NATURAL ATTENUATION MONITORING REPORT
RALPH SELLERS SERVICE
7202 DALLAS-CHERRYVILLE HIGHWAY
CHERRYVILLE, GASTON COUNTY, NORTH CAROLINA
GROUNDWATER INCIDENT NO. 14350
SHIELD PROJECT #1940909

For Period August 2012 through January 2013

Responsible Party: Consultant: Property Owner:
Petroleum World, Inc. Shield Engineering, Inc. Garon Sellers
681 NC 120 Highway 4301 Taggart Creek Road 7202 Dallas-Cherryville Highway
Mooresboro, NC 28114 Charlotte, North Carolina 28208 Cherryville, NC 28021
Contact: Contact: Contact:
Debbie Potter Flora D’Souza Garon Sellers
(828) 453-7351 (704) 394-6913 (704) 435-3324
Site Risk Classification: High Release Discovered: December 16, 1994
Land Use Category: Commercial and Quantity Released: Unknown
agricultural
Site Latitude: 35° 22’ 26” North Suspected Release Sources: Former UST system
Site Longitude: 81°20° 5” West Release Cause: Unknown
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1.0  DISCUSSION OF SAMPLING RESULTS

1.1 Site Monitoring Requirements:
Site Location Map:  See Figure 1
Site See 2
Site Monitoring Requirements
Based on CAP and/or NORR
Sample Point Total Quantity of Existing Sample Required by NCDENR to be
Type Points and Their Identification Monitored and Sampled per NORR
Monitoring 22 22
Wells MW-2, MW-3, MW-5, MW-6, MW-7, (MW-2, MW-3, MW-5, MW-6, MW-7,
MW-8, MW-9, MW-10, MW-11, MW-  MW-8, MW-9, MW-10, MW-11, MW-
12, MW-13, MW-14, MW-15, MW-16, 12, MW-13, MW-14, MW-15, MW-16,
MW-17, MW-18, MW-19, MW-20, MW-17, MW-18, MW-19, MW-20,
MW-21, MW-22, MW-23, MW-24) MW-21, MW-22, MW-23, MW-24)
Water Supply 8 1@
Wells (WSW-1 through WSW-8) (WSW-1)
NOTES:

(1) Number of wells located within 1,500 feet of site.
(2) Individual wells identified by NCDENR for specific sampling as approved on Pre-Approval Task Authorization

14350-25.

1.2

1.2.1

1.2.2

1.2.3

Summary of Analytical Results and Free Product Thickness(s):

Date(s) of Sampling Event: January 29, 2013

Existing Area Receptors:

Refer to the following Table(s) and Figure(s) for information and locations of area receptors.

Refer to Table(s): Table 1
Refer to Figure(s) Figure 3

Groundwater Flow Direction:

Current Groundwater Elevation Data is included in the following Table(s), Figure(s)

and Appendix:
Refer to Table(s): Table 2
Refer to Figure(s): Figure 4

o Current groundwater flow direction is generally towards the east/northeast.
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1.2.4 Free Product:
e  Free Product Detected during this Reporting Period?: No

e  Free Product Thickness Data is included in the following Table(s) and Appendix:
Refer to Table(s): Not Applicable
Refer to Appendix: Not Applicable

e  Free Product Plume Size and Location: Not Applicable
o Proximity of Plume to Nearest Receptor: Not Applicable
e  Free Product Recovered during this Period: ~ Not Applicable

e  Free Product Recovery Method: Not Applicable

1.2.5 Groundwater Analytical Results:
o Sampled Points and Analytical Methods:

The following monitoring wells and other points were sampled during this reporting
period.

Sampled Points and Analytical Methods
for this Reporting Period
Based on CAP and Pre-Approval Task Authorization Sampling Requirements
Type Po'“tlif;:r‘g:f:;:rg:;g this Analytical Method(s)
Monitoring Wells 19* e EPA Methods 6200B (+MTBE,
MW-2, MW-3, MW-5, MW-7, MW-8, IPE, total xylenes)

MW-9, MW-10, MW-11, MW-12,

MW-13, MW-14, MW-15, MW-16,

MW-18, MW-19, MW-20, MW-21,

MW-23, MW-24)

Water Supply 0** Not Applicable
Wells (WSW-1)

* Monitoring Well MW-6 was not sampled due to insufficient water and MW-17 was not sampled due to being covered
by a large pile of logs. Requests have been made by the Shield project manager and field personnel for the property
owner to remove the large pile of logs on MW-17 as Shield is not equipped to remove such large objects. However, to

date, the property owner has not removed the logs.
** WSW-1 could not be sampled due to no one being at home at the time of sampling and the well could not be accessed because
there is a fence with a locked gate around the back yard where the well is located.

Laboratory Used: Pace Analytical Services, Inc., Huntersville, NC
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Current Groundwater Analytical Data:
Refer to the following Table(s) and Appendix for current groundwater analytical data.

Refer to Table(s): Table 3
Refer to Appendix: Appendix A

Historical Groundwater Analytical Data:
Refer to the following Table(s) and Graph(s) for historical groundwater analytical data.

Refer to Table(s): Table 4
Refer to Graph(s): Graphs of Concentrations/Hydrographs vs. Time

Dissolved Phase Plume Size and Location:

The dissolved phase benzene plume has an approximate length of 220 feet and width of
55 feet for the majority of the plume length. The constituents of concern plumes are
located as shown on the following Figures.

Refer to Figure(s): Figure S through Figure 11
Proximity of Plume to Nearest Receptor(s):

The dissolved phase benzene plume is approximately 160 feet from the nearest receptor
(Beaverdam Creek).

Predictive Rate of Contaminant Transport:

Refer to the Comprehensive Site Assessment (CSA), Corrective Action Plan (CAP),
and updated Natural Attenuation and Evaluation Groundwater Modeling Results.
Contaminant transport is typically in the same direction as groundwater flow, but with
a slower velocity. Refer to the following Table(s) and Figure(s):

Refer to Table(s): Table 2, Table 3, and Table 4
Refer to Figure(s): Figure 4 through Figure 11

1.2.6 Other Field Data Collected:

No other field data was collected during this event.
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2.0 CONCLUSIONS AND RECOMMENDATIONS

2.1 Conclusions:

Free product was not detected in site wells during this reporting period.

Monitoring wells MW-3, MW-4, MW-6, and MW-9 were cut down below grade on or
about January 2004 so they would not be damaged during the proposed construction
work on-site by the property owner. In September 2007, Shield personnel repaired
monitoring wells MW- 3, MW-5, MW-6 and MW-9.

Dissolved phase petroleum constituent compounds were detected in concentrations
above 15A NCAC 2L .0202 (2L Standards) in MW-7(tetrachloroethene not related to
this release incident), MW-8, MW-9, MW-11, MW-12 (tetrachloroethene not related to
this release incident), MW-14, MW-15 (tetrachloroethene not related to this release
incident), MW-16, MW-19, and MW-20 during this period.

Dissolved phase petroleum constituent compound concentrations have generally
decreased in MW-5, MW-7, MW-9, MW-11, MW-12, MW-14, MW-15, MW-16,
MW-19, MW-20, MW-21, and MW-23; and increased in MW-8, MW-10, and MW-
13, since the last sampling event in July 2012.

Due to the 2010 lowering of some of the 2L Standards, the dissolved phase petroleum
plume size of concern has increased. The dissolved phase petroleum plume has the
greatest concentrations in monitoring wells MW-8, MW-9, MW-11, MW-14, MW-16,
MW-19, and MW-20 and is moving with the groundwater flow from the septic leach
field area towards the nearest receptor (Beverdam Creek).

The downgradient extent of the plume has been defined with the installation of
monitoring wells MW-22, MW-23, and MW-24.

Historic and ongoing COC concentrations in MW-16 continue to indicate a separate
source area not related to this release incident.

2.2 Recommendations:

Based on the July 2002 groundwater modeling, the estimated time of impact to Beaver
Dam Creek was 8.8 years. The concentrations in monitoring well MW-14, the
downgradient well used in the modeling, are more than ten times the concentration they
were in 2002. Shield has installed six more monitoring wells (MW-19 through MW-
24) downgradient of MW-14 since the 2002 groundwater modeling was done and two
of those wells (MW-19 and MW-20) have concentrations greater than 2L Standards.
Based on the changes in site conditions since the original modeling, Shield
recommends updating the groundwater modeling incorporating the laboratory data
from monitoring wells MW-19 through MW-24, which were installed between
November 2007 and May 2008.

In order to preclude impact to nearby Beaver Dam Creek and reduce the length of
natural attenuation monitoring at the site, Shield recommends conducting semi annual
Mobile Multi-Phase Extraction (MMPE) event(s) to further reduce dissolved phase
concentrations at the site. The previous MMPEs conducted reduced the concentrations
in the wells selected for the MMPE. The recommended MMPE(s) would be performed
on site monitoring wells MW-8, MW-9, MW-11, MW-14, MW-16, MW-19, and MW-
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20. It is recommended that semi-annual MMPE events be conducted and subsequent
semi-annual sampling events be conducted to confirm MMPE effectiveness.

e  Due to the general increase in MTBE over time in monitoring well MW-23, Shield
recommends collecting three stream samples from Beaver Dam Creek: one from the
location in the stream that is in line with the groundwater plume (likely point of impact
from the plume), one upgradient and one downgradient of the “likely point of impact”
sample during the next groundwater sampling event.

e  Also due to the increase in MTBE in monitoring well MW-23 since it was initially
sampled in July 2008, it is further recommended that air sparge wells be installed
within the radius of influence of monitoring wells MW-8, MW-9, MW-11, MW-14,
MW-16, and MW-20 and be connected to a portable air sparge system and operated on
a bi-weekly basis to further remediate those areas of concern. The portable air sparge
system can be mobilized to the site for daily air sparging up to 8-hours each day during
the proposed MMPE events, on a bi-weekly basis thereafter (no air sparging one week
prior to groundwater sampling to allow return to static conditions) and/or as otherwise
approved by the NCDENR.

o Shield will continue to request that the property owner remove the pile of large logs
over monitoring well MW-17 to allow MW-17 to be sampled during the July 2013
sampling event.

o Shield recommends continued sampling of the site monitoring wells on a semi-annual
basis. The next semi-annual sampling event is scheduled for July 2013. The next
semi-annual Natural Attenuation Monitoring Report will be submitted to NCDENR no
later than August 31, 2013.
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3.0 LIMITATIONS

Shield has performed environmental services at the subject site on behalf of Petroleum World, Inc.
Shield has performed this scope of work as an independent contractor/consultant using reasonable
care and skill in accordance and consistent with customary industry standards of engineering,
geology, and hydrogeology practices. This standard of care is the sole and exclusive standard of care
that can be applied to measure Shield’s performance of the work. No other warranty, expressed or
implied, is made or intended by Shield.

The report has been prepared for the exclusive use by Petroleum World, Inc. All recommendations,
findings, and conclusions made by Shield have been made to the best of Shield’s knowledge,
opinion, and belief, based upon information obtained during this scope of work and is limited by the
scope nature and type of services as agreed upon between Petroleum World, Inc. and Shield.
Conclusions are provided with the understanding that Shield is presenting information and not
rendering legal advice. If such advice is needed, legal counsel should be consulted. It is the
responsibility of Petroleum World, Inc., under advice of its counsel, to notify the appropriate federal,
state, or local public agencies as required by law; or otherwise to disclose in a timely manner, any
information that may be necessary to prevent damage to human health, safety, or the environment.

Compliance with recommendations provided as part of this report in no way assures compliance with
federal, state, and/or local laws, regulations, and/or requirements. Analytical data has been obtained
from Pace Analytical Services, Inc. This information, to the extent that it was relied on to generate
this report, is assumed to be correct and complete. The work performed in conjunction with this
report and the data developed are intended as a description of available information at the dates and
specific locations given. Shield is not responsible for inspecting, examining, or reporting findings or
recommendations with respect to any conditions that were knowingly or unknowingly withheld,
concealed, hidden, or in any way not disclosed or observable at the time of this scope of work.



































































































































































































































































































































