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Greetings, All,
We believe that this workplan submitted encompasses what was agreed to
in our October 22 call related to Floridan well monitoring installation
and the installation of a recovery well in the area of FW-22B and would
like to approve it within the next week to expedite well installation.
Please look at the submittal and give us any feedback that you have in
the next week so that we may get an early mobilization rolling.
Thank you,
Scott Miller
Remedial Project Manager
Superfund Division
Superfund Remedial Branch
Section C
U.S. EPA Region 4
61 Forsyth Street, SW
Atlanta, GA 30303
Phone (404) 562-9120
Fax (404) 562-8896
----- Forwarded by Scott Miller/R4/USEPA/US on 11/10/2009 10:28 AM -----
                                                                                                                        
  From:       "Erickson, Jim" <Jim.Erickson@geotransinc.com>                                                            
                                                                                                                        
  To:         Scott Miller/R4/USEPA/US@EPA                                                                              
                                                                                                                        
  Cc:         "Helton, Kelsey" <Kelsey.Helton@dep.state.fl.us>, "Mousa, John" <jjm@alachua.fl.us>,
"Hutton, Richard H"  
              <HUTTONRH@gru.com>, "Paul, Linda" <PaulLS@koppers.com>, Bill
Osteen/R4/USEPA/US@EPA, "Brourman, Mitch"    
              <Mitch.Brourman@hanson.biz>, "Council, Greg"
<Greg.Council@geotransinc.com>                               
                                                                                                                        
  Date:       11/04/2009 07:43 PM                                                                                       
                                                                                                                        
  Subject:    Gainesville NW Area UF Well Workplan                                                                      
                                                                                                                        

Mr. Miller, attached is the revised workplan for the installation of
five additional UF Aquifer monitoring wells in the NW and North-central
areas of the KI Site.  The workplan also incorporates the installation
of the proposed GW extraction well in the vicinity of FW-22B.  We will
schedule the drillers and mobilize to the Site as soon as we receive
written approval of the workplan.  Thanks Jim

James R. Erickson, P.G.
Vice President | Principal Hydrogeologist
Main: 303.665.4390 | Fax 303.665.4391
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1.0 INTRODUCTION 
 


This workplan describes drilling, well construction and related activities that will be 
performed at the Cabot Carbon/Koppers Superfund Site (the Site) located in Gainesville, Florida. 
The work includes installation of five Upper Floridan (UF) Aquifer monitoring wells and one UF 
Aquifer groundwater extraction well.  Three of the monitoring wells will be installed in the 
northwestern and north-central areas of the Site.  Two sentinel monitoring wells will be installed 
off-Site to the west of the existing sentinel wells.  One UF Aquifer groundwater extraction well 
will be installed in the vicinity of monitoring wells FW-22B to capture groundwater impacts 
recently detected in this well.  The work will be performed under the supervision of a Tetra 
Tech/GeoTrans (GeoTrans) geologist/ engineer who is familiar with the Site and objectives of 
the workplan.  Details on the scope of the work and specifications for the drilling/installation of 
monitoring wells are provided herein.   
 


1.1 SITE DESCRIPTION 
The Site is located in the City of Gainesville, in Alachua County, Florida (Figure 1).  The 


Site encompasses approximately 90 acres and has been used as an active wood-treating facility 
for approximately 90 years.  Adjacent properties include the former Cabot Carbon portion of the 
Superfund Site and commercial facilities to the east, private residences to the west and 
northwest, and commercial facilities and private residences to the north and south.   


 


1.2 SITE HYDROGEOLOGY  
The Site is located in the Northern Highlands of Alachua County.  Four principal 


hydrostratigraphic units are present in this area: 1) Surficial Aquifer, 2) Hawthorn Group (HG) 
deposits, 3) UF Aquifer, and 4) Lower Floridan Aquifer.  A conceptual geologic section showing 
these hydrostratigraphic units is provided in Figure 2. 


 
The Surficial Aquifer consists of approximately 20- to 30-feet of marine terrace deposits 


comprised of unconsolidated, fine- to medium-grained sand, with thin layers of interbedded silt 
and clay deposits.      


 
The HG deposits underlie the Surficial Aquifer and consist of a complex sequence of 


interbedded clays, silts, sands and carbonates, with three low-permeability clay deposits located 
at the top, middle and bottom of this unit.  The HG deposits are approximately 120 to 125 feet 
thick beneath the Site and separate the overlying Surficial Aquifer from the underlying UF 
Aquifer. 


 
The UF Aquifer underlies the HG deposits.  The two primary formations that comprise 


the UF Aquifer are the Ocala Limestone and the Avon Park.  There are two major water 
producing zones within the UF Aquifer: 1) UTZ, and 2) LTZ.  The UTZ and LTZ are separated 
by lower-permeability carbonate deposits referred to as the Semi-Confining Unit (SCU).  The 
regional groundwater flow direction in the UF Aquifer is to the northeast towards the Murphree 
wellfield (GeoTrans, 2004). 
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The Lower Floridan Aquifer is separated from the UF Aquifer by approximately 200 feet 
of low-permeability carbonate deposits, in addition to numerous intra-aquifer low-permeability 
zones.  No water-supply wells are known to be completed in the Lower Floridan Aquifer within 
Alachua County. 


 


1.3 EXISTING UPPER FLORIDAN WELLS 
Currently, there are 33 UF Aquifer monitoring wells completed at or near the Site (Figure 


3).  Ten of these monitoring wells (FW-1 through FW-9, and GRU well MWTP-MW1) are 
standard single-screen completion monitoring wells.  Nineteen of these wells (FW-10B through 
FW-24C, and FW-4C) are completed with Westbay multi-port sampling systems.  The remaining 
four monitoring wells (sentinel wells FW-25B, -25C, -26B and -26C) are located downgradient 
from the Site and are screened across the approximately 100-foot thickness of the UTZ and LTZ. 
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2.0 PROJECT OBJECTIVES AND APPROACH 
2.1 OBJECTIVE 


The objectives of the proposed installation of five UF Aquifer monitoring wells in the 
northern and northwestern areas of the Site and off-Site to the north are the following:  
1) Investigate the potential lateral distribution of constituent impacts in the area between 
monitoring wells FW-12B and FW-22B; 2) Investigate the potential vertical extent of constituent 
impacts immediately downgradient of FW-12B; and 3) Extend the sentinel monitoring well 
network to the west to intercept potential groundwater flow paths from the FW-22B monitoring 
well area.  In addition, it is anticipated that the five new monitoring wells will be incorporated 
into the Comprehensive Groundwater Monitoring and Sample Analysis Plan (CGMSAP) for the 
UF Aquifer in this area of the Site. 


 
The objective of the proposed groundwater extraction well is to mitigate potential off-Site 


migration of constituent impacts detected in monitoring well FW-22B.  The Interim Remedial 
Measure (IRM) recently implemented at monitoring well FW-6 should cutoff the on-going 
source of the constituent impacts observed in FW-22B.  In addition, the proposed groundwater 
extraction well will accelerate remediation of the dissolved-phase plume in this area. 


 


2.2 WELL LOCATIONS 
The on-Site monitoring and extraction well locations were chosen to investigate the 


potential lateral extent of impacts that have been detected in select UF Aquifer monitoring wells 
in northwestern area of the Site.  The off-Site sentinel well location was chosen to monitor 
potential groundwater flow paths from the northwestern area of the Site.  In addition, on-Site 
monitoring well FW-27B will be installed approximately 50 feet into the SCU to investigate the 
vertical extent of constituent impacts in the vicinity of FW-12B. 


  
UF Aquifer Monitoring Wells 


Proposed monitoring well FW-27B is located approximately midway between FW-12B 
and FW-22B (Figure 4).  Proposed monitoring well FW-28B is located along the northern 
property boundary, downgradient of FW-22B and to the west of FW-23B.  Proposed monitoring 
well FW-30B is located in the north central part of the Site, about midway between FW-12B and 
FW-23B.  Proposed sentinel monitoring wells FW-29B and FW-29C are located approximately 
700 feet off-Site to the north of proposed well FW-28B.  The proposed sentinel monitoring well 
pair will compliment the existing sentinel well system and will provide effective monitoring of 
potential groundwater flow paths from the Site.   
 
UF Aquifer Groundwater Extraction Well 


The proposed groundwater extraction well (FW-31BE) is located near the FW-22B/C 
well cluster.  The final locations for the proposed monitoring and extraction wells may be 
adjusted to accommodate Site operations and accessibility issues. 
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2.3 GENERAL DRILLING INFORMATION 
Continuous 3.5-inch to 7-inch diameter soil/rock core will be collected from all rotosonic 


borings and logged by the oversight geologist/engineer to characterize lithology.  The core will 
be collected, photographed, lithologically logged and preserved as appropriate.  To ensure that 
the majority of the drilling fluids are recovered during well development, all water used during 
drilling within the well completion interval will be tagged with a sodium-bromide tracer.  The 
tracer will be added to the drilling makeup water reservoir at an approximate concentration of 
100 parts per million (ppm).   


 
 All annular space outside of all telescoping casings will be filled from the bottom up via 


a tremie pipe or other method that ensures a continuous annular backfill material outside of the 
casing.  Casing centralizers will be installed at appropriate distances on the outside of all casings 
to help minimize channeling of grout and to help ensure a complete and uniform grout seal.  The 
grout will be allowed to cure a minimum of 12 hours prior to additional work being performed 
inside of the casing. 


 
All investigation-derived waste will be containerized.  Solids will be placed in driller-


supplied containment vessels and transported to a centralized staging area for transportation and 
disposal.  Liquid waste removed from on-Site wells during drilling and development will be 
transferred to the on-Site water treatment system.  Site COCs are not anticipated to be present in 
groundwater from the off-Site sentinel wells (FW-29B/C).  As with the previously installed off-
Site sentinel wells, development liquids from the proposed sentinel wells are anticipated to be 
transferred to the sanitary sewer system under permit with Gainesville Regional Utilities (GRU).    
 
2.4 WELL COMPLETION DETAILS 


The well completions for the two on-Site UTZ monitoring wells and the on-Site 
UTZ/SCU monitoring well will consist of two isolation casings and one well casing.  
Construction of the UTZ extraction well will be similar to that of the proposed on-Site UTZ 
monitoring wells, with the exception that a continuous 90-foot long well screen will be installed 
in the extraction well.  Because there are no know off-Site groundwater impacts to the north, the 
UTZ and LTZ sentinel monitoring wells will be completed with one isolation casing and one 
well casing.  Details of the well completion are discussed in more detail below. 


 
On-Site UTZ Monitoring Wells 


Three of the monitoring wells will be installed in an area of the Site where potential 
overlying constituent impacts may exist.  Because there is a potential for “dragdown” of Site-
related impacts at these locations, Beazer proposes to install isolation casings into the HG middle 
and lower clay units.  The isolation casings will help minimize the potential of inadvertently 
introducing overlying impacts into the UF Aquifer at these locations. 
 
 The designs for UTZ monitoring wells FW-27B, FW-28B and FW-30B will consist of 
three telescoping casings (two isolation casings and one well casing) to minimize potential 
“dragdown” of overlying impacts into the UF Aquifer.  The telescoping isolation casing 
installation for each of the borings will be initiated by first manually digging a pilot hole to a 
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depth of approximately 4 feet for the start of the temporary outer drill casing to help verify that 
subsurface utilities are not present at the location. 
 
 To better characterize subsurface conditions at each well location, continuous samples 
will be collected from ground surface to the base of the borehole at an estimated depth of 67 feet 
below ground surface (bgs), approximately 3 to 5 feet into the HG middle clay unit.  Samples 
will be collected using rotasonic, GeoProbe, or other suitable methods.  The core samples will be 
scanned using a photoionization detector (PID) for evidence of semi-volatile and volatile organic 
compounds.  The samples will then be photographed and lithologically logged.  Since adequate 
documentation exists for HG lithology at the Site, these core samples will be disposed with the 
drill cuttings as IDW.   
 
 The first isolation casing will extend from land surface to the HG middle clay unit at an 
estimated depth of 67 feet bgs.  A 22-inch diameter borehole will be advanced to this depth using 
the Barber rotary drill method (or equivalent).  The final targeted depth will be determined 
during core sampling.   Upon reaching this depth, a permanent nominal 18-inch black steel 
isolation casing will be placed approximately 3 to 5 feet into the top of the HG middle clay unit.  
The 18-inch casing will be tremie grouted to ground surface.  The grout will be allowed to cure a 
minimum of 12 hours prior to performing the next phase of drilling. 
   
 Continuous core samples will be collected and logged from the base of the 18-inch 
isolation casing to approximately 6 to 10 feet into the HG lower clay unit at an estimated depth 
of 110 feet bgs.  The core will be collected using methods similar to those described above.  The 
cores will be scanned using a PID for evidence of volatilize organic compounds, then 
photographed and logged.  These samples will not be preserved.     
  
 After coring, the borehole will be reamed from the base of the 18-inch isolation casing to 
approximately 6 to 10 feet into the HG lower clay unit (estimated depth of 110 feet bgs) using 
the Barber rotary drill method (or equivalent), which advances a 16-inch temporary casing.  At 
this depth, cement grout will be pumped via a tremie pipe inside the 16-inch temporary casing, 
creating a reservoir of cement grout in the base of the 10-inch override casing.  A PVC end cap 
will be slipped over the lower end of the 10-inch casing to preclude cement grout from entering 
the inside of the casing.  The 10-inch casing will be lowered inside of the 16-inch temporary 
casing, displacing the grout and filling the annular space between the 18-inch and 10-inch casing.  
The 10-inch casing will be centralized at the base of the 16-inch temporary casing.  Potable 
water will be added to the inside of the 10-inch casing to add weight for displacing the cement 
grout while the casing is lowered into the borehole.   Displaced annular fluid will be collected 
and containerized for IDW disposal.   After the 10-inch casing is lowered to its completion 
depth, the 16-inch temporary casing will be removed by lifting with vibration, causing the grout 
to flow into void spaces between the 10-inch casing and formation material.  The grout will be 
allowed to cure a minimum of 12 hours prior to performing the next phase of drilling.    
  
 Continuous core samples will be collected from the bottom of the 10-inch nominal 
isolation casing to a depth of approximately 135 feet using the 5 ½-inch rotasonic override 
(outer) casing with the 3 ½ -inch (inner) rotasonic core barrel.  Core will be collected, logged, 
and scanned with a PID to the completion depth of the borehole.  The continuous core samples 
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will be used to help ensure that the borehole is not inadvertently advanced into the UF Aquifer.  
The borehole will be advanced to within 5 feet of the Ocala Limestone contact using standard 
rotasonic drilling methods.  Once the borehole is within approximately 5 feet of the Ocala 
Limestone contact (based on projections from nearby borehole logs), the borehole will be reamed 
using the 9-inch override casing, then the casing and borehole will be flushed with 
approximately 300 gallons of potable water to help minimize the potential introduction of 
impacted drilling fluids into the UF Aquifer; loss of drilling fluid circulation is routinely 
encountered within the upper 10 to 20 feet of the Ocala Limestone.  The borehole will be flushed 
until the majority of the drill cuttings are removed from the borehole, based on visual inspection 
of the return fluid.  Coring or reaming will not proceed until this process has been completed.  
After this process has been completed, continuous coring will proceed as described above to the 
target well depth.  When coring has been completed, the boring will be reamed to the target well 
depth using a 9-inch rotasonic override.   
 


Two of the proposed on-Site UTZ monitoring wells (FW-28B and FW-30B) will be 
completed to an approximate depth of 245 feet; the third monitoring well (FW-27B) will be 
completed to a depth of approximately 300 feet.  Monitoring wells FW-28B and FW-30B will be 
constructed with a 4-inch diameter well casing and four separate 10-foot screened intervals, 
similar to existing on-Site monitoring wells with Westbay systems (Figure 5).  Monitoring well 
FW-27B will be constructed with six 10-foot screened intervals to investigate both the UTZ and 
upper 50 feet of the SCU.  The well casing will be constructed using stainless-steel from the top 
of the well screen to ground surface.  The two UTZ wells will have four stainless-steel, wire-
wrapped 10-slot, 10-foot long well screens installed across the approximately 40- to 100-foot 
thick UTZ, and the UTZ/SCU well will have six screened intervals extending across the UTZ 
and into the upper portion of the SCU.  Each of the well screens will be separated by 10 feet of 
blank stainless-steel casing.  Each of the wells will be equipped with a blank 15-foot long sump 
to accommodate the Westbay system.   


 
The wellbore annulus opposite the well-screens will be backfilled with 10/20 silica filter 


sand.  The sand will be poured through the override casing, which will be vibrated as it is 
withdrawn to consolidate the filter pack.  The wellbore annulus opposite the blank casing will be 
backfilled with bentonite to isolate the individual screened intervals.  The bentonite will be 
carefully poured through the override casing, which will be vibrated as it is withdrawn to break 
up any bridging that may occur and to consolidate the bentonite seal materials.  An 
approximately 5-foot thick bentonite plug will be placed above the uppermost screen.  The 
remainder of the borehole annulus will be backfilled to land surface with cement grout, mixed 
and placed in accordance with ASTM and SJRWMD guidance. 


 
Prior to the installation of the multi-screened wells, select geophysical logs will be run 


across the UTZ.  The geophysical logs will consist of: 1) Temperature, 2) Conductivity, and 3) 
Caliper.  Logging will be performed in the open borehole by pulling the override casing back to 
the base of the HG deposits. 
 
Off-Site UTZ and LTZ Sentinel Monitoring Wells 


The two off-Site sentinel monitoring wells will be installed similar to existing sentinel 
monitoring well pairs FW-25B/C and FW-26B/C.  The proposed UTZ sentinel monitoring well 
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(FW-29B) will be completed to an approximate depth of 245 feet and the proposed LTZ sentinel 
monitoring well FW-29C will be completed to an approximate total depth of 390 feet.  Prior to 
drilling into the UF Aquifer, a single 10-inch ID isolation casing will be installed into the HG 
lower clay unit at an approximate depth of 120 feet to isolate the UF Aquifer from the overlying 
deposits.  


 
The UTZ sentinel monitoring well FW-29B will be constructed with a 4-inch diameter 


well casing and four separate screened intervals, similar to the completion of existing UTZ 
sentinel monitoring wells (Figure 7).  The well casing will be constructed using stainless-steel 
from the top of the well screen to ground surface.  Four stainless-steel, wire-wrapped, 10-slot, 
10-foot long well screens will be installed across the approximately 100-foot thick UTZ.  Each of 
the four well screens will be separated by 10 feet of blank stainless-steel casing.  The wellbore 
annulus opposite the well screen intervals will be backfilled with 10/20 silica filter sand.  The 
sand will be poured through the override casing, which will be vibrated as it is withdrawn to 
consolidate the filter pack.  The wellbore annulus opposite the blank casing will be backfilled 
with bentonite to isolate the individual screen intervals.  The bentonite will be slowly poured 
through the override casing, which will be vibrated as it is withdrawn to break up any bridging 
that may occur and to consolidate the bentonite seal materials.  An approximately 5-foot thick 
bentonite plug will be installed above the uppermost screen.  The remainder of the borehole 
annulus will be backfilled to land surface with cement grout, mixed and placed in accordance 
with ASTM and SJRWMD guidance. 


 
The LTZ sentinel monitoring well FW-29C will be co-located with UTZ sentinel 


monitoring well FW-29B.  Because of borehole instability issues in the UF Aquifer, monitoring 
well FW-29C will be completed with a 4-inch diameter well casing with three separate 10-foot 
screened intervals.  The well will be constructed similar to the UTZ well, with a single 10-inch 
diameter isolation casing completed into the HG lower clay unit.  An 8-inch diameter borehole 
will then be advanced to the targeted depth of approximately 390 feet in the LTZ, where a 4-inch 
diameter multi-screened well will be installed.  Each of the three well screens will be separated 
by 20 feet of blank stainless-steel casing (Figure 8).  The wellbore annulus opposite the well 
screen intervals will be backfilled with alternating layers of filter sand adjacent to the well screen 
and bentonite adjacent to the blank casing using the same methods as were described above for 
the UTZ well installations.  An approximately 5-foot thick bentonite plug will be installed above 
the uppermost screen.  The remainder of the borehole annulus will be backfilled to land surface 
with cement grout, mixed and placed in accordance with ASTM and SJRWMD guidance. 


 
Prior to the installation of the multi-screened wells, select geophysical logs will be run 


across the UTZ and LTZ zones.  The geophysical logs will consist of: 1) Temperature, 
2) Conductivity, and 3) Caliper.  Logging will be performed in the LTZ open borehole by pulling 
the override casing back to the base of the SCU. 


 
On-Site UTZ Extraction Well 


The UTZ extraction well (FW-31BE) will be installed within about 20 feet of monitoring 
well FW-22B.  Isolation casings will be installed into the HG middle and lower clay units, prior 
to completing the final well casing.  The isolation casings will help minimize the potential of 
inadvertently introducing overlying impacts into the UF Aquifer at this location. 
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 The design for this UTZ extraction well will consist of three telescoping casings (two 
isolation casings and one well casing).  The telescoping isolation casing installation for this well 
will be initiated by first manually digging a pilot hole to a depth of approximately 4 feet for the 
start of the temporary outer drill casing to verify that subsurface utilities are not present at the 
location. 
 
 To better characterize potential impacts at this well location, continuous samples will be 
collected from ground surface to the base of the borehole at an anticipated depth of 62 feet bgs, 
approximately 3 to 5 feet into the HG middle clay unit.  Samples will be collected using 
rotasonic, GeoProbe, or other suitable methods.  The core samples will be scanned using a PID 
for evidence of volatile organic compounds.  The samples will then be photographed and 
lithologically logged.  Since adequate documentation exists for HG lithology at the Site, these 
core samples will be disposed with the drill cuttings as IDW.   
 
 The first isolation casing will extend from land surface to the HG middle clay unit at an 
approximate depth of 62 feet bgs.  A 22-inch diameter borehole will be advanced to this depth 
using the Barber rotary drill method (or equivalent).  The final targeted depth will be determined 
during core sampling.  Upon reaching the target depth, a permanent nominal 18-inch black steel 
isolation casing will be placed approximately 3 to 5 feet into the top of the HG middle clay unit.  
The 18-inch casing will be tremie grouted to ground surface.  The grout will be allowed to cure a 
minimum of 12 hours prior to performing the next phase of drilling. 
   
 Continuous core samples will be collected and logged from the base of the 18-inch 
isolation casing to approximately 6 to 10 feet into the HG lower clay unit at an estimated depth 
of 116 feet bgs.  The core will be collected using methods similar to those described above.  The 
core will be scanned using a PID for evidence of volatilize organic compounds, then 
photographed and logged.  These samples will not be preserved.     
  
 After coring, the borehole will be reamed from the base of the 18-inch isolation casing to 
approximately 6 to 10 feet into the HG lower clay unit (estimated depth of 116 feet bgs) using 
the Barber rotary drill method (or equivalent).  At this depth, cement grout will be pumped via a 
tremie pipe inside the 16-inch temporary casing, creating a reservoir of cement grout in the base 
of the 10-inch override casing.  A PVC end cap will be slipped over the lower end of the 10-inch 
casing to preclude cement grout from entering the inside of the casing.  The 10-inch casing will 
be lowered inside of the 16-inch temporary casing, displacing the grout and filling the annular 
space between the 18-inch and 10-inch casing.  The 10-inch casing will be centralized at the base 
of the 16-inch temporary casing.  Potable water will be added to the inside of the 10-inch casing 
to add weight for displacing the cement grout while the casing is lowered into the borehole.   
Displaced annular fluid will be collected and containerized for IDW disposal.   After the 10-inch 
casing is lowered to its completion depth, the 16-inch temporary casing will be removed by 
lifting with vibration, causing the grout to flow into void spaces between the 10-inch casing and 
formation material.  The grout will be allowed to cure a minimum of 12 hours prior to 
performing the next phase of drilling.    
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 Continuous core samples will be collected from the bottom of the 10-inch nominal 
isolation casing to a depth of approximately 138 feet using the 5 ½-inch rotasonic override 
(outer) casing with the 3 ½ -inch (inner) rotasonic core barrel.  Core will be collected, logged, 
and scanned with a PID to the completion depth of the borehole.  The continuous core samples 
will be used to help ensure that the borehole is not inadvertently advanced into the UF Aquifer.  
The borehole will be advanced to within 5 feet of the Ocala Limestone contact using standard 
rotasonic drilling methods.  Once the borehole is within approximately 5 feet of the Ocala 
Limestone contact (based on projections from nearby borehole logs), the borehole will be reamed 
using the 9-inch override casing, then the casing and borehole will be flushed with 
approximately 300 gallons of potable water to help minimize the potential introduction of 
impacted drilling fluids into the UF Aquifer; loss of drilling fluid circulation is routinely 
encountered within the upper 10 to 20 feet of the Ocala Limestone.  The borehole will be flushed 
until the majority of the drill cuttings are removed from the borehole, based on visual inspection 
of the return fluid.  Coring or reaming will not proceed until this process has been completed.  
After this process has been completed, continuous coring will proceed as described above to the 
targeted well depth.  When coring has been completed, the boring will be reamed to the targeted 
well depth using a 9-inch rotasonic override.   
 


Prior to the installation of the extraction well, select geophysical logs will be run across 
the UTZ.  The geophysical logs will consist of: 1) Caliper, 2) Temperature, 3) Conductivity, 
4) Natural Gamma, 5) Short- and Long-Normal Resistivity, and 6) Spontaneous potential.  
Logging will be performed in the open borehole by pulling the override casing back to the base 
of the HG deposits. 
 


Extraction well FW-31BE will be constructed with an estimated total depth of 245 feet 
using 4-inch diameter well casing and a screened interval.  The proposed well construction is 
shown on Figure 9.  The well casing will be constructed using stainless steel from the top of the 
well screen to ground surface.     


 
The extraction well will have a 90-foot long well screen, consisting of stainless-steel, 


wire-wrapped 10-slot screen.  The 10-slot screen opening will minimize the production of fine 
formation materials known to be present in the UTZ at this location.  A 5-foot well sump will be 
constructed below the screen.  The wellbore annulus opposite the well screens will be backfilled 
with 10/20 silica filter sand.  The filter pack will extend approximately 3 feet above the top of 
the uppermost screen.  The sand will be poured through the override casing, which will be 
vibrated as it is withdrawn to consolidate the filter pack.  An approximately 5-foot thick 
bentonite plug will be placed on top of the filter pack.  The remainder of the borehole annulus 
will be backfilled to land surface with cement grout, mixed and placed in accordance with 
ASTM and SJRWMD guidance.   


 
Upon completion of the well construction, well development and aquifer testing, a 


permanent 4-inch conventional submersible pump, capable of sustaining a flow rate of up to 20 
gallons per minute, will be installed in this well. 
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On-Site UTZ Extraction Well Aquifer Testing 
After extraction well FW-31BE has been installed and developed, short-term hydraulic 


tests will be performed on the UTZ completion interval in this well.  The hydraulic tests 
proposed include: 1) Step-drawdown test, and 2) Constant-rate test (specific-capacity). 


 
Semi-continuous water-level measurements will be collected with a data 


logger/transducer system in the extraction well and nearby well pair FW-22B and FW-22C.  
These data will be used to help analyze the radial effects of pumping and to estimate aquifer 
transmissivity in the vicinity of the extraction well. 


 
Hydraulic testing and logging procedure for well FW-31BE are described below: 
 


1) Complete well development; 
2) Install 1.5-inch ID access line inside 4-inch well casing to a depth of approximately 


200 feet for transducer and water level measurement; 
3) Install submersible pump capable of pumping from 20 to 80 gpm inside of 4-inch ID 


casing to a depth of approximately 230 feet (the development pump may be used for 
this purpose); 


4) Install pressure transducer inside of 1.5-inch casing above submersible pump (Note 
pressure transducer will remain in the well until the submersible pump is pulled); 


5) A water-level probe will be used as a backup; water levels will be collected with the 
probe at appropriate time intervals during the step-drawdown and constant-rate tests;  
these manual water-level measurements will be used as a backup to the water levels 
collected with the pressure transducer; in addition, the water-level probe will be used 
to verify the pressure transducer calibration.  Pressure readings will also be performed 
in wells FW-22B and FW-22C;  


6) Perform tests of submersible pump and associated equipment then allow water level 
in the pumping well to re-equilibrate; 


7) Perform step-drawdown test for approximately 2 hrs at 4 different pumping rates 
(approximately 20 gpm, 40 gpm, 60 gpm and 80 gpm); 


8) At the completion of the step-drawdown test, stop pumping and monitor recovery of 
water levels with the pressure transducer and water-level probe; 


9) After water levels have recovered to within a minimum of 90 percent of pretest 
conditions, perform the constant-rate test; the test shall be run for approximately 2 to 
4 hours or until drawdown is asymptotic; 


10) At the completion of the constant-rate test, shut off pump and monitor water-level 
recovery for approximately 1 hour or until water levels stabilize, and 


11) Remove test equipment from the well. 
 


2.5 WELL SURFACE COMPLETION AND DEVELOPMENT 
The final 4-inch diameter permanent well casings will extend either to grade or to above 


grade, as appropriate to the well type and location.  All locks for the wells will be keyed alike 
and match existing Site locks.  After installation, the ground surface and the top of each inner 
well casing will be surveyed to within 0.01-foot vertical accuracy.   
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For the on-Site monitoring wells, the well casings will extend approximately 2.5 feet 
above ground surface and a lockable, stick-up protective casing will be installed around each 
well casing.  A 4-foot by 4-foot by 6-inch thick concrete pad will be constructed around the 
stickup.  The pad will be completed 3 inches above existing grade with the apron tapered 2 
inches lower such that precipitation runoff will flow away from the well.  Bollard poles will be 
located around all casings with stickup for surface protection, as needed.   


 
For the off-Site sentinel wells, the well casings will extend to ground surface and 8-inch 


traffic-rated, protective flush-mounted vaults with bolt-on lids will be installed around the well 
casings.  A 2-foot by 2-foot by 6-inch thick concrete pad will be constructed around the stickup.  
If the pad is constructed in the road, reinforcing wire will be used to limit concrete cracking.  The 
pad will be completed 1 to 2 inches above existing grade with the apron tapered lower such that 
precipitation runoff will flow away from the well.   


 
For the extraction well, the surface completion will consist of a pitless adaptor with a 


conventional wellhead, or an equivalent design to facilitate access to the well, pump drop pipe 
and discharge pipeline.  A 3-foot by 3-foot by 4-inch thick concrete pad will be constructed 
around the wellhead stickup.  The pad will be completed 3 inches above existing grade with the 
apron tapered 2 inches lower such that precipitation runoff will flow away from the well.     


 
The wells will be developed by pumping no sooner than 24 hours after installation to 


remove formation material and residual well construction fines from the sampling interval of the 
well.  Well development shall consist of over-pumping of the well until the discharge water has 
turbidity less than 10 NTUs and sodium bromide concentrations are below 25 ppm or have 
reached asymptotic levels. 


 
Well development will be performed in each monitoring zone in the proposed monitoring 


wells and on the entire screened interval of the extraction well.  In wells to be equipped with a 
Westbay system, development will be performed prior to the installation of the Westbay System 
because the Westbay System pipe diameter and pumping port design limits the rate at which 
groundwater can be removed.  After the Westbay Systems are installed, a limited amount of 
secondary well development (described below) will be performed through the pumping ports.  


 
Primary well development will be performed by targeting each of the individual screened 


intervals.  Individual intervals will be isolated by positioning K-packers above and below each 
screen, then pumping from the center of the screened interval.  A K-packer consists of an 
approximately 6-inch long pipe with flexible rubber seals (approximately 4 inches in diameter) 
on the outside of the pipe.  The K-packer is attached to a galvanized drop pipe for lowering and 
installing the K-packer in a well.  The rubber seals on the outside of the K-packer fits inside of 
the 4-inch well casing and effectively isolates the inside of the well casing above and below the 
K-packer.  Groundwater will be pumped using an electric submersible pump connected to the 
galvanized drop pipe.  The extraction well will be developed by pumping from approximate 20-
foot discrete intervals along the entire length of screen using the K-packer system.   
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