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Dear Ms. Macdonald: 
 
As required by the Administrative Agreement (docket number 09-SF-311) entered into by Umicore USA 
Inc. (Umicore), Duncklee & Dunham, PC (Duncklee & Dunham) and the North Carolina Department of 
Environmental Quality, Division of Waste Management, Superfund Section, Inactive Hazardous Sites 
Branch, this letter report is the Construction Completion Report- Groundwater Extraction Remedy.  This 
report provides the details of the design and construction of the groundwater-extraction system completed 
at the site.  The Pre-Construction Report- Groundwater Extraction Remedy, including the Engineering 
Plan, was submitted to IHSB on July 8, 2015.  The site location is shown on Figure 1. 
 
The remedy addressed by the Interim RAP Addendum is the extraction of cobalt-contaminated 
groundwater from the extended portion of the plume that follows preferential pathways from the source 
area to the western property boundary and off-site toward the Laurinburg-Maxton Airport Commission 
(LMAC) water supply Well #8.  Duncklee & Dunham completed an engineering design for this system as 
described in the Pre-Construction Report for this remedy.  The following is a summary of activities 
completed to initiate the groundwater-extraction remedy and activities that will be used to monitor the 
effectiveness of this system. 
 
 
1 System Summary  
 
Duncklee & Dunham designed the groundwater extraction system to control and mitigate a plume of 
cobalt-contaminated groundwater that extends from the source area to just past the western Umicore 
property line.  Mitigation will be accomplished by a combination of hydraulic control and the removal of 
cobalt mass from the groundwater.  The extracted groundwater is collected from the wells through a 
network of piping and is discharged to the LMAC sewer system for treatment and disposal.   

http://www.dunckleedunham.com/
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The water that is discharged into LMAC’s sanitary sewer is regulated under an industrial-users 
pretreatment permit (IUP).  A copy of this IUP is in the Quarter 24 Status Report, Remedial Action 
Progress Report and Work Plan Amendment, dated October 12, 2015.   
 
Duncklee & Dunham based a significant portion of the extraction system design on the results of multiple 
groundwater modeling scenario runs.  We designed the configuration of the system using the modeling 
scenario that proved to be most effective at control and mitigation of the plume while at the same time 
minimized pumping volumes, rates, and time to achieve plume remediation.   
 
Many details of the system design and construction are described in the Engineering Design Plan, which 
is in the Pre-Construction Report.  This report does not repeat the details where construction of the system 
is consistent with the engineering plan.  The information provided in this report consists of substantial 
changes from the engineering plan with additional descriptions and construction details of the as-built 
configuration of the system.  
 
 
2 Quarterly Progress Reports 
 
Duncklee & Dunham has certified and submitted reports to the IHSB on the status of remedial activities 
in conjunction with the Quarterly Progress Reports.  These reports consist of the Quarter 24 Status 
Report, Remedial Action Progress Report and Work Plan Amendment, dated October 12, 2015, and the 
Quarter 25 Status Report, Remedial Action Progress Report, and Work Plan, dated January 19, 2016.  
 
 
3 As-Built Plans, Specifications, and Remediation Process  
 
3.1 Groundwater Modeling and Network Configuration 

 
As shown in the Pre-Construction Report, Duncklee & Dunham contracted with South Atlantic 
Environmental Drilling and Construction Company (SAEDACCO) to construct extraction well EW-1 as a 
protective measure to limit further plume migration toward LMAC Well #8.  We measured the aquifer 
response to the pumping of this extraction well to further evaluate aquifer characteristics used in 
groundwater modeling studies for the design of the full extraction system.  At that time, SAEDACCO 
constructed much of the water discharge network, electrical system and other infrastructure for the full 
extraction system to support EW-1 as well as the full extraction remedy. 
 
Duncklee & Dunham used the data collected from the pumping of well EW-1, as well as geological, 
water quality, hydraulic-profile tool with groundwater sampling (HPT-GWS), and hydrogeologic data 
collected from the surrounding monitoring well network to oversee groundwater modeling studies by 
Eagle Resources, P.A.  We used these modeling results to develop the extraction-system configuration, 
including well locations and pumping rates that would be the most effective in terms of water-extraction 
volumes, duration of extraction operations, and cost to remediate this portion of the contaminant plume.  
Screen shots of the MODFLOW scenario used for final design of the extraction system are in the Quarter 
24 Status Report, Remedial Action Progress Report and Work Plan Amendment, dated October 12, 2015.   
 
The Engineering Plan described an extraction-well network of up to seven wells: five initial wells 
consisting of three wells pumping from the intermediate portion of the aquifer and two wells from the 
intermediate and deep portion, with an additional two wells installed at depths to be determined.  These 
wells are oriented along the axis of the plume.   
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We continued to refine the extraction-well locations and design configurations prior to construction, 
based on the hydraulic performance of EW-1 and further groundwater modeling.  SAEDACCO has 
constructed a total of eight extraction wells, including EW-1, to date.  SAEDACCO installed additional 
infrastructure to support two additional extraction wells that may be needed in the future as remediation 
progresses based on groundwater modeling.  The locations of the extraction wells, piping and electrical 
power lines as constructed are shown on Figure 2.  The locations of these extraction wells are 
approximately the same as those presented in the Engineering Plan, although the positions of certain wells 
were shifted slightly based on later modeling runs. 
 
The extraction wells are connected to electrical power through two control panels and to two water-
discharge networks, one of which was previously installed with EW-1.  The two control panels are 
centrally located near EW-1 and are covered by a lockable metal building.  The collection systems 
consists of two-inch Schedule 40 PVC piping that extends from the individual wells to a collection 
manifold.  The manifold connected to wells EW-1 through EW-5 is constructed of four-inch Schedule 40 
PVC, and the manifold connected to wells EW-6 through EW-8 is constructed of two-inch Schedule 40 
PVC.  A digital flowmeter/totalizer, as shown in the Pre-Construction Report, is located between each 
manifold and the discharge point to the sewer system to monitor the overall volume of discharge by the 
system.  The discharge point for wells EW-1 through EW-5 is a manhole located on an access road along 
the Umicore/LMAC property boundary, and the discharge point for wells EW-6 through EW-8 is a 
manhole located near the western fence line of the Umicore property.  All aboveground piping is 
protected with heat-trace wire, insulation, and aluminum protective casings.  Details of the discharge-
point connection were provided in the Pre-Construction Report.  Extraction-well schematics are shown on 
Figures 3 through 6 and the as-built configuration of the electrical, groundwater-collection and discharge 
systems are shown on Figures 7 and 8. 
 
Duncklee & Dunham also used the results of the HPT-GWS and groundwater modeling to establish well-
screen intervals, pump elevations, and pumping rates.  We will use various combinations of operable 
wells and pumping rates through the different phases of the remedial program.  Not all of the extraction 
wells will operate during all the phases of the remedy.  The pumping rates and schedule for each well 
have been set to maximize the effectiveness of the overall extraction system through the remedial period 
and will be adjusted as system performance data become available.  Well-construction tables and 
lithology logs that contain information on extraction wells are included in the Quarter 24 Status Report, 
Remedial Action Progress Report and Workplan Amendment dated October 12, 2015.   
 
3.2 Well Construction Summary 
 
3.2.1 Wells EW-2 through EW-5 
 
SAEDACCO constructed extraction wells EW-2 through -5 in July 2015.  Well construction permits for 
these wells are included in Appendix A.  These wells pump groundwater to the POTW through piping 
and a manifold system installed during EW-1 construction.  SAEDACCO constructed EW-2, -3 and -4 to 
a depth of 50 feet below land surface (bls).  Each well consists of 20 feet of six-inch diameter, 0.02-inch 
slotted Schedule 80 PVC v-wire well screen, and 30 feet of six-inch, Schedule 40 PVC riser.  
SAEDACCO constructed EW-5 to a depth of 60 feet bls.  This well consists of 30 feet of six-inch 
diameter, 0.02-inch slotted Schedule 80 PVC v-wire well screen and 30 feet of six-inch, Schedule 40 
PVC riser. 
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Duncklee & Dunham set the intakes of the pumps in EW-2, -3, and -4 at approximately 44 feet bls, and at 
approximately 55 feet bls in EW-5.  As discussed in the Engineering Plan, we lowered the intake depth of 
the pump in EW-1 to a depth of 55 feet bls to extract water from the lower sands as one of the two deep 
wells of the completed extraction system.  The intake of the pump in EW-1 was initially set at 39 feet bls 
to function as a preventive measure extraction point at the commencement of system operation.  
 
Duncklee & Dunham supervised the development of each extraction well.  SAEDACCO developed the 
wells with an air-lift pump and pumped the development water through a bag filter before discharging the 
water into the LMAC pretreatment system for disposal.  SAEDACCO mobilized to the site a second time 
to redevelop these wells in an attempt to increase their yield.  During this mobilization, SAEDACCO 
used an air-lift pump and a 6-inch surge block.  The wells were developed until the water became visibly 
clear and then the wells were surged with the surge block.  This process continued until the turbidity in 
the wells subsided before a minimum of approximately 200 gallons was purged from the wells. 
 
3.2.2 Wells EW-6 through EW-8 
 
EW-6 through -8 pump groundwater through piping to a separate manifold system, and then to the POTW 
through a manhole connection at a separate manhole (Figure 2).  This manhole is located within a 
separate sewer right-of-way and is closer to the Umicore facility.  SAEDACCO constructed EW-6 to a 
depth of 55 feet bls, EW-7 to a depth of 72 feet bls, and EW-8 to a depth of 61 feet bls.  Wells EW-6 and 
EW-8 consist of 20 feet of six-inch diameter, 0.02 inch slotted Schedule 80 PVC v-wire well screen, 35 
and 41 feet of six-inch, Schedule 40 PVC riser, respectively.  EW-7 consists of 30 feet of six-inch 
diameter, 0.02-inch slotted Schedule 80 PVC v-wire well screen and 42 feet of six-inch, Schedule 40 
PVC riser.  Well construction permits for these wells are in Appendix A. 
 
Duncklee & Dunham set the intakes of the pump at approximately 50 feet bls in EW-6, at approximately 
55 feet bls in EW-7, and at approximately 55 feet bls in EW-8.   
 
Duncklee & Dunham supervised the development of each extraction well.  SAEDACCO developed the 
wells using an air-lift pump along with a 6” surge block.  The wells were developed until the water 
became visibly clear and then the wells were surged with the surge block.  This process continued until 
the turbidity in the wells subsided before a minimum of approximately 200 gallons was purged from the 
wells.     
 
3.3 Groundwater-Extraction Pumps 
 
The groundwater extraction pumps in EW-2, -3, -4, -6, -7 and -8 are Grundfos submersible pumps, model 
40S15-5®, powered by Franklin Motors, model number 2343262604.  The pumps each have a 1.5-Hp 
motor and operate at a speed of 3,450 rpm.  The pumps are designed to deliver 25 gpm at a total discharge 
head (TDH) of 120 feet.  The materials of construction of each pump body are AISI 304 stainless steel, 
and each pump is equipped with 9 impellers.  The motor is 3-phase, 230 volt, with a power output of 1.1 
kW at a running amp draw of 2.8 amps (maximum in-rush draw of 3.2 amps).   
 
The groundwater-extraction pump in EW-5 is a Grundfos submersible pump, model 25S15-9®, powered 
by Franklin Motors, model number 2343262604.  The pump has a 2-Hp motor and operates at a speed of 
3,450 rpm.  The pump is designed to deliver 26.7 gpm at a total discharge head (TDH) of 171 feet.  The 
material of construction of the pump body are AISI 304 stainless steel, and the pump is equipped with 9 
impellers.   
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The motor is 3-phase, 230 volt, with a power output of 1.4 kW at a running amp draw of 7.3 amps 
(maximum in-rush draw of 8 amps).  The pump is currently installed in the well such that the intake is at a 
depth of approximately 55 feet bls, which is approximately 25 feet below the top of the screen.   
 
All extraction pumps are equipped with internal motor-starter thermal overload that will shut the motors 
off in the event of an increase in motor temperature due to low water level in the well.   The pumps 
extract groundwater through 1¼-inch piping from each well that connects to a two-inch PVC pipe at the 
well head.  Each well is equipped with two flow-check valves, ball valve, pressure gauge, sample port and 
digital flow meter to control and monitor effluent water.  Operational data (pump running status and total 
system flow) are monitored by Duncklee & Dunham through a remote telemetry system installed in one 
of the control panels.  More detailed descriptions of the system equipment are provided below.  
Schematics of the extraction piping, manifold, flow meter, sanitary sewer connection and electrical supply 
are depicted on Figure 7 and 8. 
 
3.4 System Controls and Telemetry 
 
As shown in the Pre-Construction Report, all of the extraction wells are connected to a central-system 
control panel.  Electrical service is provided to the wells through two control panels, from which they can 
be individually managed.  The design details of each control panel were provided in the Pre-Construction 
Report. 
 
The system has a telemetry system integrated into each control panel that provides the ability to both 
monitor the performance and manage the extraction system remotely as well as at the site.  Duncklee & 
Dunham receives daily email messages from the control/telemonitoring system (CTS) on system 
operating status, flow rate in gpm, and total flow in gallons.  These emails are saved in the project folder 
on the company network and are used to generate monthly discharge monitoring reports that are 
submitted to LMAC as required by the IUP.  Monitoring of these reports is also useful for indicating 
when site visits may be necessary to adjust or repair pumps and other equipment. 
 
3.5 System Monitoring 
 
Details of the system monitoring are in the Pre-Construction Report.  In summary, Duncklee & Dunham 
will collect samples from the extraction wells and select monitoring wells in the area on a bi-monthly 
basis to monitor system performance, and also conduct routine maintenance activities, if needed.  We will 
conduct periodic groundwater sampling events, which will include the sampling of select monitoring 
wells and measuring depth-to-water in all monitoring wells to monitor system performance and how the 
contaminant plume responds to the extraction system.  The frequency of system-monitoring activities may 
increase or decrease in the future and depends on the concentrations and consistency of previous test 
results. 
 
In addition, the IUP requires daily flow monitoring and quarterly testing for select water parameters. The 
flow measurements are collected through the CTS emails.  Water quality parameters are collected at the 
site through a composite sampler that extracts water samples from the two main trunk discharge lines.  
The composite samples are collected over a 24-hour period.  Sample ports are also available for manual 
sampling from the individual wells and the manifolds as needed.  The frequency of system monitoring 
associated with IUP compliance is not expected to change over time.   
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The progress of groundwater remediation will be evaluated from water samples collected from both the 
extraction wells and the surrounding monitoring wells on a prescribed periodic schedule.  The results of 
this monitoring will be incorporated into groundwater-modeling updates as the remediation progresses to 
compare the field results with the predictions of the model. 
 
This eight-well groundwater extraction system has been constructed in substantial conformance with the 
Engineering Plan presented in the Pre-Construction Report.  The well locations were shifted slightly as 
shown on Figure 2 based on later groundwater-modeling refinements.  There have been slight variations 
in well construction and pump specifications as detailed in this report, implemented to enhance system 
performance (see below).  As shown in the Engineering Plan, additional wells may be added to the system 
in the future to enhance recovery of contaminated groundwater and to improve hydraulic control of the 
plume, if needed.  Future progress reporting associated with extraction-system performance will be 
included in quarterly status reports submitted to the DEQ.   
 
 
4 Summary of Major Variances from Final Design Plans 
 
The Groundwater Extraction Remedy Engineering Design Plan (Appendix C of the Pre-Construction 
Report) discussed the construction of four more extraction wells following installation of EW-1 as part of 
the initial five-well extraction system, with two wells added at a later date (for a total of seven wells).  
Final system designed consisted of a total of eight extraction wells, connected to two separate manifolds 
and discharging into two separate manholes. 
 
The Design Plan also specified groundwater from all wells except EW-1would be extracted through 1.5-
Hp 25S15-9 Grundfos or similar pumps, each set at a depth of about 40 feet bls to deliver 22 gpm at a 
TDH of 197 feet.  The pumps installed in wells EW-2, 3, 4, 6, 7, and 8 are rated to deliver 25 gpm at a 
TDH of 120 feet.  The groundwater-extraction pump in EW-5 is a Grundfos submersible pump, model 
25S15-9®, powered by Franklin Motors, model number 2343262604.  The pump has a 2-Hp motor and 
operates at a speed of 3,450 rpm.  The pump delivers 26.7 gpm at a TDH of 171 feet. 
 
The Design Plan called for the connection of seven wells through one single manifold connection for 
discharge to the sanitary sewer through one manhole connection.  Actual system connection to the 
sanitary sewer was through two separate manifolds that discharge to the sanitary sewer system through 
two manhole connections.  One manifold connection involves five wells (EW-1 through EW-5) with 
discharge to the manhole described in the Design Plan, and the other manhole connection involves three 
wells (EW-6 through EW-8) with connections for two additional extraction wells, if needed, and 
discharge to a manhole located near the western fence line of the Umicore property. 
 
SAEDACCO installed a metal building approximately 10 feet by 13 feet by 8 feet in size with a lockable 
door that encloses the central control panel, which all of the electrical controls and EOS system.  This was 
added to the work scope to help protect extraction-system controls from the elements and provide security 
for the control panel.   
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5 Summary of Problems Encountered During Construction 
 
The following is a summary of problems encountered during system construction and operation, along 
with the corrective actions taken: 

• Interruptions in groundwater flow through the manifold connected to wells EW-1-EW-5 were 
observed on several occasions following connection of the four additional wells to the manifold, 
particularly when the pump in EW-1 was off.  Duncklee & Dunham identified the cause of this 
problem as excessive pressure loss in the piping as it flowed out of the manifold under gravity 
head, as well as a potentially faulty flow meter.  To correct this problem, Duncklee & Dunham: 

o installed additional check valves on the discharge lines from each well,  

o installed a P-trap and vacuum relief valve upstream of the flow meter/totalizer to 
decrease the pressure drop in the pipe, and  

o replaced the flow meter 

These corrective actions appear to have corrected the problem.  Duncklee & Dunham also 
installed a P-trap and vacuum relief valve on the manifold connected to wells EW-6-EW-8 to 
prevent this problem from occurring in this system. 

• The groundwater pump in EW-1 periodically shut off on numerous occasions after the additional 
wells were installed and connected to the manifold, resulting in faulty flow total readings from 
the meter installed on the discharge line.  Duncklee & Dunham identified the problem as moisture 
build-up in the VFD controller enclosure during periods of precipitation and high humidity, 
which caused a short in the motor.  Duncklee & Dunham removed the VFD controller and 
installed a ball valve and flow meter on the discharge pipe from the well to control flow from the 
well.  This appears to have corrected the problem -- the pump has run continuously since the VFD 
removal. 

 
 
6  Construction Completion Report Certification 
 
Appendix B of this document includes the executed REC program document certification forms (DC-
I/DC-II) and the work-phase completion form WPC-V.  These certifications were signed by Umicore as 
the Remediating Party, Duncklee & Dunham as the Registered Environmental Consultant, and David L. 
Duncklee as the Registered Site Manager. 
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Please contact Dave Duncklee at dave@dunckleedunham.com or (919) 858-9898 if you have any 
questions. 
 
 
Sincerely, 
 
Duncklee & Dunham, P.C.      Senior Peer Review 

        
Andrew M. Rodak, P.E       Richard A. Kolb, L.G. 
Senior Engineer        Senior Geologist 

 
David L. Duncklee, P.G., R.S.M. 
Senior Project Manager 
 
P:\Umicore\Maxton - 200917\10.0 RAP\On-site\10.6 Completion Construction Report (n)\10.6.3 Construction Rpt- Extraction\CC Rpt 
15224.docx 
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