentially remained the same. 
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The Fe concentration in HG-34S increased from 18 to 317 µg/L; however, monitoring 
well HG-33S did not show an increasing trend.  
 
Manganese 
The Mn concentration in Surficial Aquifer monitoring well M-25A increased from 0.5 to 
12 µg/L.  Monitoring wells M-25B and M-36B did not show any apparent increases in 
concentrations. 
 
The only UH monitoring well with a potential increase in Mn concentration was HG-34S.  
The total Mn concentration in this well increased from 0.6 to 12 µg/L.  Both the Surficial 
and UH Mn concentrations are well below Florida GCTLs (50 µg/L).   
 
Sodium 
The Na concentrations increased on Surficial Aquifer monitoring wells M-25A and 
M-36B and decreased in M-25B.  The Na concentrations increased from 1,610 to 4,510 
µg/L in M-25A and from 6,740 to 33,000 µg/L in M-36B. 
 
The Na concentration trend for the UH is not clear.  The post-ISGS concentration trends 
for HG-34S is highly variable, with the first quarter Na concentrations decreasing and the 
second quarter concentrations increasing above the background concentration.  The pre 
and post-ISGS concentration for HG-33S remained essentially the same. 
 
Total Dissolved Solids 
The TDS concentration trends for the Surficial Aquifer may have increased slightly from 
pre- to post-ISGS injections; however, a trend is not clear from the data.  Similarly, the 
concentrations for the UH monitoring wells do not show a clear increasing trend. 
 
Lithium 
Lithium was not detected in any monitoring wells post-ISGS pilot test.  The absence of 
lithium in the monitoring wells downgradient of the pilot test area supports the 
conclusion that changes in constituent concentrations at a few monitoring wells is not due 
to the dissolution of ISGS reagent.  Rather, the injection pressure pulse resulting from the 
ISGS treatment temporarily redistributed impacted groundwater. 
 
Summary 
In summary, the UIC monitoring well concentrations for the Surficial Aquifer showed an 
increase in concentrations for select COIs.  The COIs with apparent increases in 
concentrations are As, Fe, Mn and Na.  The increase in As concentrations is likely due to 
a redistribution of As-impacted groundwater.   The UH monitoring wells do not show a 
clear increase in concentrations; however, select COIs may have increased slightly.  As 
per the requirement in the permit, the Temporary ZOD monitoring wells will be sampled 
starting 4th quarter 2014. 
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3.0 PRE-FINAL FULL-SCALE REMEDIATION DESIGN 
 
The Workplan describes the phased approach to the full-scale ISGS implementation and 
performance monitoring for the former Process Area.  This section provides additional 
details for the full-scale design and implementation based on the results of the pilot test.  
The Workplan also details the required performance monitoring for full-scale 
implementation; Section 3.3 includes a brief discussion of performance monitoring.   
 
The full-scale implementation will follow the same procedures and approaches as 
documented in the pre-demonstration pilot test performed in 2014.  The major changes to 
this approach will be those needed to scale-up the reagent mixing and the number of 
simultaneous injection points to achieve higher production rates.    
 
The primary objective of the former Process Area ISGS pilot-test injections was to 
determine the effectiveness of ISGS reagent performance and injection methods in order 
to more effectively implement the full-scale ISGS remedy.  The results and lessons 
learned were used to design the full-scale remediation and streamline field 
implementation.   

3.1 PILOT-TEST LESSONS LEARNED 
 
The following is a summary of lessons learned during the 2014 pilot test: 
 

• A 15-foot ROI for the ISGS reagent injections is conservative for both the 
Surficial and UH; the reagent was successfully delivered to the targeted intervals 
with approximately 20-foot spacing between injection points; 

• The injection tool design was effective for targeting 2-foot intervals.  Full-scale 
injections will utilize two or more Geoprobe rigs with up to two simultaneous 
injection points per rig.  A separate diaphragm pump will be used to inject into 
each of the points. 

• Flow meters were not effective at monitoring injected reagent volumes.  The 
meters failed due to abrasion and plugging after a few hundred gallons were 
injected.  The most effective method for monitoring injected reagent volumes was 
to manually monitor and record tank volumes during reagent injections; 

• The reagent mixing process was effective.  A temporary structure will be erected 
on-Site to accommodate mixing for full-scale implementation; 

• A cement/bentonite grout is effective at sealing the borehole after injection.   
Grouting of the borehole through the ISGS reagent injection string via a knockout 
plug at base of the tool was successfully tested and will be used for full-scale 
implementation;   
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• The potential for short circuiting (i.e., daylighting) of ISGS reagent exists for 
wells, TIPs, and infrastructure foundations and pathways.  All TIPs and 
monitoring wells will be capped prior to full-scale injections to prevent short-
circuiting of groundwater and reagent via these pathways.  In addition, 
containment and neutralization solution will be used in the event of reagent 
daylighting during injections. 

3.2 FULL-SCALE DESIGN 
 
The Phase I characterization and subsequent EVS© model were used to identify the 
distribution of DNAPL impacts to be targeted for full-scale remediation (Figure 3-1).  
The pre-demonstration pilot-test results indicated that an assumed ROI of 15 feet was 
sufficient to provide coverage of the target area (Figures 2-9a, 2-9b, and 2-9c). 
 
The location of the full-scale injection points was developed based on a 20-foot triangular 
pattern over the extent of DNAPL impacts (Figure 3-2).  The extent of the injection zone 
spans approximately 400 feet from north to south and 380 feet from east to west.  A total 
of 253 direct-push injection points and one TIP (380N/180E) will be used to inject ISGS 
reagent.  TIP 380N/180E is the only TIP with a screen interval intersecting the EVS© 
projected DNAPL impacts and which is not currently being used for performance 
monitoring.  Direct-push injections within the pilot-test area will only be performed in 
areas not previously treated during the pilot test.  The need for additional hot-spot 
treatment in the pilot test area will be determined after the full-scale implementation and 
short-term performance monitoring.   
 
The EVS© model generated during the Phase I characterization was used to identify 
intervals with DNAPL impacts to be targeted during full-scale remediation (Figure 3-1).  
The target interval depths range from 3.5 feet bgs to 66.5 feet bgs.  Cross sections were 
developed to show slices through targeted DNAPL impacted areas and the 
conceptualized ISGS reagent distributions (Figures 3-2a through 3-2d).  The injection 
point grid is based on a triangular injection pattern; therefore, the 2-dimensional cross 
sections do not show the treatment areas from injection points that fall just outside of the 
line of section.  As a result, injection points on either side of the lines of sections were 
projected onto the cross section to visually show the complete treatment of the projected 
DNAPL impacts shown in the cross sections.   
 
The full-scale ISGS injection points were developed based on a uniform triangular grid 
pattern across the entire former Process Area.  Injection grid points that were in areas 
with no DNAPL impacts were removed from the grid.  There were a few areas where the 
conceptualized ROI did not capture all projected DNAPL impacts.  In order to help 
ensure that these impacted areas were treated, additional injection points were manually 
added to the grid to address these areas.  Therefore, the initially uniform triangular grid 
was optimized to: 1) Eliminate injection point locations that were outside of DNAPL 
impacted areas; and 2) Add new injection points to address areas where the assumed ROI 
was insufficient to capture all impacts in these areas. 
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Cross-section D-D’ is oriented east to west across the northern area of the former Process 
Area (Figure 3-2) and shows both DNAPL impacts and proposed targeted ISGS treatment 
zones (Figure 3-3a).  The Surficial Aquifer DNAPL impacts are primarily concentrated 
immediately above the upper clay unit.  The UH DNAPL impacts are primarily 
concentrated in a zone approximately 10 to 20 feet above the middle clay unit; however, 
there are a few areas along this line of section where DNAPL impacts extend to the top of 
the middle clay unit.    Included on this cross-section is the projected distribution of ISGS 
reagent in the pilot test area.  The zones within the pilot test area that were previously 
treated will not be re-treated during the full-scale implementation; however, there are a 
few residual zones within the pilot test area that were not treated.  Injection points are 
included in the full-scale implementation (Figure 3-2) to address the remaining DNAPL-
impacts within pilot test area.  
 
Cross-section E-E’ is oriented east to west across the southern area of the former Process 
Area (Figure 3-2) and shows both DNAPL impacts and proposed targeted ISGS treatment 
zones (Figure 3-3b).  The Surficial Aquifer DNAPL impacts are primarily concentrated 
immediately above the upper clay unit and extend across the majority of the cross 
section.  DNAPL impacts in the central area of the former Process Area extend to within 
5 feet of land surface.  The UH DNAPL impacts are concentrated in the central area of 
the former Process Area and extend from the upper clay unit to a zone approximately 10 
to 20 feet above the middle clay unit.  There are no DNAPL impacts that extend to the 
top of the middle clay unit along this line of section.  Treatment in this area of the Site 
will be more extensive in the central area than in the eastern or western areas. 
 
Cross-section F-F’ is oriented north to south across the western area of the former 
Process Area (Figure 3-2) and shows both DNAPL impacts and proposed targeted ISGS 
treatment zones (Figure 3-3c).  The Surficial Aquifer DNAPL impacts extend from 
approximately 5 feet below land surface to the top of the upper clay unit.  The Surficial 
Aquifer impacts extend across the majority of the cross section.  The UH DNAPL 
impacts are concentrated in the southern and central areas of the former Process Area and 
extend from the upper clay unit to a zone approximately 10 to 20 feet above the middle 
clay unit.  There are no DNAPL impacts that extend to the top of the middle clay unit 
along this line of section.  The majority of the targeted treatment zones are located in the 
southern portion of the former Process Area. 
 
Cross-section G-G’ is oriented north to south across the eastern area of the former 
Process Area (Figure 3-2) and shows both DNAPL impacts and proposed targeted ISGS 
treatment zones (Figure 3-3d).  The Surficial Aquifer DNAPL impacts extend from 
approximately 5 feet below land surface to the top of the upper clay unit; however, 
Surficial Aquifer DNAPL impacts along this line of section appear to be less than in 
previous section. The UH DNAPL impacts extend across the entire cross section and are 
concentrated in a zone approximately 10 to 20 feet above the middle clay unit.  There are 
no remaining DNAPL impacts that extend to the top of the middle clay unit along this 
line of section.  The pilot test area had DNAPL-impacted zones that extended to the 
middle clay unit; however, these zones were previously treated.  Similar to cross-section 
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D-D’, the pilot test area only contains a few new injection points to treat areas that did 
not receive ISGS reagent during the pilot test.  
 
The total volume of ISGS reagent to be injected in the former Process area is 166,571 
gallons.  A total of 51,809 gallons will be injected into the Surficial Aquifer and 114,762 
gallons will be injected into the UH.  The reagent volumes for each injection point are 
provided in Appendix F. 
 
The total volume of DNAPL-impacted deposits to be treated is approximately 78,500 
cubic yards (CY).  Approximately 24,400 CY of DNAPL-impacted deposits will be 
treated in the Surficial Aquifer and approximately 54,100 CY will be treated in the UH.   

3.3 FULL-SCALE IMPLEMENTATION 
 
The 253 direct-push injection points will be advanced using Geoprobe® rigs equipped 
with 2.25-inch diameter, 2-foot long side-port injection tools.  A minimum of two drill 
rigs will be used for the full-scale implementation.  Each rig will each be equipped with 
two injection pumps to allow simultaneous injection in up to four locations.  One TIP 
(380N/180E ) will be used for injecting reagent.  
 
Some historic building foundations were encountered during the Phase I characterization, 
and the characterization boring locations were adjusted to work around these 
obstructions.  For laterally extensive cement slabs, the slab will be cored and the injection 
point installed through the core hole.  If the obstruction is not laterally extensive, the 
injection points will be moved from the proposed locations to a new location within 
proximity to the original point.  During the Phase I characterization, the boring locations 
typically needed to be moved less than 5 feet from the original location.  If the direct-
push injection points are moved more than 5 feet from the original location, the distance 
will be evaluated to determine if additional reagent or additional injection locations are 
needed to treat the target zone. 
 
Chemicals required to prepare the ISGS solution include sodium permanganate (40 
percent solution) and other liquid and solid chemical reagents as part of the proprietary 
RemOx® EC formulation.  The final ISGS reagent will be a 4.5 percent-weight solution 
of RemOx® EC.  The ISGS solution will be mixed in separate trailers located in a 
temporary structure.  The trailers will be equipped with appropriate means of safe 
chemical measuring, mixing, and transfer.  A perimeter will be set up around the mixing 
area to prevent unauthorized workers from entering.  The reagent solutions will be mixed 
immediately before injection and transported in 250 gallon totes to the injection 
locations.  A LiCl tracer will be added to the ISGS reagent solution during mixing.  The 
tracer will provide a quantitative measure of groundwater COI concentrations dilution 
due to ISGS reagent injections.  The concentration of LiCl tracer added to the ISGS 
reagent will be sufficient to provide a 1,000 µg/L concentration per 250 gallon tote.  
Lithium is currently being analyzed to a reporting limit of 10 µg//L. 
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The injection tools will be advanced to the uppermost target interval, where the reagent 
volume of 111 gallons per 2-foot interval will be injected.  The tool will be advanced to 
the next interval depth and so on until the lowest target interval is reached for a given 
injection point.  In situations where an individual interval is greater than 2 feet, the tool 
will be advanced in multiple 2-foot steps over the interval and the specified reagent 
volume will be appropriately distributed along the target interval.  Injection into the TIP 
will require a reagent volume of 444 gallons. 
Based on pilot-test results, the maximum anticipated pressure to establish injection is 
approximately 120 psi, with an average sustained injection pressure of 40 to 80 psi.  
During the pilot test, the average pressure required to sustain the injection was 71 psi.  
Higher pressures were required to establish and maintain injections in the middle to lower 
sections of the UH.  Lower pressures were required to establish and maintain injections in 
the Surficial Aquifer, with the lowest pressures observed in shallow injections.  Similar 
injection pressures are anticipated for the full-scale ISGS implementation.  The minimum 
and maximum flow rates achieved in the pilot test were 3 gpm and 14 gpm, respectively, 
with an average flow rate of approximately 5 to 8 gpm.  Injection start and end times, 
pump pressures, flow rates, and injection volumes will be monitored and recorded at each 
injection location and targeted depth interval. 
 
The pilot test demonstrated that some of the targeted zones will not allow for reagent 
injection.  Several targeted injection intervals that straddled the base of the Surficial 
Aquifer and the top of the HG upper clay unit did not allow for reagent injection.  
Similarly, there were a few instances where reagent could not be injected into the base of 
the UH.  It is anticipated that some of the targeted zones will be encountered where 
reagent injection will not be possible.  The total volume of reagent specified for each of 
the individual  injection points will be injected; however, the volume injected at a 
specific depth may vary depending on reagent refusal.  When injection refusal is 
encountered at a targeted interval, the volume of reagent that was not injected will be 
injected into the next deeper zone.  Similarly, when daylighting occurs at a particular 
injection zone, the injection will cease.  The tool will then be moved to the next deeper 
injection interval and the volume of reagent remaining from the previous zone will be 
injected.   
   
After completing injection at the lowest interval, a small amount (less than 25 gallons) of 
clean water will be injected to clear the hoses and drill string of reagent.  The center point 
in the injection tool will then be removed to allow grout to be injected as the tool is 
withdrawn. 

3.4 PERFORMANCE MONITORING 
 
Performance monitoring is discussed in the Workplan.  It will consist of immediate-term, 
short-term, mid-term and long-term performance monitoring.  Performance monitoring 
will begin approximately 2 weeks following the completion of full-scale treatment and 
will continue for up to 5 years as detailed in the Workplan.  DNAPL gauging will be 
performed in all TIPs and monitoring/recovery wells in the former Process Area.  
DNAPL recovery will be performed in all TIPs and recovery wells with recoverable 
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DNAPL on a biweekly basis.  The frequency of DNAPL recovery will be evaluated after 
the first 3 months and the frequency may be reduced to once every 4 weeks for select 
wells.  
 
Groundwater sampling will be performed in existing UIC, ZOD and performance 
monitoring wells located downgradient of the ISGS treatment area (Figures 2-10 and 
3-4).  The proposed monitoring well sampling and frequency is discussed in the 
Workplan. 
 
Post-treatment geologic cores will be collected approximately 6 months following 
completion of reagent injection, as discussed in the Workplan.  The number and location 
of post-treatment cores will be determined based on a combination of pre-treatment 
characterization and post-treatment DNAPL recovery data.  Implementation will 
commence upon EPA approval of the proposed cores. 
 
Aquifer testing will be performed to evaluate reduction in permeability approximately 6 
to 9 months following full-scale implementation.  The Workplan describes the approach 
to post ISGS testing.  A multiple well pumping test will be performed at Surficial Aquifer 
recovery well M-40BE, with monitoring in observation wells PW-1 and OW-1.  Slug 
tests will be performed in the same Surficial Aquifer and UH recovery wells tested prior 
to the ISGS injections and described in Section 2.2 of this report. 

3.5 ZONE-OF-DISCHARGE 
 
As discussed in Section 2.5, ZOD monitoring will occur after the full-scale demonstration 
ISGS injections are completed, as required by the FDEP.  The monitoring wells will be as 
shown on Figure 3-5. 
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PHOTOGRAPHS OF POST-INJECTION TREATED CORE

1. ISGS Reagent adjacent to and surrounding DNAPL blebs
in split core.

2. DNAPL blebs in left half of core after neutralization of ISGS
reagent. Unchanged right half of core.
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TABLES 
  



Table 1-1. Summary of the Former Process Area Pilot Test Dates

Task Start Date End Date

Initial Phase 1 Characterization 7/23/2012 8/29/2012

DNAPL Recovery 11/5/2012 ongoing

Additional Phase 1 Characterization and Well Installation 4/1/2013 4/16/2013

Aquifer Tests 3/17/2014 3/21/2014

Hydraulic Profile Tool Tests 3/24/2014 3/25/2014

ISGS Pilot Test Injections 3/25/2014 4/11/2014

Post-ISGS Radius of Influence Cores 6/23/2014 6/26/2014



Table 2-1.  Summary of pSOD Results

Sample ID Geologic 
Unit

Area/
Sample 

Description

Initial KMnO4
(g/L)

Final KMnO4
(g/L)

pSOD 
(g KMnO4/kg dry soil)

Average pSOD
(g KMnO4/kg dry soil)

1 N/A Blank 20 20.01 N/A N/A
11 Surficial 20 18.55 2.9
12 Surficial 20 18.61 2.77
13 Surficial 20 18.48 3.04
14 Surficial 20 8.09 23.79
15 Surficial 20 7.83 24.33
16 Surficial 20 7.69 24.59
17 Surficial 20 5.91 28.2
18 Surficial 20 6.71 26.57
19 Surficial 20 7.34 25.27
2 Hawthorn 20 18.75 2.5
3 Hawthorn 20 18.68 2.64
4 Hawthorn 20 18.68 2.64
5 Hawthorn 20 1.29 37.38
6 Hawthorn 20 3.32 33.35
7 Hawthorn 20 3.23 33.57
8 Hawthorn 20 0 40.02
9 Hawthorn 20 0.13 39.76

10 Hawthorn 20 0.17 39.7

N/A = Not Applicable
pSOD = Permanganate Soil Oxidant Demand
Aqueous phase volume = 0.1 L
Mass dry soil weight = 0.05 kg

Process Area/ 
Hawthorn Clean

Process Area/ 
Hawthorn NAPL

North Lagoon & 
Drip Track/

Hawthorn NAPL

2.59

34.77

39.83

Process Area/ 
Surficial Clean 2.90

Process Area/ 
Surficial NAPL 24.24

North Lagoon/ 
Surficial NAPL 26.68



Table 2-2.  Comparison of Targeted and Actual Injection Volumes For Pilot Test

Injection Point Hydrogeologic Unit Target Actual Difference Target Actual Difference

Surficial 944 787 -157

Upper Hawthorn 1,610 1,766 156

Surficial 888 766 -122

Upper Hawthorn 1,555 1,677 122

Surficial 222 222 0

Upper Hawthorn 833 832 -1

Surficial 0 0 0

Upper Hawthorn 944 0 -944

Surficial 944 328 -616

Upper Hawthorn 1,388 2,004 616

Surficial 500 347 -153

Upper Hawthorn 555 492 -63

Surficial 0 0 0

Upper Hawthorn 999 1,215 216

Surficial 333 0 -333

Upper Hawthorn 1,499 0 -1,499

Surficial 333 256 -77

Upper Hawthorn 1,555 1,632 77

Surficial 56 0 -56

Upper Hawthorn 1,055 1,110 55

Surficial 111 0 -111

Upper Hawthorn 1,166 1,276 110

Surficial 0 610 610

Upper Hawthorn 0 1,222 1,222

Surficial 0 504 504

Upper Hawthorn 0 1,327 1,327

Surficial 0 262 262

Upper Hawthorn 0 333 333

Surficial 0 0 0

Upper Hawthorn 444 444 0

Surficial 0 0 0

Upper Hawthorn 444 100 -344

Surficial 0 0 0

Upper Hawthorn 444 0 -444

Totals 18,821 19,512 691

¹ Injection Point not used

² New Injection Points added in field
3
 Test stopped in field at 100 gallons; injection rate unchanged from 3/28/2014

PT6

PT2

420N/345E
1

PT1

PT3

PT4
1

PT5

PT8
1

PT9

PT7

440N/380E - second
3

0

1,277

0

-1

1,832

PT14
2

440N/380E - first

PT10

PT11

PT12
2

PT13
2

2,553

2,443

1,054

0

2,332

839

1,215

0

1,888

1,110

1,276

1,832

1,831

100

0

Zone Volume Injected (gal) Total Volume Injected (gal)

2,554

2,443

1,055

-1

0

-1

944

2,332

1,055

999

1,832

1,888

1,110

-216

216

-1,832

0

0

-944

0

595

0

-344

1,831

-444

0

444

444

444

595

444



Table 2-3. Pumping Test Analysis Results.

Transmissivity
(ft²/day)

Well Result Well Result Average

OW-2 (2) 41.1 N/A N/A N/A N/A

M-41BE (2) 53.6 N/A N/A N/A N/A

M-42BE (2) 60.7 N/A N/A N/A N/A

(1) Average Surficial Aquifer Saturated Thickness = 17.5 feet

(2) No hydraulic response observed

183.3

235.5

Distance from
Pumping
Well (ft)

17.3

22.5

0 Theis 16.2

Analysis
Method

Theis

Theis

Hydraulic Conductivity(1)

(ft/day)

10.5

13.5

11.97

0.9 N/A

Observation
Well

OW-1

PW-1

Pumping
Well

M-40BE

M-40BE



Table 2-4.  Slug-Test Analysis Results

Test Average

Falling Head Bouwer-Rice 45.95

Rising Head Bouwer-Rice 43.42

Falling Head Bouwer-Rice 1.52

Rising Head Bouwer-Rice 1.51

Falling Head Bouwer-Rice 4.39

Rising Head Bouwer-Rice 5.88

Falling Head Bouwer-Rice 19.30

Rising Head Bouwer-Rice 17.58

Falling Head Bouwer-Rice 3.41

Rising Head Bouwer-Rice 4.48

Falling Head Bouwer-Rice 1.26

Rising Head Bouwer-Rice 1.13

Falling Head Bouwer-Rice 1.16

Rising Head Bouwer-Rice 1.33

Falling Head Bouwer-Rice 0.65

Rising Head Bouwer-Rice 0.58

Falling Head Bouwer-Rice 0.43

Rising Head Bouwer-Rice 0.52

Falling Head Bouwer-Rice 0.29

Rising Head N/A N/A

N/A = Not Applicable

3/19/2014

M-42BE

HG-32S

HG-37SE

HG-38SE

HG-39SE

HG-40SE

M-38BE

M-39BE

M-40BE

M-41BE

3/20/2014-
3/21/2014

3/18/2014

3/18/2014

3/20/2014-
3/21/2014

3/18/2014

3/18/2014 5.13

18.44

3.94

3/19/2014

3/19/2014

Well Name

Surficial

UH

0.29

1.24

0.62

0.48

Geologic Unit

1.19

Date Test Type Analysis Method

3/18/2014

Hydraulic 
Conductivity 

(feet/day)

44.69

1.51



Table 2-5a. Pre- and Post-ISGS pilot-test water-quality results for Surficial Aquifer UIC monitoring wells.

Well ID M-14
(5)

M-25A M-25A M-25A M-25B M-25B M-25B M-36B M-36B M-36B

UIC Well Type Background Compliance Compliance Compliance Compliance Compliance Compliance Compliance Compliance Compliance

Sample Date 1/16/2008 3/18/2014 6/4/2014 8/17/2014 3/18/2014 6/4/2014 8/17/2014 3/18/2014 6/4/2014 8/19/2014
Sample Type SMP SMP SMP SMP SMP SMP SMP SMP SMP SMP

Analyte

Federal 

MCL 
Florida GCTL

(2)

Total Metals (µg/L)

ALUMINUM 50
(1)

200
(4) 222 192 153 30 I 39 97 I 122 96 812 324

ANTIMONY 6 6
(3) < 10 1.2 0.450 J 0.440 I < 0.160 < 0.160 < 0.160 < 0.160 0.810 J 0.450 I

ARSENIC 10 10
(3) 6 1.2 4.1 6.3 4.0 3.6 2.4 0.78 1,570 663

BERYLLIUM 4 4
(3) < 4 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032

CADMIUM 5 5
(3) < 5 <0.090 < 0.090 < 0.09 < 0.090 0.150 J < 0.09 < 0.090 0.280 J < 0.09

CHLORIDE 250,000
(1)

250,000
(4) 6,100 1,300 6,000 3,500 26,700 20,300 11,900 7,800 17,800 17,100

CHROMIUM 100 100
(3) < 5 < 0.18 < 0.18 < 0.18 0.30 0.36 J 0.39 I < 0.18 0.52 J 0.43 I

IRON 300
(1)

300
(4) 428 265 3,900 3,520 286 247 266 909 1,660 1,560

LEAD 15 15
(3) < 3 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 0.56 0.16 I

LITHIUM - 140
(2) NA < 10.0 < 10 < 10 < 10.0 < 10 < 10 < 10.0 < 10 < 10

MANGANESE 50
(1)

50
(4) 2.1 0.5 12 7.6 63 51 58 27 19 20

MERCURY 2 2
(3) < 0.2 < 0.012 0.013 I < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012

MOLYBDENUM - 35
(2) NA 2.80 1.6 J 1.70 I < 0.28 < 0.28 < 0.28 2.30 6.30 5.80

SELENIUM 50 50
(3) < 5 < 1.1 < 1.1 1.2 I < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1

SODIUM - 160,000
(3) 3,350 1,610 4,510 3,340 17,100 16,200 13,600 6,740 33,000 30,500

THALLIUM 2 2
(3) < 10 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Dissolved Metals (µg/L)

ALUMINUM 50
(1)

200
(4) NA 112 112 68 I 95 98 I 81 I 110 74 I 65 I

ANTIMONY 6 6
(3) NA 1.6 0.370 I 0.620 I < 0.160 < 0.160 < 0.160 < 0.160 0.750 J 0.470 I

ARSENIC 10 10
(3) NA 0.51 4.6 5.5 3.2 3.9 2.1 < 0.42 1,600 663

BERYLLIUM 4 4
(3) NA < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032

CADMIUM 5 5
(3) NA < 0.090 < 0.090 < 0.09 < 0.090 < 0.090 < 0.09 < 0.090 < 0.090 < 0.09

CHROMIUM 100 100
(3) NA < 0.18 < 0.18 < 0.18 0.45 0.35 I 0.36 I < 0.18 0.37 I 0.29 I

IRON 300
(1)

300
(4) NA < 2.5 4,510 3,250 245 248 281 753 1,560 1,500

LEAD 15 15
(3) NA < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12

LITHIUM - 140
(2) NA NA < 10 < 10 NA < 10 < 10 NA < 10 < 10

MANGANESE 50
(1)

50
(4) NA 0.4 13 7.9 63 50 59 27 18 20

MERCURY 2 2
(3) NA < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 0.019 I < 0.012 < 0.012 < 0.012

MOLYBDENUM - 35
(2) NA 2.70 1.4 I 1.80 I < 0.28 < 0.28 0.41 I 2.20 5.90 5.20

SELENIUM 50 50
(3) NA < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1

SODIUM - 160,000
(3) NA 1,590 4,460 3,280 17,500 16,400 14,000 6,770 30,400 30,900

THALLIUM 2 2
(3) NA < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Other Parameters

TOTAL DISSOLVED SOLIDS (µg/L) 500,000
(1)

500,000
(4) 60,200 163,000 231,000 194,000 196,000 177,000 180,000 163,000 197,000 188,000

pH (S.U.) 6.5 - 8.5
(1)

6.5 - 8.5
(4) 4.7 7.45 6.97 7.43 7.00 6.88 7.24 7.83 6.63 6.61

COLOR (color units) 15
(1)

15
(4) NA < 5.0 10 < 5.0 10.0 15.0 15.0 10.0 10.0 15.0

Notes:

I = The reported value is between the laboratory method and practical quantitation limit.

J = Estimated value.

NA = Not analyzed.

Concentration exceeds Florida GCTL

Concentration exceeds Federal MCL

(1) 
Federal MCL is the Secondary Drinking Water Standard

(2)
 Florida Groundwater Cleanup Target Levels (GCTLs) are 

    guidelines as set forth in 62-777 Florida Administrative Code (F.A.C.)

(3)
 Florida GCTL is the Primary Drinking Water Standard as set forth in 62-550 F.A.C.

(4)
 Florida GCTL is the Secondary Drinking Water Standard as set forth in 62-550 F.A.C.

(5)
 As reported in ISBS Pilot Study Report, January 30, 2009, Adventus
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Table 2-5b. Pre- and Post-ISGS pilot-test injections water-quality results for Upper Hawthorn UIC monitoring wells.

Well ID HG-22D HG-22D HG-22D HG-24S HG-24S HG-24S HG-33S HG-33S HG-33S HG-34S HG-34S HG-34S

UIC Well Type Background Background Background Background Background Background Compliance Compliance Compliance Compliance Compliance Compliance

Sample Date 3/19/2014 6/5/2014 8/17/2014 3/18/2014 6/4/2014 8/17/2014 3/19/2014 6/5/2014 8/20/2014 3/19/2014 6/5/2014 8/21/2014
Sample Type SMP SMP SMP SMP SMP SMP SMP SMP SMP SMP SMP SMP

Analyte

Federal 

MCL 
Florida GCTL

(2)

Total Metals (µg/L)

ALUMINUM 50
(1)

200
(4) 165 215 40 I 68 201 240 304 156 72 I 478 611 673

ANTIMONY 6 6
(3) 0.470 0.920 I 0.290 I < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 0.180 I < 0.160

ARSENIC 10 10
(3) 0.88 < 0.42 0.84 I 2.7 2.5 2.7 0.78 < 0.42 < 0.42 0.69 < 0.42 0.44 I

BERYLLIUM 4 4
(3) < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032

CADMIUM 5 5
(3) 15 28 2.0 0.090 0.280 J 0.18 I < 0.090 < 0.090 < 0.09 < 0.090 < 0.090 < 0.09

CHLORIDE 250,000
(1)

250,000
(4) 3,100 2,200 5,700 9,100 9,100 9,200 7,800 7,900 8,000 28,500 24,500 35,400

CHROMIUM 100 100
(3) 11 1.2 5.2 < 0.18 0.38 J 0.48 I 0.32 < 0.18 < 0.18 < 0.18 0.2 < 0.18

IRON 300
(1)

300
(4) 927 450 796 830 1,120 961 999 892 1,010 18 282 317

LEAD 15 15
(3) < 0.12 0.32 I 0.16 I < 0.12 0.6 0.56 < 0.12 0.12 I < 0.12 < 0.12 < 0.12 < 0.12

LITHIUM - 140
(2) < 10.0 < 10 < 10 < 10.0 < 10 < 10 < 10 < 10 < 10 < 10.0 < 10 < 10

MANGANESE 50
(1)

50
(4) 16 6.6 28 26 34 33 28 28 27 0.6 11 12

MERCURY 2 2
(3) < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012

MOLYBDENUM - 35
(2) 2.10 2.40 5.60 5.70 5.80 5.20 1.80 2.70 1.60 I 7.50 6.00 3.70

SELENIUM 50 50
(3) < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1

SODIUM - 160,000
(3) 2,810 1,680 7,760 5,420 5,420 5,180 6,640 6,530 6,790 11,000 8,740 13,700

THALLIUM 2 2
(3) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Dissolved Metals (µg/L)

ALUMINUM 50
(1)

200
(4) 120 61 I 73 I 96 76 I 51 I 99 32 I 69 I 470 304 633

ANTIMONY 6 6
(3) 0.380 0.820 I 0.280 I < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 0.250 0.340 I < 0.160

ARSENIC 10 10
(3) 0.62 0.42 0.50 I 2.4 2.5 2.6 < 0.42 < 0.42 0.48 I 0.53 0.52 I 0.70 I

BERYLLIUM 4 4
(3) < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032 < 0.032

CADMIUM 5 5
(3) 0.570 3.900 < 0.09 < 0.090 < 0.090 < 0.09 < 0.090 < 0.090 < 0.09 < 0.090 < 0.090 < 0.09

CHROMIUM 100 100
(3) 0.55 < 0.18 1.3 < 0.18 < 0.18 < 0.18 < 0.18 < 0.18 < 0.18 < 0.18 < 0.18 < 0.18

IRON 300
(1)

300
(4) 340 160 192 744 952 690 887 772 799 5.4 52 I 84 I

LEAD 15 15
(3) < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 < 0.12 0.17 I < 0.12 < 0.12 0.12 < 0.12

LITHIUM - 140
(2) NA < 10 < 10 NA < 10 < 10 NA < 10 < 10 NA < 10 < 10

MANGANESE 50
(1)

50
(4) 11 4.6 27 27 32 31 27 26 27 0.3 11 8.6

MERCURY 2 2
(3) < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012 < 0.012

MOLYBDENUM - 35
(2) 1.80 2.0 I 5.50 5.80 6.10 5.00 1.90 2.80 1.60 I 8.00 5.80 3.40

SELENIUM 50 50
(3) < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1

SODIUM - 160,000
(3) 2,740 1,780 7,410 5,490 5,120 4,950 6,720 6,760 6,370 11,000 8,910 14,300

THALLIUM 2 2
(3) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Other Parameters

TOTAL DISSOLVED SOLIDS (µg/L) 500,000
(1)

500,000
(4) 154,000 133,000 177,000 132,000 121,000 107,000 162,000 162,000 169,000 119,000 153,000 131,000

pH (S.U.) 6.5 - 8.5
(1)

6.5 - 8.5
(4) 7.62 7.43 8.18 7.68 7.71 7.99 7.86 7.77 7.73 8.92 9.27 9.24

COLOR (color units) 15
(1)

15
(4) 30.0 25.0 5.0 < 5.0 < 5.0 < 5.0 5.0 10.0 10.0 5.0 15.0 10.0

Notes:

I = The reported value is between the laboratory method and practical quantitation limit.

J = Estimated value.

NA = Not analyzed.

Concentration exceeds Florida GCTL

Concentration exceeds Federal MCL

(1) 
Federal MCL is the Secondary Drinking Water Standard

(2)
 Florida Groundwater Cleanup Target Levels (GCTLs) are 

    guidelines as set forth in 62-777 Florida Administrative Code (F.A.C.)

(3)
 Florida GCTL is the Primary Drinking Water Standard as set forth in 62-550 F.A.C.

(4)
 Florida GCTL is the Secondary Drinking Water Standard as set forth in 62-550 F.A.C.
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WELL TEST ANALYSIS

Data Set: T:\...\M-40BE Pump with MW-40BE and OW-1 Obs.aqt
Date: 07/22/14 Time: 08:52:12

PROJECT INFORMATION

Company: Tetra Tech
Client: Beazer East
Location: AZ
Test Well: M-40BE
Test Date: 3/21/14

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
M-40BE 2659033.238251925.758

Observation Wells
Well Name X (ft) Y (ft)

M-40BE 2659033.238251925.758
OW-1 2659053 251936
PW-1 2659041 251941

SOLUTION

Aquifer Model: Unconfined Solution Method: Theis

T = 0.1686 cm2/sec S = 0.03381
Kz/Kr = 0.1 b = 17.5 ft
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WELL TEST ANALYSIS

Data Set: T:\...\M-40BE Pump with MW-40BE Obs.aqt
Date: 07/22/14 Time: 08:52:53

PROJECT INFORMATION

Company: Tetra Tech
Client: Beazer East
Location: AZ
Test Well: M-40BE
Test Date: 3/21/14

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
M-40BE 2659033.238251925.758

Observation Wells
Well Name X (ft) Y (ft)

M-40BE 2659033.238251925.758

SOLUTION

Aquifer Model: Unconfined Solution Method: Theis

T = 0.1743 cm2/sec S = 0.02639
Kz/Kr = 0.1 b = 17.5 ft
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WELL TEST ANALYSIS

Data Set: T:\...\M-40BE Pump with PW-1 Obs.aqt
Date: 07/22/14 Time: 08:54:21

PROJECT INFORMATION

Company: Tetra Tech
Client: Beazer East
Location: AZ
Test Well: M-40BE
Test Date: 3/21/14

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
M-40BE 2659033.238251925.758

Observation Wells
Well Name X (ft) Y (ft)

PW-1 2659041 251941

SOLUTION

Aquifer Model: Unconfined Solution Method: Theis

T = 1.971 cm2/sec S = 0.0326
Kz/Kr = 0.1 b = 17.5 ft
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WELL TEST ANALYSIS

Data Set: T:\...\M-40BE Pump with OW-1 Obs.aqt
Date: 07/22/14 Time: 08:53:54

PROJECT INFORMATION

Company: Tetra Tech
Client: Beazer East
Location: AZ
Test Well: M-40BE
Test Date: 3/21/14

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
M-40BE 2659033.238251925.758

Observation Wells
Well Name X (ft) Y (ft)

OW-1 2659053 251936

SOLUTION

Aquifer Model: Unconfined Solution Method: Theis

T = 2.532 cm2/sec S = 0.01638
Kz/Kr = 0.1 b = 17.5 ft
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HG-32S - Falling Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 1.262 ft/day y0 = 3.603 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-32S FH)

Initial Displacement:  3.66 ft
Static Water Column Height:  8.5 ft
Total Well Penetration Depth:  46.5 ft
Screen Length:  10. ft
Casing Radius:  0.1667 ft
Well Radius:  0.1667 ft
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HG-32S - Rising Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 1.126 ft/day y0 = 3.879 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-32S RH)

Initial Displacement:  4.005 ft
Static Water Column Height:  8.5 ft
Total Well Penetration Depth:  46.5 ft
Screen Length:  10. ft
Casing Radius:  0.1667 ft
Well Radius:  0.1667 ft
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HG-37SE - Falling Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 1.155 ft/day y0 = 3.505 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-37SE FH)

Initial Displacement:  5.032 ft
Static Water Column Height:  12.54 ft
Total Well Penetration Depth:  43.5 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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HG-37SE - Rising Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 1.332 ft/day y0 = 3.566 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-37SE RH)

Initial Displacement:  3.613 ft
Static Water Column Height:  12.54 ft
Total Well Penetration Depth:  43.5 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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HG-38SE - Falling Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.651 ft/day y0 = 2.929 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-38SE FH)

Initial Displacement:  3.905 ft
Static Water Column Height:  12.72 ft
Total Well Penetration Depth:  45.6 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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HG-38SE - Rising Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.5805 ft/day y0 = 2.708 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-38SE RH)

Initial Displacement:  3.038 ft
Static Water Column Height:  12.72 ft
Total Well Penetration Depth:  45.6 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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HG-39SE - Falling Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.4348 ft/day y0 = 3.053 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-39SE FH)

Initial Displacement:  4.674 ft
Static Water Column Height:  12.72 ft
Total Well Penetration Depth:  44.6 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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HG-39SE - Rising Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.5156 ft/day y0 = 3.442 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-39SE RH)

Initial Displacement:  3.732 ft
Static Water Column Height:  12.72 ft
Total Well Penetration Depth:  44.6 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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HG-40SE - Falling Head Test

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.2934 ft/day y0 = 3.154 ft

AQUIFER DATA

Saturated Thickness:  120. ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (HG-40SE FH)

Initial Displacement:  6.351 ft
Static Water Column Height:  11.95 ft
Total Well Penetration Depth:  52.1 ft
Screen Length:  15. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-38BE - Falling Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 45.95 ft/day y0 = 2.764 ft

AQUIFER DATA

Saturated Thickness:  8.71 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-38BE FH)

Initial Displacement:  4.557 ft
Static Water Column Height:  11.29 ft
Total Well Penetration Depth:  14.7 ft
Screen Length:  14.7 ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-38BE - Rising Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 43.42 ft/day y0 = 2.657 ft

AQUIFER DATA

Saturated Thickness:  8.71 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-38BE RH)

Initial Displacement:  3.291 ft
Static Water Column Height:  11.29 ft
Total Well Penetration Depth:  14.7 ft
Screen Length:  14.7 ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft



0. 800. 1.6E+3 2.4E+3 3.2E+3 4.0E+3
0.001

0.01

0.1

1.

Time (sec)

N
or

m
al

iz
ed

 H
ea

d 
(f

t/
ft

)

M-39BE - Falling Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 1.517 ft/day y0 = 3.234 ft

AQUIFER DATA

Saturated Thickness:  7.75 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-39BE FH)

Initial Displacement:  4.102 ft
Static Water Column Height:  12.25 ft
Total Well Penetration Depth:  12.3 ft
Screen Length:  10. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-39BE - Rising Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 1.505 ft/day y0 = 3.188 ft

AQUIFER DATA

Saturated Thickness:  7.75 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-39BE RH)

Initial Displacement:  4.102 ft
Static Water Column Height:  12.25 ft
Total Well Penetration Depth:  12.3 ft
Screen Length:  10. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-40BE - Falling Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 4.386 ft/day y0 = 1.307 ft

AQUIFER DATA

Saturated Thickness:  9.52 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-40BE FH)

Initial Displacement:  4.393 ft
Static Water Column Height:  10.48 ft
Total Well Penetration Depth:  9. ft
Screen Length:  9. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-40BE - Rising Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 5.883 ft/day y0 = 1.827 ft

AQUIFER DATA

Saturated Thickness:  9.52 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-40BE RH)

Initial Displacement:  3.045 ft
Static Water Column Height:  10.48 ft
Total Well Penetration Depth:  9. ft
Screen Length:  9. ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-41BE - Falling Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 19.3 ft/day y0 = 3.004 ft

AQUIFER DATA

Saturated Thickness:  10.29 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-41BE FH)

Initial Displacement:  4.517 ft
Static Water Column Height:  9.71 ft
Total Well Penetration Depth:  10.8 ft
Screen Length:  10.8 ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-41BE - Rising Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 17.58 ft/day y0 = 2.657 ft

AQUIFER DATA

Saturated Thickness:  10.29 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-41BE RH)

Initial Displacement:  3.019 ft
Static Water Column Height:  9.71 ft
Total Well Penetration Depth:  10.8 ft
Screen Length:  10.8 ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-42BE - Falling Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 3.407 ft/day y0 = 0.8114 ft

AQUIFER DATA

Saturated Thickness:  9.2 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-42BE FH)

Initial Displacement:  6.065 ft
Static Water Column Height:  10.8 ft
Total Well Penetration Depth:  9.7 ft
Screen Length:  9.7 ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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M-42BE - Rising Head Test

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 4.481 ft/day y0 = 1.132 ft

AQUIFER DATA

Saturated Thickness:  9.2 ftAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (M-42BE RH)

Initial Displacement:  3.177 ft
Static Water Column Height:  10.8 ft
Total Well Penetration Depth:  9.7 ft
Screen Length:  9.7 ft
Casing Radius:  0.3333 ft
Well Radius:  0.3333 ft
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File:
HPT1.DAT

Date:
3/25/2014

Location:

Company:
Vironex, Inc.

Project ID:
ISGS Pilot

Operator:
Ryan Mulford

Client:
Tetra Tech
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65

0
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D
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ft)
500 110

EC (mS/m)

50 10010 120

HPT Press. Max (psi)

50 10010 120

Abs. Piezometric Pressure (psi)

2000 410

HPT Flow Max (mL/min)

20 400 58

Est. K (ft/day)

500 110

EC (mS/m)



File:
HPT4.DAT

Date:
3/25/2014

Location:

Company:
Vironex, Inc.

Project ID:
ISGS Pilot

Operator:
Ryan Mulford

Client:
Tetra Tech
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50 1000 130

EC (mS/m)

50 10010 120

HPT Press. Max (psi)

50 10010 120

Abs. Piezometric Pressure (psi)

200 4000 530

HPT Flow Max (mL/min)

20 400 59

Est. K (ft/day)

50 1000 130

EC (mS/m)



File:
HPT5.DAT

Date:
3/24/2014

Location:

Company:
Vironex, Inc.

Project ID:
ISGS Pilot

Operator:
Ryan Mulford

Client:
Tetra Tech
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50 1000 150

EC (mS/m)

50 10010 120

HPT Press. Max (psi)

50 10010 120

Abs. Piezometric Pressure (psi)

200 4000 470

HPT Flow Max (mL/min)

20 400 58

Est. K (ft/day)

50 1000 150

EC (mS/m)
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REAGENT VOLUME INJECTED INTO PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-1a 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-1b 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-1c 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-1d 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-1e 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-1f 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-1g 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-1 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-1h 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-2a 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-2b 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-2c 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-2d 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-2e 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-2f 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-2g 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-2 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-2h 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-3 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-3a 
Note:  
  Borehole log on left is for adjacent well HG-36SE. 



REAGENT VOLUME INJECTED INTO PT-3 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-3b 
Note:  
  Borehole log on left is for adjacent well HG-36SE. 



REAGENT VOLUME INJECTED INTO PT-3 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-3c 
Note:  
  Borehole log on left is for adjacent well HG-36SE. 



TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-3d 

REAGENT FLOW RATE FOR PT-3 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

Note:  
  Borehole log on left is for adjacent well HG-36SE. 



TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-3e 

REAGENT FLOW RATE FOR PT-3 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

Note:  
  Borehole log on left is for adjacent well HG-36SE. 



TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-3f 

REAGENT FLOW RATE FOR PT-3 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

Note:  
  Borehole log on left is for adjacent well HG-36SE. 



REAGENT VOLUME INJECTED INTO PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-5a 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-5b 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-5c 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-5d 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-5e 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-5f 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-5g 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT FLOW RATE FOR PT-5 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-5h 
Note:  
  Borehole log on left is for adjacent TIP 400N/380E. 



REAGENT VOLUME INJECTED INTO PT-6 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-6a 
Note:  
  Borehole log on left is for adjacent well HG-36SE. 



REAGENT VOLUME INJECTED INTO PT-6 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-6b 
Note:  
  Borehole log on left is for adjacent well HG-36SE. 



REAGENT VOLUME INJECTED INTO PT-6 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-6c 
Note:  
  Borehole log on left is for adjacent well HG-36SE. 



TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-6d 

REAGENT FLOW RATE FOR PT-6 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

Note:  
  Borehole log on left is for adjacent well HG-36SE. 



TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-6e 

REAGENT FLOW RATE FOR PT-6 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

Note:  
  Borehole log on left is for adjacent well HG-36SE. 



TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-6f 

REAGENT FLOW RATE FOR PT-6 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

Note:  
  Borehole log on left is for adjacent well HG-36SE. 



REAGENT INJECTION VOLUME INTO PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7a 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT INJECTION VOLUME INTO PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7b 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT INJECTION VOLUME INTO PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7c 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT INJECTION VOLUME INTO PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7d 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT FLOW RATE FOR PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7e 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT FLOW RATE FOR PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7f 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT FLOW RATE FOR PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7g 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT FLOW RATE FOR PT-7 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-7h 
Note:  
  Borehole log on left is for adjacent TIP 440N/380E. 



REAGENT VOLUME INJECTED INTO PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-9a 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-9b 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-9c 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-9d 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-9e 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-9f 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-9g 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-9 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-9h 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT10a 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-10b 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-10c 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-10d 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-10e 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-10f 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-10g 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-10 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-10h 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11a 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT VOLUME INJECTED INTO PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11b 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT VOLUME INJECTED INTO PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11c 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT VOLUME INJECTED INTO PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11d 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT FLOW RATE FOR PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11e 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT FLOW RATE FOR PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11f 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT FLOW RATE FOR PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11g 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT FLOW RATE FOR PT-11 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-11h 
Note:  
  Borehole log on left is for adjacent TIP 460N/340E. 



REAGENT VOLUME INJECTED INTO PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-12a 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-12b 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-12c 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-21-14 

FIGURE 

PT-12d 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-12e 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-12f 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-12g 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-12 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

4-28-14 

FIGURE 

PT-12h 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13a 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13b 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13c 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13d 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13e 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13f 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13g 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-13 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-13h 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-14 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-14a 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-14 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-14b 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-14 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-14c 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT VOLUME INJECTED INTO PT-14 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-14d 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-14 
WITH AVERAGE AND MAXIMUM INJECTION PRESSURES 

TITLE: 

LOCATION: Cabot Carbon/Koppers Superfund Site 
Gainesville, Florida 

APPROVED 

DRAFTED 

PROJECT # 

DATE 

JE 

LD 

117-2201329 

5-9-14 

FIGURE 

PT-14e 
Note:  
  Borehole log on left is for adjacent TIP 420N/345E. 



REAGENT FLOW RATE FOR PT-14 
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Full-Scale ISGS Injection Invervals and Volumes

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial 527
Upper Hawthorn N/A
Surficial N/A
Upper Hawthorn 139
Surficial 194
Upper Hawthorn N/A
Surficial 222
Upper Hawthorn N/A
Surficial 222
Upper Hawthorn N/A
Surficial 221
Upper Hawthorn 194
Surficial N/A
Upper Hawthorn 222
Surficial 749
Upper Hawthorn 56
Surficial 194
Upper Hawthorn 250
Surficial 278
Upper Hawthorn 250
Surficial N/A
Upper Hawthorn 472
Surficial 416
Upper Hawthorn N/A
Surficial N/A
Upper Hawthorn 472
Surficial 333
Upper Hawthorn 680
Surficial 361
Upper Hawthorn N/A
Surficial 389
Upper Hawthorn 305
Surficial N/A
Upper Hawthorn 527
Surficial 389
Upper Hawthorn N/A
Surficial 250
Upper Hawthorn 250
Surficial N/A
Upper Hawthorn 389
Surficial N/A
Upper Hawthorn 139
Surficial 139
Upper Hawthorn N/A

IP001

IP002

IP003

IP004

IP005

IP006

IP013

IP014

IP015

IP016

IP017

IP018

IP007

IP008

IP009

IP010

IP011

IP012

IP019

IP020

IP021

IP022

527

139

194

222

222

415

472

1,013

361

694

527

389

222

805

444

527

472

416

500

389

139

139
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial 189
Upper Hawthorn 361
Surficial 888
Upper Hawthorn 111
Surficial 222
Upper Hawthorn 416
Surficial N/A
Upper Hawthorn 638
Surficial 111
Upper Hawthorn N/A
Surficial 412
Upper Hawthorn 194
Surficial 280
Upper Hawthorn 414
Surficial 222
Upper Hawthorn 389
Surficial 278
Upper Hawthorn 139
Surficial 500
Upper Hawthorn 250
Surficial 343
Upper Hawthorn 638
Surficial 283
Upper Hawthorn 638
Surficial 250
Upper Hawthorn 611
Surficial N/A
Upper Hawthorn 520
Surficial 189
Upper Hawthorn 139
Surficial 527
Upper Hawthorn 611
Surficial 235
Upper Hawthorn 598
Surficial 305
Upper Hawthorn 611
Surficial 222
Upper Hawthorn 555
Surficial 167
Upper Hawthorn 694
Surficial N/A
Upper Hawthorn 333
Surficial N/A
Upper Hawthorn 389

IP025

IP026

IP027

IP028

IP029

IP030

IP023

IP024

IP037

IP038

IP039

IP040

IP041

IP042

IP031

IP032

IP033

IP034

IP035

IP036

IP043

IP044

638

638

111

606

694

611

550

999

328

1,139

833

916

777

861

416

749

982

922

860

520

333

389
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial 194
Upper Hawthorn 250
Surficial 489
Upper Hawthorn 677
Surficial 694
Upper Hawthorn 333
Surficial 389
Upper Hawthorn 278
Surficial 305
Upper Hawthorn 1,027
Surficial 703
Upper Hawthorn 1,194
Surficial 111
Upper Hawthorn 722
Surficial N/A
Upper Hawthorn 139
Surficial 250
Upper Hawthorn N/A
Surficial 305
Upper Hawthorn 167
Surficial N/A
Upper Hawthorn 500
Surficial N/A
Upper Hawthorn 500
Surficial 472
Upper Hawthorn 666
Surficial 472
Upper Hawthorn 777
Surficial N/A
Upper Hawthorn 111
Surficial N/A
Upper Hawthorn 167
Surficial 228
Upper Hawthorn 799
Surficial 444
Upper Hawthorn 472
Surficial N/A
Upper Hawthorn 972
Surficial 139
Upper Hawthorn 527
Surficial 611
Upper Hawthorn 861
Surficial 240
Upper Hawthorn 926

IP049

IP050

IP051

IP052

IP053

IP054

IP045

IP046

IP047

IP048

IP061

IP062

IP063

IP064

IP065

IP066

IP055

IP056

IP057

IP058

IP059

IP060

1,332

1,896

833

139

250

472

444

1,166

1,027

666

1,027

916

972

666

1,471

1,166

500

500

1,138

1,249

111

167
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial N/A
Upper Hawthorn 527
Surficial N/A
Upper Hawthorn 139
Surficial N/A
Upper Hawthorn 139
Surficial 167
Upper Hawthorn 278
Surficial 111
Upper Hawthorn 1,138
Surficial N/A
Upper Hawthorn 611
Surficial N/A
Upper Hawthorn 444
Surficial 194
Upper Hawthorn 916
Surficial N/A
Upper Hawthorn 333
Surficial N/A
Upper Hawthorn 638
Surficial N/A
Upper Hawthorn 472
Surficial N/A
Upper Hawthorn 416
Surficial 194
Upper Hawthorn 694
Surficial 172
Upper Hawthorn 694
Surficial N/A
Upper Hawthorn 638
Surficial 250
Upper Hawthorn 583
Surficial 244
Upper Hawthorn 922
Surficial N/A
Upper Hawthorn 555
Surficial N/A
Upper Hawthorn 167
Surficial N/A
Upper Hawthorn 389
Surficial N/A
Upper Hawthorn 389
Surficial N/A
Upper Hawthorn 555

IP073

IP074

IP075

IP076

IP077

IP078

IP067

IP068

IP069

IP070

IP071

IP072

IP085

IP086

IP087

IP088

IP079

IP080

IP081

IP082

IP083

IP084

444

1,110

333

638

472

416

527

139

139

444

1,249

611

167

389

389

555

888

866

638

833

1,166

555
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial N/A
Upper Hawthorn 583
Surficial 167
Upper Hawthorn 416
Surficial 111
Upper Hawthorn 888
Surficial N/A
Upper Hawthorn 527
Surficial N/A
Upper Hawthorn 389
Surficial N/A
Upper Hawthorn 527
Surficial 363
Upper Hawthorn 1,080
Surficial 172
Upper Hawthorn 416
Surficial 305
Upper Hawthorn 555
Surficial 171
Upper Hawthorn 801
Surficial 167
Upper Hawthorn 611
Surficial 250
Upper Hawthorn 722
Surficial N/A
Upper Hawthorn 1,055
Surficial N/A
Upper Hawthorn 333
Surficial 136
Upper Hawthorn 416
Surficial 111
Upper Hawthorn 722
Surficial N/A
Upper Hawthorn 444
Surficial N/A
Upper Hawthorn 527
Surficial 194
Upper Hawthorn 611
Surficial 194
Upper Hawthorn 444
Surficial N/A
Upper Hawthorn 750
Surficial N/A
Upper Hawthorn 1,083

IP089

IP090

IP097

IP098

IP099

IP100

IP101

IP102

IP091

IP092

IP093

IP094

IP095

IP096

IP109

IP110

IP103

IP104

IP105

IP106

IP107

IP108

583

583

860

972

777

972

1,055

333

999

527

389

527

1,443

589

750

1,083

552

833

444

527

805

638
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial N/A
Upper Hawthorn 305
Surficial 462
Upper Hawthorn 1,176
Surficial 111
Upper Hawthorn 444
Surficial 278
Upper Hawthorn 472
Surficial N/A
Upper Hawthorn 861
Surficial 194
Upper Hawthorn 416
Surficial 139
Upper Hawthorn 861
Surficial N/A
Upper Hawthorn 999
Surficial N/A
Upper Hawthorn 472
Surficial 111
Upper Hawthorn 333
Surficial 167
Upper Hawthorn 444
Surficial 230
Upper Hawthorn 472
Surficial N/A
Upper Hawthorn 555
Surficial N/A
Upper Hawthorn 416
Surficial N/A
Upper Hawthorn 638
Surficial N/A
Upper Hawthorn 749
Surficial N/A
Upper Hawthorn 805
Surficial N/A
Upper Hawthorn 416
Surficial N/A
Upper Hawthorn 305
Surficial 472
Upper Hawthorn 278
Surficial 247
Upper Hawthorn 559
Surficial 443
Upper Hawthorn 916

IP111

IP112

IP113

IP114

IP121

IP122

IP123

IP124

IP125

IP126

IP115

IP116

IP117

IP118

IP119

IP120

IP127

IP128

IP129

IP130

IP131

IP132

305

1,638

555

749

611

701

555

416

638

749

861

611

999

999

472

444

805

416

305

750

805

1,359
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial N/A
Upper Hawthorn 583
Surficial N/A
Upper Hawthorn 750
Surficial 139
Upper Hawthorn 833
Surficial 500
Upper Hawthorn 555
Surficial N/A
Upper Hawthorn 583
Surficial N/A
Upper Hawthorn 111
Surficial 305
Upper Hawthorn N/A
Surficial 162
Upper Hawthorn 278
Surficial N/A
Upper Hawthorn 1,110
Surficial N/A
Upper Hawthorn 305
Surficial N/A
Upper Hawthorn 472
Surficial 167
Upper Hawthorn 638
Surficial N/A
Upper Hawthorn 250
Surficial N/A
Upper Hawthorn 139
Surficial 111
Upper Hawthorn 139
Surficial 472
Upper Hawthorn 333
Surficial 922
Upper Hawthorn N/A
Surficial 416
Upper Hawthorn 1,166
Surficial N/A
Upper Hawthorn 555
Surficial N/A
Upper Hawthorn 777
Surficial 500
Upper Hawthorn 416
Surficial N/A
Upper Hawthorn 777

IP133

IP134

IP135

IP136

IP137

IP138

IP145

IP146

IP147

IP148

IP149

IP150

IP139

IP140

IP141

IP142

IP143

IP144

IP151

IP152

IP153

IP154

583

750

972

1,055

583

111

250

139

250

805

922

1,582

305

440

1,110

305

472

805

555

777

916

777
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial 888
Upper Hawthorn N/A
Surficial 861
Upper Hawthorn 361
Surficial N/A
Upper Hawthorn 888
Surficial 167
Upper Hawthorn 472
Surficial N/A
Upper Hawthorn 638
Surficial N/A
Upper Hawthorn 333
Surficial N/A
Upper Hawthorn 583
Surficial N/A
Upper Hawthorn 139
Surficial 101
Upper Hawthorn 66
Surficial 500
Upper Hawthorn N/A
Surficial 916
Upper Hawthorn N/A
Surficial 666
Upper Hawthorn 1,610
Surficial 111
Upper Hawthorn 833
Surficial N/A
Upper Hawthorn 1,194
Surficial N/A
Upper Hawthorn 583
Surficial 107
Upper Hawthorn N/A
Surficial 278
Upper Hawthorn N/A
Surficial 458
Upper Hawthorn 638
Surficial 278
Upper Hawthorn 1,166
Surficial N/A
Upper Hawthorn 777
Surficial N/A
Upper Hawthorn 500
Surficial N/A
Upper Hawthorn 899

IP157

IP158

IP159

IP160

IP161

IP162

IP155

IP156

IP169

IP170

IP171

IP172

IP173

IP174

IP163

IP164

IP165

IP166

IP167

IP168

IP175

IP176

888

638

638

333

583

139

888

1,221

583

107

278

1,097

1,443

777

167

500

916

2,276

944

1,194

500

899
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial N/A
Upper Hawthorn 151
Surficial 472
Upper Hawthorn N/A
Surficial 222
Upper Hawthorn 333
Surficial 838
Upper Hawthorn 1,688
Surficial 722
Upper Hawthorn 500
Surficial 444
Upper Hawthorn 887
Surficial 181
Upper Hawthorn 1,262
Surficial 222
Upper Hawthorn N/A
Surficial 250
Upper Hawthorn 139
Surficial 257
Upper Hawthorn 194
Surficial 832
Upper Hawthorn 861
Surficial N/A
Upper Hawthorn 1,277
Surficial 278
Upper Hawthorn 817
Surficial N/A
Upper Hawthorn 139
Surficial N/A
Upper Hawthorn 250
Surficial N/A
Upper Hawthorn 194
Surficial 999
Upper Hawthorn 218
Surficial 194
Upper Hawthorn 333
Surficial 938
Upper Hawthorn 811
Surficial 842
Upper Hawthorn 1,435
Surficial 528
Upper Hawthorn 832
Surficial 244
Upper Hawthorn 672

IP181

IP182

IP183

IP184

IP185

IP186

IP177

IP178

IP179

IP180

IP193

IP194

IP195

IP196

IP197

IP198

IP187

IP188

IP189

IP190

IP191

IP192

1,221

1,331

1,444

222

389

451

151

472

555

2,526

1,217

527

1,749

2,276

1,360

916

1,693

1,277

1,094

139

250

194
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial 972
Upper Hawthorn 278
Surficial 111
Upper Hawthorn N/A
Surficial 302
Upper Hawthorn N/A
Surficial 844
Upper Hawthorn 99
Surficial 583
Upper Hawthorn N/A
Surficial 182
Upper Hawthorn 429
Surficial N/A
Upper Hawthorn 111
Surficial 70
Upper Hawthorn 180
Surficial 916
Upper Hawthorn 305
Surficial 167
Upper Hawthorn 111
Surficial 1,027
Upper Hawthorn 389
Surficial 888
Upper Hawthorn 250
Surficial N/A
Upper Hawthorn 666
Surficial 250
Upper Hawthorn 57
Surficial 305
Upper Hawthorn N/A
Surficial 512
Upper Hawthorn 71
Surficial 694
Upper Hawthorn 278
Surficial 146
Upper Hawthorn 243
Surficial 122
Upper Hawthorn 139
Surficial N/A
Upper Hawthorn 694
Surficial 139
Upper Hawthorn N/A
Surficial 146
Upper Hawthorn N/A

IP208

IP209

IP210

IP199

IP200

IP201

IP202

IP203

IP204

IP217

IP218

IP219

IP220

IP211

IP212

IP213

IP214

IP215

IP216

IP205

IP206

IP207

111

250

1,221

278

1,416

1,138

1,249

111

302

944

583

611

261

694

139

146

666

307

305

583

972

389
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial 638
Upper Hawthorn 416
Surficial 888
Upper Hawthorn 694
Surficial N/A
Upper Hawthorn 333
Surficial 213
Upper Hawthorn N/A
Surficial 111
Upper Hawthorn N/A
Surficial N/A
Upper Hawthorn 139
Surficial 302
Upper Hawthorn N/A
Surficial 139
Upper Hawthorn 167
Surficial 191
Upper Hawthorn 448
Surficial N/A
Upper Hawthorn 305
Surficial N/A
Upper Hawthorn 194
Surficial N/A
Upper Hawthorn 194
Surficial N/A
Upper Hawthorn 361
Surficial N/A
Upper Hawthorn 111
Surficial N/A
Upper Hawthorn 111
Surficial N/A
Upper Hawthorn 250
Surficial 278
Upper Hawthorn N/A
Surficial N/A
Upper Hawthorn 222
Surficial N/A
Upper Hawthorn 777
Surficial N/A
Upper Hawthorn 278
Surficial 111
Upper Hawthorn N/A
Surficial N/A
Upper Hawthorn 111

IP223

IP221

IP222

1,055

1,582

639

333

213

111

139

302

305

IP229

IP224

IP225

IP226

IP227

IP228

IP230 305

IP231 194

IP232 194

IP233 361

IP234 111

IP235 111

IP236 250

IP237 278

IP238 222

IP239 777

IP240 278

IP241 111

IP242 111
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Full-Scale ISGS Injection Invervals and Volumes (cont'd)

Injection 
Point

Hydrogeologic 
Unit

Reagent 
Volume (gal)

Total Reagent 
Volume (gal)

Surficial N/A
Upper Hawthorn 416
Surficial N/A
Upper Hawthorn 416
Surficial N/A
Upper Hawthorn 999
Surficial N/A
Upper Hawthorn 777
Surficial N/A
Upper Hawthorn 444
Surficial N/A
Upper Hawthorn 305
Surficial N/A
Upper Hawthorn 167
Surficial N/A
Upper Hawthorn 250
Surficial N/A
Upper Hawthorn 333
Surficial N/A
Upper Hawthorn 777
Surficial N/A
Upper Hawthorn 389
Surficial N/A
Upper Hawthorn 555

Surficial 51,809
Upper Hawthorn 114,762

N/A = Not Applicable

555

Total 166,571

380N/180E

IP243 416

IP244 416

IP245 999

IP246 777

IP247 444

IP248 305

IP252 777

IP253 389

IP249 167

IP250 250

IP251 333
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