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REMEDIATION UPDATE REPORT 
FOR 

FEBRUARY 2006 TO AUGUST 2006 

INVISTA S.a.r.l. 
NORTH TERMINAL 
3325 RIVER ROAD 

WILMINGTON, NORTH CAROLINA 

DECEMBER 26,2006 

1.0 INTRODUCTION 

1.1 PURPOSE 

CATLIN Engineers and Scientists (CATLIN) is submitting this Remediation 
Update Report on behalf of Flint Hills Resources, LP (FHR) for the North 
Terminal at 3325 River Road, Wilmington, North Carolina (see Figure 1 ). 
FHR sold the operations to an affiliate company, lnvista, on June 1, 2006. 
However, FHR continues to own the Water Treatment Plant (WTP) Area. 
Therefore, project site areas of environmental concern outside the FHR 
WTP Area within this report and all future correspondences are and will be 
referred to as the INVISTA S.a.r.l. (lnvista) North Terminal. 

The purpose of this report is to update the status of the subsurface soil 
and groundwater remediation activities and to present environmental 
findings for the period February 2006 through August 2006, at four areas 
of concern. These areas of concern are the Paraxylene (PX) Facility, the 
Gasoline/#2 Fuel Oil Facility, the Loading Rack Area and the FHR WTP 
Area. 

Current remediation activities at the PX Facility and Loading Rack Area 
are in accordance with the activities presented within the June 2005 
Revised Plan of Action. Titles of applicable remedial action documents 
have been listed in the table below. 

Document Date Author Comments 
Document updates remediation plans for 

Corrective Action Plan 
August 9, 2002 FHA 

the subsurface soils and groundwater 
Addendum (CAPA) remediation at two areas of concern (PX 

Facility and Loading Rack Area) 
Statement of General 

October 2002 NCDENR 
Regulatory agreement with August 2002 

Agreement plan 
Revised Remedial Actions for 

March 5, 2004 FHA Revised to include chemical oxidation 
FHA North Site (Letter only) 

Revised Remedial Action Plan June 2, 2005 FHA 
Provided details for chemical oxidation 

application 
Approval of June 2005 Revised 

June 7, 2005 
NCDENR Regulatory agreement with revised remedial 

Remedial Action Plan APS actions 

NCDENR APS- North Carolina Department of Environment and Natural Resources Aquifer Protection Section 
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The other two areas of concern, Gasoline/#2 Fuel Oil Facility and WTP 
Area, were included as part of the previous Remediation Update Report 
(August 2005 to February 2006) to facilitate reporting and evaluation of 
the site as a whole. Additional assessment and remediation activities that 
were conducted within these two areas of concern during the referenced 
time period are included within this report and will be provided in future 
reports. 

1.2 SITE INFORMATION 

The lnvista North Terminal is a bulk chemical and fuel storage and 
transfer facility, which occupies an area of approximately 37 acres. Thirty
three of the 37 acres are located on the east side of River Road and the 
remaining four acres are located west of River Road. The North Terminal 
is subdivided into four areas of environmental concern as illustrated on 
Figure 2. These areas of concern are identified as the PX Facility, the 
Gasoline/#2 Fuel Oil Facility, the Loading Rack Area and the WTP Area. 
As previously noted, the WTP Area is the only area of concern in which 
FHA currently owns. The following is a brief description of each area: 

Paraxylene Facility - The PX Facility has seven aboveground storage 
tanks (ASTs) and associated pipelines for the storage and transfer of PX. 
In addition, there is an inactive PX truck loading rack and a railcar loading 
rack area. This facility was active during the reporting period addressed in 
this report. 

Gasoline/#2 Fuel Oil Facility - This facility consisted of twelve former 
ASTs and associated pipelines, which had been utilized for the storage 
and transfer of gasoline and fuel oil. Gasoline additives were stored in five 
of the former ASTs. Since April of 2001, the gasoline and fuel oil ASTs, 
associated pipelines and the truck/railcar loading rack areas have been 
inactive and no longer contain product. The ASTs and a portion of the 
associated pipelines were removed during January/February 2005 with 
the completion of removal of the associated pipelines in January/February 
2006. 

Loading Rack Area- The truck loading rack within the Loading Rack Area 
was disassembled in the fall of 2003. This truck loading rack was used to 
load trucks with materials historically stored within the Gasoline/#2 Fuel 
Oil Facility. 

FHR Water Treatment Plant (WTP) Area- The FHA WTP Area consists 
of a four-acre parcel of land located on the west side of River Road. This 
parcel of land is surrounded by River Road to the east, the North Carolina 
State Port Authority property to the north and the Petroleum Fuel Property 
(Apex) to the west and south. The FHA WTP Area consists of: 1) a diked 
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area that formerly contained an AST which was removed in 
January/February 2005 with associated pipelines removed in 
January/February 2006; 2) currently inactive water treatment facility 
consisting of a treatment unit and three polishing/settling ponds; and 3) an 
inactive remedial system owned by Sunoco, Inc. (Sunoco) that is 
associated with the remedial activities being performed by Sunoco on the 
adjacent North Carolina State Port Authority property. 

2.0 PARAXLENE FACILITY 

2.1 PARAXYLENE FACILITY BACKGROUND 

2.1.1 Brief Incident History 

Since Phillips Petroleum constructed the North Terminal facility in 
1954/1955, it has been utilized to handle various gasoline, 
additives, #2 fuel oils and PX. Since 1954/1955, there have been 
several product releases at the subject site. Former and ongoing 
assessment, remediation and monitoring activities for product 
releases since 1980 have been well documented and are on file at 
the NCDENR Wilmington Regional Office (WiRO) APS. This report 
focuses on the current PX remediation efforts through August 2006. 

2.1.2 Contaminants of Concern 

The primary contaminant of concern (as agreed upon by NCDENR) 
at the PX Facility is dissolved PX, one of three xylenes isomers 
(ortho, meta, and para). Currently, analytical laboratories do not 
have the technology to accurately distinguish between metaxylenes 
and PX compounds. Since the source is known to be PX, all soil 
and groundwater samples are analyzed for meta/para (M/P) 
xylenes and the resulting concentration is assumed to be PX. 

The goal for groundwater remediation is to reduce dissolved M/P 
xylenes concentrations to the 15A NCAC 2L.0202 North Carolina 
Groundwater Quality Standard (2L GWQS) of 530 micrograms per 
Liter {IJg/L) or for PX remediation data (graphical representation) to 
reach an asymptotic trend. PX Facility groundwater samples are 
analyzed by an independent analytical laboratory for M/P xylenes 
concentration in IJg/L per EPA Method 602 or 82608 to monitor the 
dissolved PX concentrations. 
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2.2 ADDITIONAL ASSESSMENT ACTIVITIES 

During this reporting period, an additional soil assessment was conducted 
at the Paraxylene Facility in order to confirm the presence of a relic 
Channel at the northwestern portion of the project site. The potential 
presence of a relic channel was first noted during the collection of Ground 
Penetrating Radar (GPR) data in 2000. Seven soil borings (AS8-01 
through AS8-07) were installed during this reporting period to further 
assist in the delineation and confirmation of the possible presence of this 
relic channel and thus assist with the positioning of three new pulse 
sparge wells (SP-1 through SP-3) in the northwestern portion of the site. 
The new pulse air sparge wells are further discussed in Section 2.4.2 of 
this report. Refer to Figure 3A for boring locations. A copy of the boring 
logs are attached in Appendix A. The following Sections provide a brief 
discussion of the additional assessment activities completed during this 
reporting period. 

2.2.1 Soil Boring Locations 

The relic channel was noted during the 2000 GPR investigation to 
be present near monitoring well MW-19 and perpendicular to River 
Road. Therefore, seven soil borings were installed in April 2006 at 
approximately 50 feet intervals (pending subsurface obstructions) 
upgradient of monitoring well MW-19 and parallel to River Road. 
Please refer to the attached Figure 3A for the location of these soil 
borings. 

2.2.2 Soil Sample Collection Activities 

Soil borings were previously installed as discussed in Section 2.2.1 
to evaluate the presence of the relic channel. Soil samples were 
collected and visually described in the field using the uses 
Classification system from each boring. Soil descriptions are 
provided on the attached boring logs within Appendix A and 
presented on the cross-section on the attached Figure 38. No soil 
samples were collected for laboratory analysis. 

The site soils identified during the advancement of these seven soil 
borings were characterized predominantly as light brown to light 
gray, fine to medium grained sand to approximately 20 feet below 
ground surface (bgs) and a light gr~y to gray sandy clay from 
approximately 20 feet to the termination of the soil borings. The 
presence of the relic channel was confirmed, as illustrated on the 
attached cross-section (Figure 38). 
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The drilling and sampling equipment was decontaminated prior to 
and upon completion of each boring to prevent possible cross
contamination. Soil cuttings were drummed and properly disposed 
of as non-hazardous waste. Each borehole was backfilled with a 
mixture of native soil and bentonite. 

2.2.3 Sampling Results 

No soil samples were collected for laboratory analysis during the 
additional soil assessment activities conducted during this 
monitoring period. 

2.3 PARAXLENE FACILITY MONITORING PLAN 

Monthly 
The following monthly activities were completed: 

o Check and maintain operation of the air sparge wells. 
o Manually recover free-phase product, if present. 

Semi-Annual (February and August) 
The following semi-annual activities were completed in addition to the 
tasks performed on a monthly basis: 

o Obtained representative groundwater samples ·from selected site 
monitoring wells (MW-1, MW-2, MW-3, MW-4, MW-5, MW-8, MW-10, 
MW-11, MW-12, MW-13, MW-14, MW-15, MW-16, MW-17, MW-18, 
MW-19, MW-20, MW-28, MW-32, MW-33, MW-34, MW-35, MW-36, 
MW-37, 101, 102, 105, 106, 107, 108, 113, 117, and 119) for M/P 
xylenes and MTBE analysis per EPA Method 602 or 82608. 
Monitoring wells are selected to provide data concerning PX plume 
boundary and historical concentration high conditions. 

o In order to monitor the effectiveness of the air sparge system, 
dissolved oxygen concentrations were obtained from groundwater of 
selected monitoring wells (MW-12, MW-14, MW-16, MW-17, MW-18, 
MW-19, MW-20, MW-32, MW-33, 105,108, 113 and 117). 

o Submit a semi-annual Remediation Update Report. 

2.4 PARAXLENE FACILITY UPDATE 

2.4.1 Soil 

A SVE system to remove remnant PX from subsurface soils west of 
AST 301 was operated from March 21, 1995 through January 2003. 
After an equipment failure, a decision was made to discontinue 
operation of the soil vent unit because of the minimal M/P xylene 
concentrations of the SVE exhaust at that time and the planned 
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remediation activities. A description of this SVE approach and the 
remedial progress prior to shut down has been documented in 
previous Remediation Update Reports. 

2.4.2 Groundwater 

2.4.2.1 Groundwater Remedial Approach 

The remedial approach implemented within the PX Facility 
during the time period between February 2006 and August 
2006 included the use of air sparge and chemical oxidation 
techniques. 

The air sparge system consisted of four networks 
(Networks A, B, C and Pulse) as illustrated on the attached 
Figure 3A. Network A has been modified with the 
abandonment of five sparge wells (SS-2, DS-4, DS-5, SS-5 
and SS-6) in the network to prevent short circuiting of the 
new pulse sparge network (discussed below). A copy of 
the abandonment records are attached in Appendix A. 
Networks A and B were operated as a continuous system 
during the time period of this report. Network C was 
modified in May 2006 from a pulse system to a continuous 
system. The Pulse network consists of three new pulse 
air sparge wells. The Pulse network has been partially 
operational since March 2006 and fully operational since 
July 2006. 

The three new pulse air sparge wells were installed in the 
previously described relic channel as illustrated on the 
attached Figure 3A. A copy of the boring logs and well 
construction records are attached in Appendix A. Prior to 
the installation of these pulse air sparge wells, a pilot test 
was conducted. The pilot test findings are presented in the 
attached Appendix E. Based on the findings of the pilot 
test it was determined that the design radius of influence of 
the pulse air sparge wells was 30 feet based on design 
operating parameters of a flow rate of 45 cubic feet per 
minute at a pressure of 25 pounds per square inch. This 
design information was utilized in locating and operating 
these three new pulse air sparge wells. 

The air sparge system was operational 95% (assuming 5% 
off time for general maintenance and upgrade activities) of 
the time referenced within this report. 
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Chemical oxidation activities during this reporting period 
consisted of the application of a Fenton's reagent with a 
water chaser via a series of trenches located throughout 
the PX Facility as illustrated on the attached Figure 3A. 
The location of these trenches was based on areas that 
had recently illustrated M/P-Xylene concentrations above 
1 00,000 ppb. The chemical oxidation activities were 
completed in July 2006. The benefits of the chemical 
oxidation activities will continue to be observed over the 
next 6 to 12 months. Additional chemical oxidation 
activities will be evaluated in the future after this time 
period. Data associated with Fenton's application is 
included in Appendix C. 

2.4.2.2 Groundwater Recovery Data 

The six recovery well locations illustrated on Figure 3A 
(KRW-3, KRW-4, KRW-5, KRW-6, KRW-7 and KRW-8) 
were turned off in February of 2005. The recovery wells 
have remained off during the time period referenced within 
this report. The Remediation Update Report dated 
September 29, 2006 recommended converting these 
recovery wells to monitoring wells. In a letter dated 
November 28, 2006, NCDENR agreed with the 
recommendations with the exception of the abandonment 
of the recovery wells since the report did not recommend 
abandoning the recovery wells but rather converting them 
to monitoring wells. FHR has completed the conversion of 
the recovery wells to ground level style of monitoring wells. 

Please note that due to necessary modifications (capacity 
limitations to handle water from PX Facility) to the existing 
FHR WTP and the changes in property ownership, the 
contaminant plume within the PX Facility will be addressed 
with a remedial approach that does not involve pumping 
groundwater and therefore the recovery wells were 
converted to monitoring wells. The use of recovery wells 
is also no longer necessary to address free-phase product 
because free-phase product has not been observed since 
December 2004. 
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2.4.2.3 Groundwater Table Data 

On August 2, 2006 selected monitoring wells were gauged 
for depth to water and potential free-phase product. The 
monitoring wells selected for the measurement of 
groundwater table elevations were based on the 
recommendations of the previous Remediation Update 
Report dated, September 29, 2006. Table 1 lists the water 
table data and interpolated water table isocontour 
elevations have been illustrated on Figures 4 and 15. The 
predominant groundwater migration trend within the PX 
facility appears to be toward the west-northwest. This 
migration trend is consistent with historical site 
groundwater data. 

2.4.2.4 Dissolved Oxygen Data 

The goal of an air sparge system is to remediate organic 
constituents from impacted groundwater by volatilization 
and biodegradation from indigenous aerobic microbes. 
Groundwater aerobic conditions are assessed by 
monitoring the dissolved oxygen (DO) levels within site 
monitoring wells. Aerobic conditions are generally 
indicated by groundwater with DO levels greater than one 
(1) mg/L. 

The latest (August 2006) groundwater DO concentration 
data has been summarized in Table 2 and illustrated on 
Figure 5. This data was obtained through the use of an 
YSI multi-parameter meter. The monitoring wells selected 
for the measurement of DO were based on the 
recommendations of the previous Remediation Update 
Report dated September 29, 2006. 

Dissolved oxygen concentrations of monitoring wells 
associated with the monitoring of the air sparge networks 
have been summarized as follows: 

Network Monitoring Wells DO Range (mg/L) 

A MW-17, MW-18, MW-20 0.85 to 8.80 

B MW-14 0.49 

c MW-32, MW-33 2.50 to 8.80 

Pulse MW-19 1.91 

Background wells 105,108,113,117, MW-16and MW-12 0.53 to 3.90 
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2.4.2.5 Dissolved COC Concentration Data 

CATLIN personnel obtained the latest representative 
groundwater samples from selected monitoring wells on 
August 8 and 9, 2006. Prior to obtaining a groundwater 
sample, each monitoring well was first developed a 
minimum of three volumes utilizing a disposable bailer. 
The selected monitoring wells were based on the 
recommendations of the previous Remediation Update 
Report dated September 29, 2006. All groundwater 
samples from the August 2006 sample event were 
submitted to Severn Trent Laboratory (STL) in Savannah, 
Georgia for analysis of dissolved M/P xylenes and MTBE 
concentrations per EPA Method 82608. A copy of the 
laboratory report has been provided in Appendix B. 
Results of the latest, as well as a portion of the historical, 
M/P xylenes concentration data have been summarized on 
Table 3. Table 4 summarizes the MTBE historical 
concentration data. The current interpolated horizontal 
extent of dissolved M/P xylenes within the site groundwater 
has been illustrated on Figures 6 and 16. 

FHR implemented a monthly sampling program of MW-19 
in March to monitor the M/P xylenes trend in this area. The 
laboratory data collected for MW-19 during the August 
2006 sampling event is included within this report and 
illustrates a decrease of M/P xylenes from 120,000 IJg/L in 
the February 2006 sampling event to 54,000 1Jg/L in the 
August 2006 event. The Pulse air sparge system has been 
installed as of the submittal of this report to address the 
high concentrations in the vicinity of MW-19. A monthly 
sampling program will continue until M/P-Xylene 
concentrations are reduced to levels below pre-chemical 
oxidation. Additionally, the pulse sparge system will be 
expanded in the vicinity of MW-19 in order to maintain a 
low concentration buffer along the down gradient property 
boundary. Although there have been some fluctuations, 
the overall trend is decreasing. Please note that this PAS 
system will be expanded in the near future to have a 
greater impact on reducing concentrations in this area. 
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2.4.3 Free-Phase PX Data 

Between February 2006 and August 2006 no free-phase PX was 
observed in monitoring or recovery wells at the PX Facility. Free
phase product was last detected at a PX Facility monitoring or 
recovery well on December 8, 2004. 

3.0 GASOLINE/#2 FUEL OIL FACILITY 

3.1 GASOLINE /#2 FUEL OIL FACILITY BACKGROUND 

3.1.1 Brief Incident History 

The Gasoline/#2 Fuel Oil Facility was initially monitored as an area 
of concern on a routine basis in the late 1980's and mid 1990's. 
Once active remediation efforts removed site free-phase product 
and only trace levels of a few dissolved volatile compounds 
remained, monitoring activities ceased at this facility. Although it 
has not been monitored for some time, a groundwater monitoring 
well network has remained within this facility. As discussed within 
the previous Remediation Update Report dated September 29, 
2006, subsurface findings during a portion of the site abandonment 
activities indicated the Gasoline/#2 Fuel Oil Facility remains an 
area of concern wit~1in the North Terminal Property. The current 
layout of this area is shown on Figure 7. 

3.1.2 Contaminants of Concern 

The Remediation Update Report dated September 29, 2006 stated 
that a specific event that may have caused groundwater or soil 
contamination is not known for the Gasoline/#2 Fuel Oil Facility. 
However, since submittal of this report, a review of DNR 'files 
revealed that leaks in former Tanks #1 and #4 were observed in 
1986. At the time of discovery of the leaks these tanks stored 
gasoline. Therefore, it has been assumed that potential 
contamination in this area would be associated with the materials 
formerly stored at the facility: gasoline and potentially #2 fuel oil 
constituents. Contaminants of concern (COG) for this facility 
include: Benzene, Toluene, Total Xylenes, 1\Japhthalene, 2-Methyl 
naphthalene, Lead and Bis(2-ehtylhexyl)phalate concentrations in 
excess of the current 2L GWQS. This report presents the findings 
of the monitoring of this area and the contaminants of concern 
observed during this time period. 
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The goal for groundwater remediation is to reduce the above listed 
COG concentration trends to either below applicable 2L GWQS or 
asymptotic levels. 

3.2 GASOLINE/#2 FUEL OIL FACILITY MONITORING PLAN 

Since the mid 1990's, a regular monitoring program was not established 
for this site. A proposed monitoring plan for the Gasoline/#2 Fuel Oil 
Facility is discussed within Section 7.0 of the previous Remediation 
Update Report dated September 29, 2006. The monitoring plan 
implemented during the time period of this report was as follows: 

Semi-Annual (February and August) 

o Continue monitoring site groundwater natural attenuation progress. 
o Evaluate the necessity of an alternative remedial approach after the 

August 2006 event. 

The following monitoring wells were field gauged for depth to 
groundwater table and potential free-phase product. During monitoring 
well development, recovered groundwater was monitored for 
geochemical parameters (DO, pH, specific conductivity, temperature 
and redox-potential) prior to obtaining a laboratory sample for EPA 
Method 601 OB (lead), 82608 (volatile organics) and 8270C (semi
volatile organics) analysis. 

Wells: 1, 2, 3, 6, 7, 8, 11, 12, 14, 15, 19, 20and 21 

3.3 GASOLINE/#2 FUEL OIL FACILITY UPDATE 

3.3.1 Soil 

The soil remediation approach for this reporting period is monitored 
natural attenuation. The remedial effectiveness of soil natural 
attenuation is based on historical reviews of the groundwater 
contamination concentration trends which have been considered 
analogous to site soil conditions. Based on the latest, as well as 
historical groundwater dissolved concentration data, the soil 
contamination concentrations are declining due to natural 
attenuation. 

3.3.2 Groundwater 

3.3.2.1 Remedial Approach 

The groundwater remedial approach for this reporting 
period is monitored natural attenuation. The site 
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monitoring wells selected for this monitoring period were 
based on findings reviewed in the previous Remediation 
Update Report dated, September 29, 2006. 

3.3.2.2 Groundwater Table Data 

On August 2, 2006, monitoring wells were gauged for 
depth to water and potential free-phase product. Table 5 
lists the water table data and interpolated water table 
isocontour elevations have been illustrated on Figures 8 
and 15. The predominant groundwater migration trend 
within the Gasoline/#2 Fuel Oil facility appears to be 
toward the west-northwest. This trend is consistent with 
the previous site groundwater migration data. 

3.3.2.3 Geochemical Field Parameters 

A summary of the field measurements collected (DO, pH, 
specific conductivity, temperature and redox-potential) as 
parts of the low flow sampling are provided in the attached 
Table 6. All of the monitoring wells in the Gasoline/#2 Fuel 
Oil Facility were measured for a number of geochemical 
parameters as part of the low flow sampling method 
through the use of an YSI multi-parameter meter. 

3.3.2.4 Dissolved Volatile Concentration Data 

As part of the updated assessment activities, 
representative groundwater samples were obtained from 
selected monitoring wells in August 2006 utilizing low-flow 
sampling techniques. The low-flow sampling equipment 
was decontaminated prior to and after collection of each 
sample and all sample tubing was changed between 
monitoring wells. All site groundwater samples were 
submitted to STL in Savannah, Georgia for analysis of 
dissolved volatile compounds per EPA Methods 60108, 
82608 and 8270C. 

Lead 
Laboratory analysis indicated site groundwater with 
dissolved lead concentrations in excess of applicable 2L 
GWQS at site monitoring wells 7, 8 and 19 during his 
sampling event. The site dissolved lead data has been 
summarized in Table 7. 
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Volatile and Semi-Volatile Organics 
The December 2005 and August 2006 laboratory results 
indicates the site groundwater remains impacted with 
Benzene, Toluene, Naphthalene, 2-Methylnaphthalene, 
Bis(2-ethylhexyl)phalate, MTBE and Total Xylenes 
concentrations above the applicable 2L GWQS. These 
analytes are commonly sourced from gasoline and/or #2 
fuel oil. Estimated horizontal extent of the site groundwater 
contaminants of concern are illustrated on the attached 
Figure 9. A copy of the analytical laboratory report has 
been provided in Appendix B. December 2005 and August 
2006 monitoring well sample analysis data has been 
summarized in Table 7. 

3.3.3 Free-Phase Product Data 

Free-phase product was observed during the August 2006 gauging 
event in monitoring well 11 with 1.05 feet of free-phase product 
present. Upon discovery of this free-phase product, manual 
recovery of the product by use of either a sorbent or a bailer was 
implemented in September 2006. All recovered free-phase product 
is temporarily stored in a satellite drum (55" gallon). Recovered 
free-phase product is managed in a lawful and environmentally 
sound manner. As of the preparation of this report approximately 
1.67 gallons of a combined 1'1uid mixture of free-phase product and 
groundwater have been recovered from monitoring well 11. Free
phase product has not been present since October 20, 2006. 
Therefore, it is believed that this product was the remnants of a 
trapped pocket of free-phase product in the vadose zone that may 
have been liberated by fluctuations in the groundwater table or 
activities associated with abandonment and removal of equipment 
in the area. The presence of free-phase product will continue to be 
monitored on a monthly basis until free-phase product is not 
observed for one year, as discussed in Section 6.0 of this report. 

4.0 LOADING RACK AREA REMEDIATION UPDATE 

4.1 LOADING RACK AREA BACKGROUND 

4.1.1 Brief Incident History 

A specific event that may have caused the groundwater 
contamination is not known for the Loading Rack Area. However, 
since the groundwater has been impacted with dissolved gasoline, 
fuel oil and PX constituents, it has been assumed that historical 
operation and maintenance activities of the former truck and railcar 
loading rack areas resulted in several minor releases. 
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4.1.2 Contaminants of Concern 

The initial investigation of the Loading Rack Area groundwater 
revealed the following dissolved gasoline, fuel oil and paraxylene 
constituent compounds or COC: Benzene, sec-Butylbenzene, 
Ethylbenzene, lsopropylbenzene, Naphthalene, MTBE, n
Propylbenzene, 1 ,2,4-Trimethylbenzene, 1 ,3,5-Trimethylbenzene 
and Total Xylenes concentrations in excess of the current 2L 
GWQS. 

The goal for groundwater remediation is to reduce the above listed 
COC concentration trends to either below applicable 2L GWQS or 
asymptotic levels. 

4.2 ADDITIONAL ASSESSMENT AC'riVI"riES 

Other than the scheduled monitoring activities, no additional assessment 
activities were conducted at the Loading Rack Area during the current 
reporting period. 

4.3 LOADING RACK AREA MONITORING PLAN 

Monthly 

o Gauging of selected monitoring wells for depth to groundwater table 
and the potential presence of free-phase product. 

o Manually recover free-phase product, if present. 

Semi-Annual (February and August) 

The following activities were completed in addition to the tasks performed 
on a monthly basis: 

o Obtain representative groundwater samples from selected site 
monitoring wells (KMW-6, KMW-7, KMW-8, KMW-10, KMW-11, 
KMW-12, KMW-13, KMW-14, KMW-16, KMW-17, AMW-1, AMW-2, 
AMW-3, AMW-5 and AMW-6) for VOC analysis per EPA Method 
82608 {volatile organics). 

o Submit a semi-annual Remediation Update Report. 
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4.4 LOADING RACK AREA UPDATE 

4.4.1 Soil 

The soil remedial approach during the time period referenced within 
this report is monitored natural attenuation and excavation of a 
portion of the soil within the source or up gradient side of the 
groundwater contaminant plume. FHR implemented an ex-situ 
remedial approach of excavating the upper 2-3 feet of soil within a 
designated area and disposal of the excavated soils at an approved 
off-site facility. Soil Solutions Incorporated excavated 1,435.33 
tons of impacted soils from the Loading Rack Area in March 2006. 
Refer to Figure 10 for the approximate limits of the excavation. The 
impacted soils were transported to Waste Management, Inc.'s 
Richland County LandHII in Elgin, South Carolina for disposal. To 
backfill the excavation, 2,01 0 tons of fill sand from an off-site 
borrow pit was used. 

4.4.2 Groundwater 

4.4.2.1 Remedial Approach 

The remediation of the groundwater in the Loading Rack 
Area was proposed in the August 2002 CAPA to be 
completed by use of a combination of remediation 
systems. However, as part of the June 2005 Revised 
Remedial Actions, groundwater remediation remains 
temporarily on-hold until the effectiveness of the ex-situ soil 
remediation process is evaluated. 

4.4.2.2 Groundwater Table Data 

On August 2, 2006, selected site monitoring wells were 
gauged for depth to water and potential free-phase 
product. The selected monitoring wells were based on the 
recommendations of the previous Remediation Update 
Report dated September 29, 2006. Table 8 lists the water 
table data and interpolated water table isocontour 
elevations have been illustrated on Figures 11 and 15. 
The relatively steep groundwater table gradient across 
River Road observed during the August 2, 2006 site visit 
has been prevalent since the site monitoring wells was 
initially installed for the CAP A. 
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4.4.2.3 Dissolved Volatile Concentration Data 

As previously stated, CATLIN personnel obtained 
representative groundwater samples from selected 
monitoring wells in August 2006. The selected wells were 
first developed by removal of a minimum of three well 
volumes utilizing a disposable bailer. The selected 
monitoring wells were based on the recommendations of 
the previous Remediation Update Report dated September 
29, 2006. All groundwater samples were submitted to STL 
in Savannah, Georgia for analysis of dissolved volatile 
compounds per EPA Method 8260B (volatile organics). 

A copy of the laboratory report has been provided in 
Appendix B. Table 9 provides a summary of the historical 
volatile compound concentration data. Figures 12, 13 and 
14 illustrate the estimated horizontal extent of selected 
volatile concentrations (BTE and MTBE, Naphthalene and 
Total Xylenes, respectively) within the Loading Rack Area 
groundwater. In reviewing Table 9, a comparison of the 
last two sample events illustrates dissolved volatile 
concentrations within the impacted site groundwater have 
generally decreased on the east side of River Road, while 
dissolved volatile concentrations on the west side of River 
Road have fluctuated. This may be a reflection of the 
benefit of the implemented ex-situ remedial approach. 
Future groundwater analyses will assist with the evaluation 
of the effectiveness of the soil remediation activities 
conducted in March 2006 on the reduction of the extent of 
groundwater contamination. It is also important to note 
that elevated levels of MTBE were detected in monitoring 
wells AMW-3, 5 and 6, located on the down gradient side 
of the plume on Apex's property. It is our understanding 
that Apex is conducting assessment activities in this area 
that may address these increased concentrations. Based 
on a review of FHR/Invista operations, this increase is not 
believed to be due to FHA activities. 

4.3.3 Free-Phase Product Data 

During the time period referenced within this report, free-phase 
product was not observed at the Loading Rack Facility. 
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5.0 FHR WATER TREATMENT PLANT AREA 

5.1 FHRWATERTREATMENT PLANT AREA BACKGROUND 

5.1.1 Brief Incident History 

The FHR WTP Area was historically considered part of the Loading 
Rack Area within the lnvista North Terminal. In January/February 
2005, an AST and a portion of the associated pipelines were 
removed from the FHR WTP Area, with the remainder of the 
pipeline being removed in January/February 2006. Following the 
removal of the AST s and associated piping, an evaluation of the 
potential presence of remnant contamination within soils at the FHR 
WTP Area was performed and documented within the Remediation 
Update Report dated September 29, 2006. 

In September 2005, following a significant rain event, free-phase 
product was observed floating on water pooled on the ground 
surface and on groundwater in the FHR WTP Area. A Report of 
Findings (ROF) dated March 20, 2006 was submitted to document 
activities conducted to immediately respond to this new 
contamination. The ROF concluded that the free-phase product 
was representative of a relatively un-degraded gasoline material 
and that the source of the free-phase product at the FHR WTP 
Area is the Apex property up-gradient of AMW-4. 

5.1.2 Contaminants of Concern 

The apparent sources of the COCs within the FHR WTP Area are 
the dissolved groundwater associated with the remnant 
contamination from the Loading Rack Area and gasoline material 
documented in the March 20, 2006 ROF. WTP Facility COC 
include Benzene, sec-Butylbenzene, Ethylbenzene, MTBE, 
Naphthalene, n-Propylbenzene, Toluene, 1 ,2,4-Trimethylbenzene, 
1 ,3,5-Trimethylbenzene and Total Xylenes concentrations in 
excess of the current 2L GWQS. 

The goal for groundwater remediation is to reduce the above listed 
COC concentration trends to either below applicable 2L GWQS or 
asymptotic levels. It is our understanding that Apex personnel have 
initiated an independent site assessment of subsurface 
environmental issues originating on their property. Pending the 
findings of their investigation, the above COG's may not be 
applicable to FHR's activities. 
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5.2 ADDITIONAL ASSESSMENT ACTIVITIES 

The potential for soils with remnant lead contamination around the former 
gasoline AST was evaluated following the removal of the AST and 
associated piping as documented in the Remediation Update Report 
dated September 29, 2006. Additional data was collected during this 
reporting period as discussed below. 

5.2.1 Soil Sampling Locations 

Potential lead contamination in soil boring SB·5 near the former 
gasoline AST was discussed in the September 29, 2006 
Remediation Update Report. The SB·5 soil sample indicated a 
concentration of lead of 640 mg/Kg, which exceeds the STGW 
MSCC of 270 mg/Kg. Additional borings (SB·5A through SB·5D) 
were advanced within 1 0 to 20 feet of SB-5 in order to delineate the 
extent of the soil contamination. Laboratory analysis of SB·5A 
through SB·5D soil samples revealed no lead concentrations in 
excess of applicable STGW MSCC (Refer to September 29, 2006 
Remediation Update Report). To confirm the initial area of 
concern, the SB-5 boring location was sampled again for lead 
concentration analysis in September 2006. 

5.2.2 Soil Sample Collection Activities 

In September 2006, tl1e SB05 soil boring was advanced by hand 
auger technique within the FHA WTP Area in the vicinity of the 
previously referenced soil boring SB-5. This additional soil sample 
was a composite sample collected from ground surface to the 
vadose zone. The additional soil sample collected was placed in 
the appropriate glassware for laboratory analysis of lead and 
handled under proper chain-of-custody protocol. The soil sample 
was collected and visually described in the field using the uses 
Classi'fication system. The hand auger equipment was 
decontaminated prior to and upon completion of the boring to 
prevent possible cross-contamination. The borehole was backfilled 
with native soil. 

5.2.3 Sampling Results 

Analysis of the September 2006 soil sample SB05 indicated a lead 
concentration of 74 mg/Kg, well below the STGW MSCC of 270 
mg/Kg. Because no other samples in this area indicated lead above 
the STGW MSCC standard and because the original sample at SB-
5 could not be duplicated, the initial SB-5 soil sample data is 
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considered an anomaly. A copy of the analytical laboratory report 
has been provided in Appendix D. 

5.3 FHR WTP AREA MONITORING PLAN 

Weekly and Monthly 

o Weekly gauging of RW-1 . Passive recovery if free-phase product is 
present. Refer to Section 6.0 for the recommended weekly/monthly 
monitoring plan for this area. 

Semi-Annual (February and August) 

The following activities were completed: 

o Obtain representative groundwater samples from selected site 
monitoring wells (KMW-1, KMW-2, KMW-3, KMW-4, KMW-5 and 
KMW-15) for VOC analysis per EPA Method 82608. 

o Submit a semi-annual Remediation Update Report. 

5.4 FHR WTP AREA UPDATE 

5.4.1 Soil 

The soil remedial approach during the time period referenced within 
this report was natural attenuation. 

5.4.2 Groundwater 

5.4.2.1 Groundwater Remedial Approach 

As discussed in the March 2006 ROF, a permanent 
groundwater and free-phase product recovery trench 
system was installed at the WTP on October 21, 2005. The 
recovery trench system is a trench intersecting the 
groundwater table. The PVC well screen is surrounded by 
NCDOT # 57 stone to allow the impacted groundwater 
and/or free-phase product to migrate toward the collection 
sump. 

In order to impede the movement of free-phase product 
and the associated contaminated groundwater from the 
Apex property onto the FHR WTP Area property, a slurry 
wall was installed along the southern and western property 
boundaries. This subsurface barrier was installed during 
the time period of September 28, 2005 to October 13, 
2005. The depth of the slurry wall is approximately 4 feet 
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below the groundwater elevation as it existed at the time of 
installation. Installation of the slurry wall consisted of the 
excavation of soils to the target depth followed by the 
placement of a low permeability flowable fill within the 
excavated trench. The remaining slurry wall excavation 
was backfilled with clean material. The backfilling activities 
included the construction of an earthen berm along a 
portion of the southern and western property boundary 
(above the slurry wall). 

Free-phase product was periodically recovered from the 
ground surface and the recovery trench system by use of 
vacuum trucks and passive recovery techniques during the 
time period of this report. A summary of the quantity of 
free-phase product recovered from this area from 
September 2005 through August 2006 is provided in Table 
12. 

5.4.2.2 Groundwater Table Data 

On August 2, 2006, selected site monitoring wells were 
gauged for depth to water and potential free-phase 
product. The selected monitoring wells were based on the 
recommendations of the previous Remediation Update 
Report dated September 29, 2006. Table 10 lists the water 
table data and interpolated water table isocontour 
elevations have been illustrated on Figures 11 and 15. 
The predominant groundwater migration trend within the 
FHR WTP Area of concern appears to be toward the west. 
This trend is consistent with the previous site groundwater 
migration data. 

5.4.2.3 Dissolved COC Concentration Data 

CATLIN personnel collected split-samples of selected 
monitoring wells in March 2006 with Apex's consultant. The 
groundwater samples were submitted to STL in Savannah, 
Georgia for analysis of dissolved volatile compounds per 
EPA Method 82608. 

As previously stated, CATLIN personnel also obtained 
representative groundwater samples from selected 
monitoring wells in August 2006. The selected wells were 
first developed a minimum of three volumes utilizing a 
disposable bailer. The selected monitoring wells were 
based on the recommendations of the previous 
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Remediation Update Report dated September 29, 2006. 
All site groundwater samples were submitted to STL in 
Savannah, Georgia for analysis of dissolved volatile 
compounds per EPA Method 82608. 

A copy of the laboratory reports have been provided in 
Appendix B. Table 11 provides a summary of the 
historical volatile compounds with concentrations above 
the 2L GWQS. Figures 12, 13 and 14 illustrate the 
estimated horizontal extent of selected volatile 
concentrations {BTE and MTBE, Naphthalene and Total 
Xylenes, respectively) within the FHA WTP Area 
groundwater. Free-phase product was not observed 
during the August 2006 sampling event in monitoring well 
KMW-3. 

Please note that in August 2006 a groundwater analytical 
sample was not obtained from the monitoring well identified 
as AMW-4 {Figures 12, 13 and 14) due to the presence of 
free-phase product (0.21 feet). It is also understood that 
Apex personnel have initiated an independent site 
assessment of subsurface environmental issues originating 
on their property. 

NCDENR provided a review of the Remediation Update 
Report dated September 29, 2006 in a letter dated 
November 28, 2006. The letter stated that additional 
assessment may be required in the area bound by 
monitoring well KMW-16 in the Loading Rack Area, 
monitoring wells 1 and 2 in the Gasoline/#2 Fuel Oil 
Facility and monitoring well 119 in the PX Facility to 
evaluate the presence of MTBE in monitoring wells KMW-
15 and KMW-16 and PX in monitoring well KMW-5. In 
response to the NCDENR request, this report includes two 
terminal wide site maps illustrating groundwater elevations 
(Figure 15) and xylene concentrations (Figure 16). This 
information has historically been provided individually for 
each area of concern. However, we found this exercise to 
be beneficial in that it demonstrates the zone that 
concerned I\ICDENR is not contributing to contamination 
found in monitoring wells KMW-5, KMW-15 and KMW-16. 
Figure 15 clearly indicates that groundwater contours 
across the site are consistent and flow is in the general 
direction previously indicated, to the west. Figure 16 
indicates there is no suspect groundwater activity occurring 
in the zone indicated in the November 28, 2006 NCDENR 
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letter and that contamination at KMW-5 and KMW-15 is 
likely not attributable to conditions immediately east of 
River Road. 

Additionally, no recent PX release has been documented 
west of monitoring well KMW-15 in the area of KMW-5 nor 
is an active underground pipeline in this area. The August 
2006 samples from monitoring wells KMW-15, KMW-16, 
KMW-1, KMW-5, KMW-17, 1 and 2 for MTBE were below 
2L GWQS. Only two wells near the zone of NCDENR 
concern exhibited MTBE above 2L GWQS (1 01 and 1 02). 
Groundwater contours and plume delineations indicate 
these concentrations are likely associated with 
documented MTBE contamination associated with the PX 
Facility.. Therefore, in light of the fact that MTBE 
concentrations have returned to historical concentrations 
below 2L GQWS, the February 2006 concentrations are 
believed to be due to the liberation of trapped contaminant 
from the vadose zone of an area that is located upgradient 
or cross-gradient of the zone which concerned NCDENR. 

Additionally, it is our opinion that the current monitoring 
well network in this zone has a sufficient number of 
downgradient and side gradient monitoring wells to provide 
responsive notice in the event that new conditions may be 
occurring. . The monitoring wells in this zone are spaced 
at a distance consistent with other areas of the site where 
spacing is considered reasonable and data is 
representative of current conditions. Therefore, we believe 
additional monitoring wells in this area would not be of 
benefit and would utilize resources that would provide the 
most benem if focused on more ~1ighly contaminated areas 
of the North Terminal. 

5.4.3 Free-Phase Product Data 

During the semi-annual groundwater gauging event on August 2, 
2006, 0.21 feet of free-phase product was observed in AMW-4. 
CATLIN personnel first observed free-phase product (0.8 feet) in 
monitoring well AMW-4 on August 4, 2004. Laboratory analysis of 
a free product identi'fication sample obtained on August 11, 2004 
from AMW-4 was identified as characteristic of gasoline. It is our 
understanding that Apex is in the process of evaluating the source 
of this free-phase product. 
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The attached Table 12 illustrates the quantity of free-phase product 
recovered as of August 2006 from this area. The groundwater 
gauging data collected as of August 2006 is presented in Table 13. 
The slurry wall and the recovery trench system are working as 
designed as evidenced by the significant reduction of free-phase 
product in the FHA WTP Area from greater than 2 feet in 
September 2005 to no measurable thickness as of August 30, 
2006. Please note that as of the preparation of this report, free
phase product re-appeared in early September 2006 but has not 
been observed in monitoring or recovery wells on the WTP area 
property since September 15, 2006. Therefore, monthly gauging 
has been implemented. 

6.0 FUTURE ACTIVITIES AND RECOMMENDATIONS 

PX Facility 

o Monitoring and operating of air sparge system as follows: 

1 ) Network A, B and C continue to operate as a continuous air sparge 
system. 

2) Pulse Network continue to operate as a pulse sparge system with 
expansion along the down gradient property boundary to continue to 
reduce the concentration of M/P xylenes in this area. 

o Based on the data presented within this report, the evaluation of the potential 
use of chemical oxidation will continue to be considered as a possible 
remedial approach in the future. At this time, chemical oxidation activities 
have been discontinued. 

o Based on the data presented within this report, dissolved groundwater 
contamination within monitoring well MW-19 remains at an elevated, although 
downwardly trending, level since implementation of the chemical oxidation 
remedial approach. Therefore, additional monthly sampling is warranted and 
should continue until M/P Xylene concentrations have returned to levels prior 
to implementation of Fenton's. 

The following monitoring wells will be sampled during the next semi-annual 
sampling event in February 2007: 

MW-1, MW-2, MW-3, MW-5, MW-8, MW-10, MW-12, MW-13, MW-14, MW-16, 
MW-17, MW-18, MW-19, MW-20, MW-28, MW-32, MW-33, MW-34, MW-35, 
MW-36, MW-37, 101, 102, 105, 108, 113, 117, and 119) for M/P xylenes and 
MTBE analysis per EPA Method 602 or 8260B. Monitoring wells are selected to 
provide data concerning PX plume boundary and historical high concentration 
conditions. 
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Groundwater at the following monitoring wells will be field gauged for DO: 
MWM12, MW-14, MW-16, MW-17, MW-18, MW-19, MW-20, MW-32, MW-33, 105, 
108,113and 117. 

Gasoline/#2 Fuel Oil Facility 

o Since groundwater contaminant levels are relatively low, we recommend 
monitoring the progress of natural attenuation on an annual basis (August 
event). 

The following monitoring wells will be field gauged for DO and sampled during 
the next annual sampling event in February 2007: 

Wells: 1, 2, 3, 6, 7, 8, 11, 12, 14, 15, 19, 20 and 21. 

o Implement manual recovery of free-phase product in monitoring well #11 on a 
weekly basis, if present. If free-phase product is not present then 
recommended monthly gauging for one year time period. 

Loading Rack Area 

o Monitoring as described within this report will continue. 

o Continue to evaluate the influence of the ex-situ soil remediation activities on 
the natural attenuation of groundwater contamination. 

The following monitoring wells will be sampled during the next semi-annual 
sampling event in February 2007: 

KMW-6, KMW-7, KMW-8, KMW-10, KMW-11, KMW-12, KMW-13, KMW-14, 
KMW-16, KMW-17, AMW-1, AMW-2, AMW-3, AMW-5 and AMW-6. 

FHR Water Treatment Plant Area 

o Continue free-phase product gauging and recovery (if necessary) efforts 
through the end of the year on a monthly basis. 

o It is assumed that Apex will have completed their evaluation of the source of 
the free-phase product by that time and will have identified a remedial 
approach for the contamination originating on their property. Based on 
diminishing free-phase product levels as of August 2006, passive recovery 
efforts are recommended during this time. Pending results of the Apex 
investigation, further remediation may be considered. 
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APPENDIX A 

BORING LOGS AND WELL CONSTRUCTION/ABANDONMENT 
RECORDS FOR MONITORING WELLS CONSTRUCTED/ABANDONED 

BETWEEN FEBRUARY 2006 AND AUGUST 2006 

(NOTE: TEMPORARY WELLS USED FOR MONITORING CHEMICAL OXIDA"riON 
ARE NOT INCLUDED) 
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WELL CONSTRUCTION RECORD 
North Carolina - Department of Environment and Natural Resources - Division of Water Quality 

WELL CONTRACTOR (INDIVIDUAL) NAME (print) \,.J ~ I /,1 q m {V\: // e.r CERTIFICATION# .:{j;( f.. 
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE# (910) 452-5861 
STATE WELL CONSTRUCTION PERMIT# 2927 ASSOCIA TE.D WQ PERMIT# N/A 

(if applicable) (if apphcableJ 

SP-1 
1. WELL USE (Check Applicable Box): Residential D Municipal/Public D Industrial D Agricultural D 

Monitoring D RecoveryD Heat Pump Water Injection D Other lXI If Other, List Use __ ---::S2:p=ar,...,g""'e __ _ 

2. WELL LOCATION: 
Nearest Town: _ ____.:WI:...:..:.:.:IIm:.:.i""'ng;:z:t::::.o:.:.n __ County: _..!.;N:..:e~w.....:.H..:.:a::.:..n::::.o.;.;ve::::.r_ 

3325 River Road, Wilmington, NC 28412 
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) 

3. OWNER: FLINT HILLS RESOURCES, LP 

Address: --------;3;;:3:.:::3....:.4..!-'R:.:..:iv;o::e!_r :_,!Ro~a;.:d=-:------
(Street or Route No.) 

Wilmington 
City or Town 

799-0180 
Area code- Phone number 

NC 
State 

4. DATE DRILLED: 3/9/2006 
5. TOTAL DEPTH: 27 
6. DOES WELL REPLACE EXISTING WELL? YES D NO lXI 
7. STATIC WATER LEVEL Below Top of Casing NM FT. 

(Use"+" if Above Top of Casing) 

8. TOP OF CASING IS. _ __:O::...___ FT. Above Land Surface* 
"' Top of casing terminated at/or below land surface requires 

a variance in accordance with 15A NCAC 2C.0118 

9. YIELD (gpm): N/A METHOD OF TEST N/A 
10. WATER ZONES (depth): Surficial Aquifer 

12. DISINFECTION: Type N/A Amount N/A 
13. CASING: D h Wall Thickness 

ept Diameter or Weight/Ft. 
From_O_To 25 2 in. Sch. 40 
From_O_To~ft. ____ in. 
From __ To in. 

14. GROUT: Depth 
From_O_To 18 
From__l!L_ To __11_ ft. 

15. SCREEN: 

Material 
Portland Cement 

Bent. Pellets 

Material 

Depth Diameter Slot Size Material 
From~To_1L_ft. 2 in. Slot .010 in. ___ PV_..;;:.C_ 
From __ To __ ft. ____ in. 

16. SAND/GRAVELPACK: 
Depth Size 

From~To__1Lft. #2 Medium 

17. REMARKS: Air sparge well. 

Material 
Torpedo Sand 

Topographic/Land Setting 
DRidge DSlope DValley IXIFlat 

(check appropriate box) 
Northing/Easting of well location 

I 

Latitude/longitude source:DGPS DTopo. map 
(check box) 

DEPTH DRILLING LOG 
From To FormatiOn Description 

SEE 
ATTACHED 

LOCATION SKETCH 
Show direction and distance in miles from at least 
two State Roads or County Roads. Include road 
numbers and common road names. 

SEE 
ATTACHED 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH ISA NCAC 2C, WELL 
CONSTRUCTJON STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

Submit original to Division of Water Quality, Attn: Information Management, 1617 Mail Service Center
Raleigh, NC 27699-1617 Phone No. (919) 733-7015, within 30 days. 
NC WELL CONSTRUCTION RECORD 201-125.GPJ CATLIN. GOT 05110106 

Modified from: 
GW-1 REY.09/2004 





----------------------

WELL CONSTRUCTION RECORD 
North Carolina- Department of Environment and Natural Resources- Division of Water Quality 

WELL CONTRACTOR (INDIVIDUAL) NAME (print) \So bl,: ~ Fo 1,.,;/er CERTIFICATION# ~Cj 
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE# (910) 452-5861 
STATE WELL CONSTRUCTION PERMIT# ASSOC.IATEJ> WQ PERMIT# N/A 

(if applicable) (if applicable J 

SP-2 
I. WELL USE (Check Applicable Box): Residential D Municipal/Public D Industrial D Agricultural D 

Monitoring D Recovery D Heat Pump Water Injection D Other lXI If Other, List Use __ ___oS2 p""a""'rg..,e'----

2. WELL LOCATION: 

Nearest Town: _ ___;W-'-'i"""'lm=in""'g"-'-to=n"'--- County: --'-N=e-'-'w-'-H..:..:a"'"n=o-'-ve=r-

3325 River Road, Wilmington, NC 28412 
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) 

3. OWNER: FLINT HILLS RESOURCES, LP 

Address: -----------;:3,::.3..:;_34-'--'--RC:...:iv~e'-r R:....:...::,;oa7d"--:------
(Street or Route No.) 

Wilmington 
City or Town 
799-0180 

Area code - Phone number 

NC 
State 

4. DATE DRILLED: 4/28/2006 
5. TOTAL DEPTH: 25 

28412 
Zip Code 

6. DOES WELL REPLACE EXISTING WELL? YES D NO lXI 
7. STATIC WATER LEVEL Below Top of Casing 12.05 FT. 

(Use "+" if Above Top of Casing) 

8. TOP OF CASING IS 2.5 FT. Above Land Surface* 
*Top of casing terminated at/or below land surface requires 

a variance in accordance with 15A NCAC 2C.0118 

9. YIELD (gpm): N/A METHOD OF TEST N/A 
I 0. WATER ZONES (depth): Surficial Aquifer 

12. DISINFECTION: Type N/A Amount N/A 
13. CASING: Wall Tbickness 

Depth Diameter or We•ght/Ft. Material 
From_0_To__1l__ft. 2 m. Sch. 40 SS 
From __ To __ ft. ____ m. 
From __ To __ ft. m. 

14. GROUT: Depth 

From_O_To _____!§____ft. 
From~To...lLft. 

15. SCREEN: 

Material 
Portland Cement 

Bent. Pellets 

Method 
Tremie 

Surface Pour 

Depth Diameter Slot Size Material 
From~To...1.Lft. 2 m. Slot .010 in. SS 
From __ To __ ft. ____ m. 

16. SAND/GRAVEL PACK: 
Depth Size 

From..l.LTo___1§_ft. #2 l\lledium 

____ m. ___ _ 

Material 
Torpedo Sand 

From __ To __ ft. _____ _ 

17. REMARKS: Stainless sparge well 

Topographic/Land Setting 
DRidge DSlope DValley IXIFlat 

(check appropriate box) 
Northing/Easting ofwelllocation 

161800.36/2317841.4 7 

Latitude/longitude source: lXI GPS D Topo. map 
(check box) 

DEPTH DRILLING LOG 
From To FormatiOn Descnption 

SEE 
ATTACHED 

LOCATION SKETCH 
Show direction and distance in miles from at least 
two State Roads or County Roads. Include road 
numbers and common road names. 

SEE 
ATTACHED 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH ISA NCAC 2C, WELL 
CONSTRUCTION ST ANDA ND AT COPY 0 THIS RECORD H EEN PROVIDED TO THE WELL OWNER. 

Submit original to Division of Water Quality, Attn: Information Management, 1617 Mail Service Center- Modified from: 
Raleigh, NC 27699-1617 Phone No. (919) 733-7015, within 30 days. GW-1 REV.09/2004 

NC WELL CONSTRUCTION RECORD 201-125.GPJ CATUN.GDT 05/10/06 


















































































































































































































































































































































































































































































































































































