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PRELIMINARY SITE ASSESSMENT

PARCEL 214
ENT WORSLEY REAL ESTATE, LLC PROPERTY
7158 MARKET STREET
WILMINGTON, NEW HANOVER COUNTY, NORTH CAROLINA

TIP NO.: U-4751
STATE PROJECT: 25381
WBS ELEMENT: 40191.1.2
DESCRIPTION: SR 1409 (MILITARY CUTOFF ROAD EXTENSION)
FROM SR 1409 TO US 17 IN WILMINGTON

JULY 28, 2015

1.0 INTRODUCTION

The North Carolina Department of Transportation (NCDOT) is planning
construction activities and acquisition of the right-of-way (ROW) and property
is necessary for the construction of Military Cutoff Road Extension in
Wilmington, North Carolina (WBS Element 40191.1.2). NCDOT has indicated
a site investigation is necessary to determine the presence underground
storage tanks and/or contaminated soils.

2.0 PURPOSE OF INVESTIGATION AND DESCRIPTION

CATLIN Engineers and Scientists (CATLIN) was retained by the NCDOT
Geotechnical Engineering Unit to provide field investigations concluding with
a Preliminary Site Assessment (PSA) report for one (1) area associated with
WBS Element 40191.1.2. In response to a Request for Technical and Cost
Proposal (RFP) dated April 22, 2015, CATLIN submitted a proposal for
conducting a PSA at 7158 Market Street in Wilmington, North Carolina. This
report documents the investigation at site, Parcel 214, ENT Worsley Real
Estate, LLC (Worsley) Property. The site is located in the southeast corner
of the US 17 (Market Street) and Middle Sound Loop Road intersection. The
facility currently operates as a convenience store and gas station. The
general location is illustrated on Sheet 1. CATLIN personnel conducted a
field investigation at the site concluding on June 18, 2015. This PSA report
documents activities and findings at the Worsley Property.

According to the RFP and information gathered during CATLIN’s review of
information at the North Carolina Department of Environment and Natural
Resources (NCDENR) Underground Storage Tank (UST) Section Wilmington
Regional Office (see Appendix A), the site had/has Facility ID Numbers O-
020168, 0-020180 and has a historical UST groundwater incident (32152) on
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record.

The requested area of investigation is the entire parcel. Borings/samples
were proposed from near/around the historical and active UST system(s).
The geophysical investigation was conducted across the entire parcel. The
NCDOT conventional plan sheet symbols are provided on Sheet 2 and the
site layout including proposed features are illustrated on Sheet 3.

The NCDOT has requested an investigation to determine if contamination is
present at the site. The purpose of this investigation was to:

o Perform a PSA at the current Worsley Property.

e Locate all USTs and determine approximate size and contents (if
any).

o Determine if contaminated soils are present.

e If contamination is evident, estimate the quantity of impacted soils
and indicate the approximate area of soil contamination on a site
map.

« Provide a MicroStation® file with the location of UST(s) (if any) and
soil contamination.

e Prepare a report including field activities, findings, and
recommendations for this site and submit in triplicate.

3.0 METHODS

Proposed boring/sample locations were discussed and agreed upon before
boring advancement.

CATLIN coordinated geophysical activities with Pyramid Environmental and
Engineering (Pyramid). The geophysical investigation methods are detailed
in the Pyramid geophysical report provided in Appendix B.

CATLIN proposed utilizing QROS On-Site Rapid Measurement Techniques
and Tools (QED™ Analyzer) to evaluate potential for petroleum impacts to
soil in a cost effective manner. Soil samples collected from above the
approximate water table depth with total petroleum hydrocarbon (TPH)
concentrations greater than 10 milligrams per kilogram (mg/kg) diesel range
organics (DRO) or gasoline range organics (GRO) will be considered
contaminated for estimated contaminated vadose soil volume calculations.
Contaminated soil volume is estimated from the surface to the water table
and/or the midpoint distance between a clean sample location and dirty
sample location or the property line along with consideration given to
historical results gleaned from the NCDENR file review information.

Borings advanced during this investigation are identified with “DPT” (direct
push technology) and numbered sequentially “##”. Soil samples for analysis
per QROS QED™ Analyzer were identified by boring number and depth
[example: DPT-01 (3-4°)].
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The NCDENR Wilmington Regional Office was contacted, a UST
groundwater incident file review was requested, arranged, and conducted.

3.1 FIELD METHODS

All field work was conducted in general accordance with state and
federal guidelines and industry standards.

Underground utility locating was coordinated by CATLIN personnel.
The North Carolina One Call Center (NC-1-Call) was contacted for
underground utility location. The areas around the proposed boring
locations were checked and underground utilities were indicated by
NC-1-Call personnel.

CATLIN personnel gathered subsurface soil data by Direct Push
Technology boring advancement using an AMS PowerProbe ™ 9600D
(PowerProbe).  When using the PowerProbe, the borings are
advanced to depth by static force and a 90-pound hydraulic percussion
hammer. Two and one-quarter inch diameter by four-foot length steel
is used as casing. Soil samples are continuously collected in one and
one-half inch clear liners. Liners are removed from the casing and
then cut in half longitudinally to allow for visual/manual classification
utilizing the Unified Soil Classification System (USCS). Boring
information was recorded on field logs and transferred to Boring Logs
(see Appendix C). Soil samples were collected and packed in
appropriate glassware for analysis.

New disposable nitrile gloves were worn during sampling activities.
Soils selected for QROS QED™ analysis were placed into new
glassware provided by QROS. All samples were placed on ice in an
insulated cooler for transportation to the laboratory. Sample integrity
was maintained by following proper Chain of Custody procedures. A
copy of the Chain of Custody is provided following the analytical report
in Appendix D.

Boreholes were abandoned to the surface in grassy areas and just
below existing asphalt in asphalt areas using three-eighth inch
bentonite chips. Bentonite and water were poured into the borehole
simultaneously to facilitate hydration. Boreholes in asphalt were
finished with asphalt patch to the surface.

3.2 ANALYTICAL TESTING
The QROS QED™ Analyzer methods have been approved by the

NCDENR for petroleum contamination determination. Complete
QROS QED™ procedures are on file with the NCDENR and are
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available upon request. The QROS QED™ analysis was conducted by
QROS personnel at their laboratory in Wilmington, North Carolina.

QROS QED™ analysis provides total Benzene, Toluene,
Ethylbenzene, and Toluene (BTEX), DRO, GRO, TPH, total aromatics
(C10-C35) and (total) 16 Environmental Protection Agency (EPA) Poly
Aromatic Hydrocarbons (PAHSs) concentrations. Soil sample DRO and
GRO results greater than 10 mg/kg are considered contaminated for
this investigation.

4.0 FIELD ACTIVITIES
4.1 CURRENT SITE CONDITIONS AND FIELD OBSERVATIONS

As previously mentioned, The Worsley facility at this location operates
as a convenience store and gas station. A total of three known USTs
were observed on the property. Photographs taken during the
geophysical investigation are included in the geophysical report
provided in Appendix B.

The site vicinity is illustrated on Sheet 1 and Sheet 3 illustrates the
current site map with soil boring and sample locations.

4.2  SOIL SAMPLING

A total of 11 borings were installed as part of the investigation. One
(1) soil sample interval was collected from each boring and submitted
for analysis. Boring/sample locations are illustrated on Sheet 3.
Boring logs are included in Appendix C.

Most borings were advanced to 8 feet below land surface (BLS) and
terminated in dry to moist sandy soils. Borings DPT-03, 04, 05 and 06
were terminated at 4 feet BLS in dry to moist sandy soil.  Soils were
collected continuously to boring termination. After retrieving the drive,
soil was visually/manually classified for USCS classification. Soill
samples collected from each boring for analysis were packed in the
appropriate glassware, labeled, and placed in a cooler on ice. Borings
were located at/near former and current UST system locations. A total
of 11 soil samples were submitted to QROS for QED™ analysis.
Chain of Custody documentation is included in Appendix D.

4.3 SURVEYING

Boring/sample locations were recorded utilizing a Trimble® global
positioning survey instrument and data collector. The boring DPT-11
location was not recorded with the survey grade GPS due to the
dispenser canopy covering the sample location. Boring coordinates
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are shown on the Boring Logs provided in Appendix C. Boring
locations are indicated on plan sheets provided by NCDOT and are
included as Sheet 3.

5.0 RESULTS

NCDENR UST Groundwater Incident File Review

Portions of the information obtained at the NCDENR Wilmington Regional
Office including the June 2004 Tank Closure Report, May 2008
Comprehensive Site Assessment, May 2009 Corrective Action Plan, and
Monitoring Reports are include in Appendix A.

According to the Tank Closure Report, a 1,000 gallon diesel UST was
abandoned in place on April 25, 2004. The approximate tank location is
illustrated on figures included in historical file review information and in the
Pyramid geophysical report. Total Petroleum Hydrocarbon (TPH) soll
contamination was detected in soil samples collected around the abandoned
tank.

The historical documents indicate a Facility ID: 0-020168 and UST Incident
Number: 32152. Risk assessment conducted during the Comprehensive Site
Assessment resulted in a High Risk Ranking based on soil and groundwater
contamination and water supply wells within 1,000 feet of the site.

A Corrective Action Plan was implemented that included soil vapor extraction,
air sparging and periodic groundwater monitoring. The January 8, 2013
Active Remediation Monitoring Report indicates the remediation system had
not been operational since November 2011. Groundwater sample results
from December 2011 and June 2012 did not reveal target petroleum
compounds above the 2L Groundwater Quality Standards (2L GWQS) and no
further action was requested. NCDENR subsequently required additional
sampling.

As documented in the January 2013 report, soil samples revealed
contamination concentrations above the Soil-to-Groundwater and Residential
Maximum Soil Contaminant Concentrations (MSCCs) and groundwater
sample results were above the 2L GWQS. The approximate groundwater
contamination plumes from the January 2013 report are illustrated on Sheet
3. Depth to water has been reported to range from approximately seven (7)
to 15 feet BLS.

No other documents were on file since the January 2013 report. According to
the NCDENR UST Incident database, the treatment system was to be
restarted. (The treatment system was not operational during CATLIN’s site
activities.)
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Geophysical Investigation

The complete geophysical investigation report is included in Appendix B. As
indicated in the Pyramid report, the investigation revealed and confirmed
three known USTs and one probable UST. Two of the USTs are
approximately nine (9) feet wide and 17 feet long and the third UST is
approximately eight (8) feet wide and 22 feet long. The probable UST is likely
the diesel tank identified in file review information as abandoned in place.
The dimensions of this probable tank are approximately eight (8) feet wide by
13 feet long. All of the USTs were approximately (4) feet below the ground
surface. The remaining Ground Penetrating Radar (GPR) scans verified the
presence of utilities and conduits crossing the site, and possible debris but no
evidence of additional USTs was observed.

Soil

Soil sample results from the recent assessment activities utilizing QROS
QED™ analysis are provided on Table 1. Soil boring and sample locations
are illustrated on Sheet 3. The QROS QED™ fingerprint graphs and chain of
custody are provided in Appendix D.

Soils encountered across the site were predominately sands with varying
colors. Dry soils were encountered across the site and to a maximum depth
of 8 feet at DPT-01, 02, 07, 08, 09, 10 and 11. DPT-03, 04, 05, and 06 were
pushed to a maximum depth of 4 feet.

DRO or GRO soil concentrations were not reported above 10 mg/kg in 8 of
the 11 soil samples submitted for analysis. The highest DRO and/or GRO
concentration revealed was 44.2 mg/kg in soil sample DPT-11 (3’). Soil
sample DPT-06 (2.5’) indicated DRO and/or GRO concentrations at 18.9
mg/kg and DPT-09 (3’) results were 10.4 mg/kg.

The estimated area of petroleum impacted soils (1,657 feet?) is illustrated on
Sheet 3. This estimated area is based on the recent CATLIN soil sample
results and historical soil data collected by others and on file at NCDENR.
Potentially contaminated soil that may extend beyond the existing property
line and under Market Street is not considered in the estimated area. The
estimated volume of contaminated soil is 368 yards®. This contaminated soil
volume assumes soil contamination exists in the entire contaminated area
from approximately one (1) foot deep to and the estimated season high water
table at seven (7) feet BLS.
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6.0 SUMMARY AND CONCLUSIONS

The site is currently a Scotchman convenience store with retail gasoline
sales. The geophysical investigation confirmed the presence of USTs
identified during the NCDENR Groundwater Incident file review. No other
USTs were revealed. Eleven borings were advanced for soil sample
collection around/near the historical and active UST system(s).
Contaminated soils were revealed in soil samples collected from three (3) of
the 11 borings. Historical assessments conducted by others and on file at
NCDENR indicate impacted soil and groundwater from a previous UST
system. Active soil and groundwater remediation has occurred at the site.
There are a number of existing groundwater monitoring wells and treatment
system components across the site. According to the NCDENR UST Incident
database, the treatment system was to be turned back on as of 2013 but the
system was not operation during CATLIN's field activities.

Groundwater was not encountered during boring advancement and soil
sample collection to eight (8) feet BLS. However, historical groundwater
measurements by others reported depth to groundwater as shallow as seven
(7) feet BLS. Approximately 368 yards® of petroleum impacted soil are
suspected at the site.

7.0 SIGNATURES
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TABLES
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TABLE 1
SUMMARY OF SOIL RESULTS

QED
sewevmeysress ]

Client: CATLIN Engineers and Scientists Samples taken Thursday, June 18, 2015
Site: Parcel 214, Worsley, LLC Property Samples extracted Thursday, June 18, 2015
7158 Market St. Wilmington, NC Samples analysed Friday, June 19, 2015

Facility ID: 0-020180
Groundwater Incident: 32152
Contact: Ben Ashba Operator KING

Project: WBS Element: 40191.1.2 TIP: U-4751

T Total Ratios
Matrix Sample ID D:J:gdon (CEES-I-EC):(Q) (05G-Rglo) (Clg?cc):%) (C5T?235) Aromatics 13:_7: BaP - HC Fingerprint Match
(B % light| % mid | . #
heavy
S DPT-01 (6") 0945 22.2 <l1 <0.56 <0.22 <0.56 <0.11| <0.02| <0.011 0 0| 100]Background Organics
S DPT-02 (5" 1005 22.2 <1.1 <0.56 <0.22 <0.56 <0.11] <0.02| <0.011 0 0] 100|]Vv.Deg.PHC (FCM) (P)
S DPT-03 (3') 1015 26.5 <1.3 <0.66 1.9 1.9 1.7 0.19 0.007 0 81 19|V.Deg.PHC (FCM) 78.1%
S DPT-04 (2.5 1025 24.5 3.9 3.9 0.65 4.55 0.62 0.07 0.005) 86.4| 8.7 4.9])Deg.Gas (FCM)
S DPT-05 (2.5") 1030 26.3 <1.3 <0.66 0.43 0.43 041 0.05| <0.013 0] 60.3] 39.7]v.Deg.PHC (FCM)
S DPT-06 (2.5 1045 24.3 <1.2 <0.61 18.9 18.9 18 2.1 0.27 0| 74.6] 25.4]Pyrogenic HC (FCM) 60.5%
S DPT-07 (3") 1120 24.1 <1.2 <0.6 3.8 3.8 3.6 0.39 0.018 0| 82.7| 17.3]V.Deg.PHC (FCM) 89.3%
S DPT-08 (5" 1130 24.3 <0.61 <0.61 0.5 0.5 0.47 0.04] <0.012 0 0| 100}Background Organics (FCM)
S DPT-09 (3") 1150 23.6 <1.2 <0.59 104 104 10.2 1.2 0.12 0| 81.1| 18.9]Pyrogenic HC (FCM) 73.9%
S DPT-10 (5") 1245 23.6 <1.2 <0.59 4.3 4.3 4.2 0.47 0.024 0 79.8] 20.2]V.Deg.PHC (FCM) 69.6%
S DPT-11 (3) 1300 234 <1.2 <0.59 44.2 44.2 42.1 4.8 0.34 0l 79.6] 20.4]V.Deg.PHC (FCM) 63.6%
OK OK 103.6 %

Results in bold are greater than the 10 milligrams per kilogram (mg/kg) GRO and/or DRO State Action Level.

Results generated by a QED HC-1 analyser.  Concentration values in mg/kg for soil samples. Soil values are not corrected for moisture or stone content
Fingerprints provide a tentative hydrocarbon identification. The abbreviations are:FCM = Results calculated using Fundamental Calibration Mode : % =confidence for sample fingerprint match to library
(SBS) or (LBS) = Site Specific or Library Background Subtraction applied to result : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate present
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BOUNDARIES AND PROPERTY:

State Line

County Line

Township Line

City Line

Reservation Line

Property Line

Existing Iron Pin

Property Corner

Property Monument

Parcel/Sequence Number

Existing Fence Line

Proposed Woven Wire Fence

Proposed Chain Link Fence

Proposed Barbed Wire Fence
Existing Wetland Boundary

Proposed Wetland Boundary

Existing Endangered Animal Boundary

Existing Endangered Plant Boundary

Existing Historic Property Boundary
Known Contamination Area: Soil
Potential Contamination Area: Soil
Known Contamination Area: Water
Potential Contamination Area: Water
Contaminated Site: Known or Potential XA’X m
BUILDINGS AND OITHER CULTURE:

Gas Pump Vent or UG Tank Cap

Sign
Well
Small Mine

Foundation

Area Outline

Cemetery

Building
School
Church

— WP —s— -
—_— S —w— -

Dam

HYDROLOGY:

Stream or Body of Water

Hydro, Pool or Reservoir

Jurisdictional Stream
Buffer Zone 1

Buffer Zone 2

Flow Arrow

Disappearing Stream
Spring
Wetland
Proposed Lateral, Tail, Head Ditch

False Sump

STATE OF NORTH CAROLINA,DIVISION OF HIGHWAYS

CONVENTIONAL PLAN SHEET SYMBOLS

Note: Not to Scale

RAILROADS:
Standard Gauge
RR Signal Milepost
Switch
RR Abandoned
RR Dismantled
RIGHT OF WAY:
Baseline Control Point

Existing Right of Way Marker

Existing Right of Way Line

Proposed Right of Way Line

Proposed Right of Way Line with
Iron Pin and Cap Marker

Proposed Right of Way Line with
Concrete or Granite RW Marker

Proposed Control of Access Line with
Concrete CA Marker

Existing Control of Access

Proposed Control of Access

Existing Easement Line

Proposed Temporary Construction Easement -
Proposed Temporary Drainage Easement
Proposed Permanent Drainage Easement -
Proposed Permanent Drainage / Utility Easement

Proposed Permanent Utility Easement

Proposed Temporary Utility Easement
Proposed Aerial Utility Easement

Proposed Permanent Easement with
Iron Pin and Cap Marker

ROADS AND RELATED FEATURES:

Existing Edge of Pavement

Existing Curb
Proposed Slope Stakes Cut
Proposed Slope Stakes Fill

Proposed Curb Ramp

Existing Metal Guardrail

Proposed Guardrail

Existing Cable Guiderail

Proposed Cable Guiderail

Equality Symbol

Pavement Removal
VEGETATION:
Single Tree

Single Shrub
Hedge
Woods Line

*S.UE. = Subsurface Utility Engineering

& &6 6

Orchard
Vineyard
EXISTING STRUCTURES:

MAIJOR:

Bridge, Tunnel or Box Culvert

Bridge Wing Wall, Head Wall and End Wall =

MINOR:
Head and End Wall

Yo (

Pipe Culvert

Footbridge

Drainage Box: Catch Basin, DI or JB
Paved Ditch Gutter

Storm Sewer Manhole

Storm Sewer

UTILITIES:
POWER:

Existing Power Pole

Proposed Power Pole

Existing Joint Use Pole

Proposed Joint Use Pole

Power Manhole

Power Line Tower

Power Transformer
UG Power Cable Hand Hole
H-Frame Pole
UG Power Line LOS B (S.U.E.*)
UG Power Line LOS C (S.U.E.¥)
UG Power Line LOS D (S.U.E.*¥)

TELEPHONE:

Existing Telephone Pole

Proposed Telephone Pole

Telephone Manhole

Telephone Pedestal

Telephone Cell Tower
UG Telephone Cable Hand Hole

UG Telephone Cable LOS B (S.U.E.*)
UG Telephone Cable LOS C (S.U.E.*)

Telephone Cable LOS D (S.U.E.*)
Telephone Conduit LOS B (S.U.E.*)
Telephone Conduit LOS C (S.U.E.*)
Telephone Conduit LOS D (S.U.E.*) 1
Fiber Optics Cable LOS B (S.U.E.*)
Fiber Optics Cable LOS C (S.U.E.*)

—— = == ———

— G — —

Fiber Optics Cable LOS D (S.U.E.*) e

WATER:

A2 -5y | 2 |

Water Manhole

Water Meter

Water Valve

Water Hydrant
UG Water Line LOS B (S.U.E¥)
UG Water Line LOS C (S.U.E¥)

UG Water Line LOS D (S.U.E¥)

Above Ground Water Line

Tv.

TV Pedestal

TV Tower
UG TV Cable Hand Hole

UG TV Cable LOS B (S.U.E.*)
UG TV Cable LOS C (S.U.E¥)

— Y — — —

UG TV Cable LOS D (S.U.E.¥)
UG Fiber Optic Cable LOS B (S.U.E.
UG Fiber Optic Cable LOS C (S.U.E

*) - ==Y FQ— — -

¥ —_—— = —

UG Fiber Optic Cable LOS D (S.U.E.*) "

GAS:

Gas Valve

Gas Meter
UG Gas Line LOS B (S.U.E.*)
UG Gas Line LOS C (S.U.E.¥)

UG Gas Line LOS D (S.U.E.¥)

Above Ground Gas Line

SANITARY SEWER:

Sanitary Sewer Manhole

Sanitary Sewer Cleanout

C

UG Sanitary Sewer Line

Above Ground Sanitary Sewer

A/G Sonltory Sewer

SS Forced Main Line LOS B (S.U.E.¥)
SS Forced Main Line LOS C (S.U.E.*

SS Forced Main Line LOS D (S.U.E.*)

MISCELLANEOUS:
Utility Pole

) —_—— g = —

Utility Pole with Base

Utility Located Object

Utility Traffic Signal Box

Utility Unknown UG Line LOS B (S.U.E.*)

UG Tank; Water, Gas, Oil

Underground Storage Tank, Approx. Loc. ——

AG Tank; Water, Gas, Oil

Geoenvironmental Boring

UG Test Hole LOS A (S.U.E.*)

Abandoned According to Utility Records

End of Information




PROJECT REFERENCE NO. | SHEET NO.
R\ 40191.1.2 (U-4751) 3
2 SITE_PLAN
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N
7158 Market St.
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(44.2) N
0 f OF
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QROS g

. APPROXIMATE GROUNDWATER
Hydrocarbon Analysis Results CONTAMINATION PLUMES
Matrix Sample ID Dilution | BTEX | GRO (2?:_ TPH Total | 46 pp (REPORTED BY OTHERS)

Aromatics HC Fingerprint Match
c3s) (€563 cr0cas) | PAMS %ol % | % e
heavy
0945 222 <11 <0.56 <0.22 <0.11| <0.02| <0.011 0| 100]Background Organics
1005 222 <11 <0.56 <0.22 <0.11| <0.02| <0.011 0| 100]V.Deg.PHC (FCM) (P)

1015 26.5 <1.3 <0.66 19 . 1.7 0.19 0.007 81 19]V.Deg.PHC (FCM) 78.1%

") 1025 24.5 3.9 3.9 0.65 X 0.62 0.07 0.005] 8.7| 4.9|Deg.Gas (FCM)

") 1030 26.3 <1.3 <0.66 0.43 . 0.41 0.05| <0.013] 60.3| 39.7|V.Deg.PHC (FCW)

") 1045 24.3 <1.2 <0.61 18.9 . 18 21 0.27 74.6| 25.4]Pyrogenic HC (FCM) 60.5%
1120 241 <1.2 <0.6 3.8 X 3.6 0.39 0.018] 82.7| 17.3|V.Deg.PHC (FCM) 89.3%
1130 24.3| <0.61 <0.61 0.5 . 0.47 0.04 <0.012 0| 100]Background Organics (FCM)
DPT-09 1150 23.6 <1.2 <0.59 10.4 . 10.2 1.2 0.12 81.1| 18.9]Pyrogenic HC (FCM) 73.9%
DPT-10 1245 23.6 <1.2 <0.59 43 X 42 0.47 0.024] 79.8| 20.2|V.Deg.PHC (FCM) 69.6%

s DPT-11 (3') 1300 23.4 <1.2 <0.59 44.2 . 421 4.8 0.34 79.6| 20.4|V.Deg.PHC (FCM) 63.6%
Results in bold are greater than the 10 miligrams per kilogram (mg/kg) GRO and/or DRO State Action Level. Results generated by a QED HC-1 analyser.
Concentration values in mg/kg for soil samples. Soil values are not corrected for moisture or stone content. Fingerprints provide a tentative hydrocarbon identification.
The abbreviations are:FCM = Results calculated using Fundamental Calibration Mode : % =confidence for sample fingerprint match to library
A (SBS) or (LBS) = Site Specific or Library Background Subtraction applied to result : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate present
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The closure report should contain, at a minimum, the following information. Any other

information that is pertinent fo the site should be included.

A. Ownership of UST(s)
1. Name of UST owner:

Worsley Companies, Inc.
2. Owner address and telephone number:
P. O. Box 3227

Wilmington, North Carolina 28406
(910) 395-5300

B. Facility Information
1. Facility name:

Scotchman #35

2. Facility ID #:

0-020168

3. Facility address, telephone number and county:

7158 Market Street

Wilmington, North Carolina 28405
(910) 686-4789

New Hanover County

A adl "
Lot 17 4T .



C. Contacts

1. Name, address, telephone number and job title of primary contact
person:

Mr. Mitch Rose

Environmental Manager

Worsley Companies, Inc.

P. O. Box 3227

Wilmington, North Carolina 28406
(910) 395-5300

2. Name, address and telephone number of closure contractor:

Donald S. Bright 11

SEI Environmental, Inc.

130 Penmarc Drive

Suite 108

Raleigh, North Carolina 27603
(919) 832-2535

3. Name, address and telephone number of primary consultant:

SEI Engineering and Geological Services, P.C.
5100 N. I-85 Service Road, Suite 7A
Charlotte, North Carolina 28206

(704) 596-8624

4. Name, address, telephone aumber, and State certification number of
laboratory:

Environmental Science Corporation
12065 Lebanon Road

Mt. Juliet, Tennessee 37122

(800) 767-5859

Certification Number: 375
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D. UST Information

Tank | Installation Size in Tank Dimensions Last Previous
no. dates Gallons Contents | Contents (if any)
1 1961 1,000 4’ x 10.5° Diesel None known

E. Site Characteristics

1. Describe any past releases at this site:

No past releases at the site.

Is the facility active or inactive at this time? If the facility is inactive note
the last time the USTs were in operation:

The facility is active although the diesel UST was inactive. The site is
currently a convenience store which has three active UST’s. Premium,
mid-grade, and regular gasoline are sold at the site. '

Describe surrounding property use (for example, residential, commercial,
farming, etc.)

The site is located at the southeastern comer of the intersection of Market
Street and Middle Sound Loop Road, inside Wilmington city limits, in an
area of mixed residential and commercial use.

. Describe site geology/hydrogeology:

The site is located in the Comfort and New Hanover Members of the
Castle Hayne Formation of the Coastal Plain Physiographic Province.
According to the Geologic Map of North Carolina (Brown, et al., 1985), the
New Hanover Member is characterized by micritic and thin phosphate-
pebble conglomerates. It is restricted to the basal part of the Castle Hayne
Formation in southeastern counties of the state. The Comfort Member is
characterized by bryozoen-echinoid skeletal limestone which is locally
dolomitized and solution cavities are common

5. Describe the results of the receptor survey (water wells, basements, etc.

within 1,500 feet of the facility).

City of Wilmington Water Service reports that water is supplied to the area
and residents are required to connect. A detailed receptor survey will be
performed during the Limited Site Assessment if deemed necessary by
NCDENR. Magjor water tributaries were not noted within 1,500 feet of the
subject property. Subsurface structures with potential to contain explosive
vapors were not located near the facility,

04-DSB-504745, Scotciuman #35, Tank Closure Report, June 2004 3



A. Describe preparations for closure including the steps taken to notify authorities,
permits obtained and the steps taken to clean and purge the tanks.

Prior to the abandonment of the USTSs, Notifications for Permanent Closure
(GW/UST-3) were filed with the North Carolina Department of Environment and
Natural Resources (NCDENR), Division of Waste Management (DWM),
Wilmington Regional Office by SEI (Appendix A). Verbal 24 hour notification
was also provided to the DWM by SEI Environmental, Inc. (SEI). The local Fire
Marshall was also notified and all proper fire permits were obtained. The USTs
were emptied and purged with dry ice prior to abandonment procedures.

The USTs were purged of residual fumes and oxygen with dry ice. Once an
oxygen level lower than 5% was obtained in a tank, the dry ice and any water
remaining in the USTs were pumped out. The diesel UST was then filled with a
concrete slurry to complete the abandonment. The diesel UST was abandoned in
place on April 25, 2004.

B. Note the amount of residual material pumped from the tank(s):

Southeast Response & Remediation, Inc. removed a total of 136 gallons of
residual diesel/water mixture prior to abandonment and removal.

C. Describe the storage, sampling and disposal of the residual material:

The residual diesel/water mixture was transported by Southeast Response &
Remediation, Inc. to a recycling facility located in Wilmington, North Carolina. A
material manifest is included in Appendix E.

D. Excavation
Note: Refer to the "Groundwater Section Guidelines for the Investigation and |
Remediation of Soils and Groundwater" on limiting excavations. The Trust Fund
will not pay for excessive excavation unless it is justified and verified by laboratory
results.

1. Describe excavation procedures noting the condition of the soils the
dimensions of the excavation in relation to the tanks, piping and/or pumps:

The diesel UST was abandoned in place, therefore, no soil were excavated.
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2. Note the depth of tank burial(s) (from land surface to top of tank):

The diesel UST was buried approximately two feet below land surface

{bls).
3. Quantity of soil removed:

The diesel UST was abandoned in place, therefore, no soils were
excavated or removed.

4. Describe soil type(s):

Soil encountered while performing the soil borings was primarily tan to
brown fine sand.

5. Type and source of backfill used:

The USTs were abandoned in place, therefore, no backfill was needed.

E. Contaminated Soil
Note: Suspected contaminated soil should be segregated from soil that appears to
be uncontaminated and should be treated as contaminated until proven otherwise,
1t should not be used as backfill.
1. Describe how it was determined to what extent to excavate the soil:

No so1l was excavated during the UST closure activities.

2. Describe method of temporary storage, sampling and treatment/disposal
of soil:

No soil was excavated or removed during the UST closure activities.
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A. Provide information on ficld screening and observations, include methods used
to calibrate field screening instrument(s):

Soil samples were collected and divided into two representative portions. The
first portion of each sample was placed in a polyethylene bag for a minimum
of five minutes to allow any petroleum hydrocarbons to volatilize. An flame
lonization detection (FID) was used to screen the headspace of the bagged
sample for volatile hydrocarbons. FID readings and depths of soil samples
collected are presented in Table 1. The second portion of each sample was
used to submit {o the laboratory for analysis.

B. Describe soil sampling points and sampling procedures used, including:
Note: Refer to the "Groundwater Section Guidelines for the Investigation and
Remediation of Soils and Groundwater" for information about sampling
requirements.

On May 13, 2004, six soil samples (SB-1(6-7"), SB-2(6-7"), SB-3(6-7"), SB-
4(6-7"), SB-5(6-7’), SB-6(6-7") were collected surrounding the UST pit.
Additionally, soil samples SB-7(2-3), SB-8(1-2")) were collected along the
product line and the diesel dispenser respectively. The soil samples were
coliected utilizing direct push technology. On May 14, 2004, the samples
were sent out for laboratory analysis.

Groundwater was encountered approximately eight feet bls during soil
samples collection activities. Soil samples SB-1(6-7") through SB-6(6-7")
were collected from the walls surrounding the UST pit at depths ranging from
approximately six to seven feet bls. Soil sample SB-7(2-3) was collected
underneath the product line at a depth between two to three feet bls. Soil
sample SB-8(1-2") was collected underneath beneath the dispenser at a depth
between one to two feet bls. Figure 3 shows the locations of these soil
samples.

All soil samples were submitted for laboratory analysis by EPA method 8015
with both sample preparation 5030 (TPH as gasoline) and sample preparation
3550 (TPH as diesel).

C. Describe groundwater or surface water sampling procedures used, including:
Note: Refer to the "Groundwater Section Guidelines for the Investigation and
Remediation of Soils and Groundwater” for information about sampling
requirements.
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Groundwater was encountered approximately eight feet bls during soil

collection activities on May 13, 2004, No groundwater samples were
collected.

D. Quality control measures

Soil samples were immediately placed in laboratory supplied glass containers,
sealed with Teflon lined caps, and placed in an iced cooler. Samples were
maintained at 4°C and submitted under chain-of-custody procedures to
Environmental Science Corp. in Mt. Juliet, Tennessee, for laboratory analysis.
Six soil samples. surrounding the UST system and two samples along the
product line and dispenser were collected on May 13, 2004, and submitted for
laboratory analysis on May 14, 2004,

E. Investigation results

Analytical results indicate TPH as diesel was detected at concentrations above
the DWM Reportable Concentration in three (SB-1{6-7), SB-2(6-7), and SB-
8(1-2) of the eight soil samples collected at concentrations ranging from 210
milligrams per kilogram (mg/kg) to 2,500 mg/kg.

Analytical results indicate TPH as gasoline was detected at concentrations
above the Division of Waste Management (DWM) Reportable Concentration
in SB-1(6-7) and SB-2(6-7) of the eight soil samples collected at
concentrations of 380 mg/kg and 13 mg/kg respectively. Analytical results are
presented in Table I and shown in Figures 4. A copy of the laboratory
analytical report and chain-of-custody form is included in Appendix F.
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IV. Conelusions

E

Analytical results indicate TPH as diesel was detected at concentrations above
the NCDWM Reportable Concentration in three of eight soil samples
collected from around the UST system at Scotchman #35 in Wilmington,
North Carolina, during the UST closure activities. Analytical results indicate
TPH as gasoline was detected at concentrations above the NCDWM
Reportable Concentration in two of eight soil samples collected during the
UST closure activities. A 24-hour Release and UST Leak Reporting Form
#61 was faxed on May 24, 2004. A Limited Site Assessment will be required
to assess the groundwater quality at this site.

Professional Engineer Registration #: 029421
Licensed Geologist License #:
)
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5100 N. I-85 Service Road, Suite 7A
Charlotte, North Carolina 28206
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SB-1 6-7 850 380 2,500 Pit Sidewall
SB-2 6-7 200 13 210 Pit Sidewall
SB-3 6-7 0 <0.53 <42 Pit Sidewall
SB-4 6-7 0 <(1.54 <11 Pit Sidewall
SB-5 6-7 0 <0.52 7.9 Pit Sidewall
SB-6 6-7 5 <0.55 <44 Pit Sidewall
SB-7 2-3 2 <(.53 <10 Product Line
SB-8 1-2 18 <{.56 980 Dispense
NCDWM Reportable
Concentrations 10 N

ppm - parts per million

mg/kg - milligrams per kilogram

BDL — Below Detection Limit

NA —~ Not Analyzed
Bold denotes concentrations above the NCDWM Reportable Concentrations
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Site Name:
Site Address:

COMPREHENSIVE SITE ASSESSMENT REPORT
MAY 16,2008

Scotchman #35
7160 Market Street
Wilmington, New Hanover County, North Carolina

Facility I.D.: 0-020168
iST Incident
Number: 32152
Site Priority
Ranking and High —287A
Reason: Water supply wells with 1000 feet of site
Land Use
Category: Zoned B-2
UST Owner: Worsley Operating Corporation
Address: P.O. Box 3227
Wilmington, North Carolina 28406
Property
Owner: Entrepreneur, Inc.
Address: P.O. Box 3227
Wilmington, North Carolina 28406 e,
. | . S Galoy, =,
Consultant:  Environmental Services & Solutions, PLLC & OQ:aéer;;N".'\. ;.’*;1_--(7(”{/
Address: P.O. Box 12055 C D
Wilmington, North Carolina 28406 £ ﬁ&’ £t Y £
Telephone: (910) 343-1991 z /9 N; L;/"A\ 5’55::
P AN NN
Release Information -”’r’f’ 0&12}399“\' i‘\i\s
Date Discovered: March 24, 2004 "w,é‘i’{f( H \\P‘:\\‘\
Latitude: 34.271944 North o
Longitude: 77.818889 West
Estimated Quantity
of Release: Unknown
Cause of Release: Unknown
UST Information:
UST # PRODUCT CAPACITY INSTALLATION CLOSURE
(Gallons) DATE DATE
1 Gasoline 6,000 1961 N/A
2 Gasoline 6,000 1961 N/A
3 Gasoline 4,000 1961 N/A
4 Diesel 6,000 1961 4/25/04

I, Michael Haseltine a Professional Geologist for Environmental Services & Solutions, PLLC, do certify

that the information in this report is correct and accurate to the best of my knowledge.




EXECUTIVE SUMMARY

Environmental Services & Solutions, PLLC (ESS) was retained by Worsley Orerating Corporation to
prepare this Comprehensive Site Assessment Report (CSA) for the Scotchman #35 facility. This CSA
was requested by the North Carolina Department of Environment and Natural Resources in a Notice of
Regulatory Requirements (NORR) dated January 3, 2007,

Petroleum has been released through activities related to the facility’s underground storage tank systems.
The amount, exact source and duration of the petroleum release(s) is undetermined at this time. However,
free product has not been encountered.

Noteworthy site assessment activities have included the following; the installation and sampling of ten
Type II and one Type HI monitoring wells, the advancement of 22 soil borings and the collection of
samples from each, aquifer slug tests and evaluations from three monitoring wells, a receptor survey and
revised receptor survey, a subsurface utility survey and, a fate and transport evaluation. This work is
summarized in this report .as well as the Underground Storage Tank Closure Report and Limited Site
Assessment Report, both of which were prepared by SEI Engineering & Geological Services, P.C,

Petroleum impacted soil above Soil-to-Groundwater MSCCs appears to be limited to the dispenser area.
Dissolved BTEX compounds, VPH, and EPH concentrations, exceeding 2L Standards, are the
predominant petroleum-related constituents in groundwater at the subject facility. The highest
contaminant concentrations were identified in monitoring wells MW-1 and MW-3. The absence of
contaminants above 2L Standards in the Type III well (MW-2) and the close proximity and location of
MW-2 to MW-1 indicates the vertical extent is defined. The absence of contaminants above 2L
Standards in monitoring wells MW-6 through MW-11 indicate the horizontal extent is defined.

Dissolved petreleum impacted groundwater is defined within the surficial geology of the Coastal Plain
province. The surficial aquifer is underlain by the Castle Hayne aquifer. The lithology of the site is
defined by a silty fine to medium-grained sand. The hydraulic conductivity (3.14 x 10 cm/sec) as
determined through aquifer tests, is consistent with the site material. Two anomalies exist within the site
area. The first is an apparent dramatic change in both hydraulic gradient and potential groundwater flow
direction beneath the Market Street right-of-way. The second anomaly is the current drought that has
lowered groundwater elevations approximately 2 to 8 feet based upon comparison of the 2004 and 2007
site data. Both anomalies will affect contaminant fate and transport.

The site is not located within a state sanctioned Wellhead Protection Area. However, nine water supply
wells were identified within 1,500 feet of the subject facility. The closest well is approximately 175 feet
from the site. According to the City of Wilmington Engineer’s Office, connection to the municipal water
supply line is possible.

Significant pathways, such as underground utilities that intercept groundwater, have not been identified.
At least four storm water retention ponds are located to the northwest and occur within a 1500-foot radius
of the site. In addition, an unnamed tributary of the Howe Creek lies approximately 1,000 feet south of
the site. The site is located in the New Hanover County business planning zone B-2 .

Fate and transport modeling and natural attenuation evaluation results provide strong evidence that
biclogical degradation of the impacted groundwater at the site is a plausible remedial alternative.
Therefore, a corrective action should be considered that includes periodic groundwater monitoring, active
remediation of the source areas and impacted soil and active enhanced natural attenuation/bioremediation
of the impacted groundwater.
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COMPREHENSIVE SITE ASSESSMENT REPORT
FOR THE
SCOTCHMAN #35
7160 MARKET STREET
WILMINGTON, NORTH CAROLINA

Environmental Services and Solutions, PLLC (ESS) has prepared the following Comprehensive Site
Assessment Report for the site referenced above on behalf of cur client, Worsley Operating Corporation,
This report has been prepared pursuant to Title 15A of the North Carolina Administrative Code (NCAQ),
Chapter 2, Subchapter 2L and in accordance with the Guidelines for Assessment and Corrective Action,
provided by the North Carolina Department of Environment and Natural Resources (NCDENR), Division
of Waste Management (DWM), Underground Storage Tank (UST) Section, dated July 2001.

1.0 BACKGROUND INFORMATION

1.1 SITE HISTORY

The Scotchman #35 (herein referred to as the Site) is located at 7160 Market Street in Wilmington, New
Hanover County, North Carolina. The topographic vicinity map of the surrounding area is provided as
Figure 1 and Figure 2 is a site map depicting pertinent structures.

Presently, the site is an active retail motor fuel outiet and convenience store. There are presently three
active USTs located on the property. The property is owned by Entreprencur Inc., of Wilmington, North
Carolina. Available data on the facility’s UST systems are tabulated below.

UST # PRODUCT CAPACITY INSTALLATION CLOSURE
{Gallons) DATE DATE
| Gasoline 6,000 4/16/1961 N/A
2 Gasoline 6,000 4/16/1961 N/A
3 Gasoline 4,000 4/16/1961 N/A
4 Diesel 1,000 4/16/1961 4/25/2004

On and around May 24, 2004, impacted soil was documented through laboratory analysis during activities
related to the closure-in-place of the diesel UST system. The consultant at the time, SEI Engineering &
Geological Services, P.C. (SEI), completed and submitted the UST form 24-Hour Refease and UST Leak
Reporting Form to the NCDENR office.

Documentation of the closure-in-place was provided in a Underground Storage Tank Closure Report,
dated June 15, 2004 and submitted to the NCDENR Wilmington Regional Office (WiRQ) by SEI.

SEI submitted a Limited Site Assessment (LSA) Report, dated December 29, 2004, to NCDENR, WIRO.
In response to the findings presented in the LS4 Report, the NCDENR classified the site as High Risk -
H287A and issued a NORR (January 3, 2007) requiring WCI to conduct a Comprehensive Site
Assessment (CSA). The high-risk classification was assigned due to the presence of a water supply wells
located within 1000 feet of the confirmed release area. Additionally, the levels of groundwater
contamination for benzene exceeded the Title 15A of the North Carolina Administrative Code, Chapter 2,
Subchapter 2L, Section .0202 (21. Standards) Groundwater Quality Standards,

Free product has not been encountered on the site.
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A copy of the referenced Thvision correspondence requesting a CSA is provided in Appendix A. The
costs for completing CSA activities were approved in Task Authorization Numbers 32152-1, 32152-2,
and 32152-3, copies of which are also included in Appendix A,

1.2 SOURCE CHARACTERIZATION

Source characterization has been defined through the advancement of soil borings and installation of
groundwater wells and subsequent sampling activities as reported in the UST closure report and the LSA
report. The former and current UST locations are depicted in Figure 2.

UST closure activities conducted in 2004 included the advancement of eight soil borings and the
concurrent collection of eight soil samples, SB-1 through SB-8.

In 2004 SEI provided oversight of the installation of four shallow groundwater monitoring wells (MW-1,
MW-3, MW-4, MW-5} and one telescoping monitoring well (MW-2). Additionally, after well
installation, a groundwater sample was collected from each monitoring well. The groundwater samples
were submitted to a North Carolina certified laboratory for analyses. One soil sample (58S-1) was
collected for laboratory analysis.

As part of CSA activities in September 2007, Environmental Science and Solutions, PLLC (ESS)
supervised and/or advanced over fourteen soil borings (SB-1, SB-1B, 8B-2, SB-3, SB-3B, $B-4 through
SB-14, and SB-14B) and subsequently collected samples from 14 locations. In addition, ESS directed the
installation of six Type 1l monitoring wells (MW-6 through MW-11). A comprehensive groundwater
sampling event was conducted in September 2007 that included field measurements and laboratory
analysis of some natural attenuation parameters. A water sample was collected for laboratory analysis at
the Jones Seafood restaurant in November 2007,

Laboratory analyses of soil samples collected during UST closure activities identified the presence of
petroleum-related compounds in soil at SB-1, SB-2 and SB-8. Laboratory analyses of soil samples
collected from the borings $S-1, SB-1B, SB-2, SB-4, SB-5, SB-6, SB-9, and SB-13 identified the
presence of petroleum-related compounds in excess of Soil-to-Groundwater Maximum Soil
Contamination Concentrations (STGW-MSCCs).

Laboratory analyses of groundwater sampled from monitoring wells MW-1, MW-3, MW-4, and MW-5
identified dissolved petroleum-related compounds above their respective 2L Standards.

2.0 RECEPTOR AND CONTAMINANT PATHWAY INFORMATION
SEI conducted a receptor survey in 2004 during LSA activities. ESS conducted an updated field survey
and enhanced the detail of the survey during CSA activities.

2.1 WATER SUPPLY WELLS

In 2004, SEI conducted a survey to determine the location of water supplies located within a 1,500-foot
radius of the subject facility. ESS conducted a survey update in 2007. Information was gathered through
mail questionnaires, site reconnaissance and contacts with City of Wilmington and New Hanover County
personnel.

Information collected during the mail-survey process is detailed below. Based on the responses received,
the survey data have been summarized and are presented in Table 1. A water supply well location map is
presented in Figure 3 and is cross-referenced with Table 1.
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¢ A total of 9 water supply wells were identified within a 1,500-foot radius of the subject site, eight of
which occur within a 1000-foot radius.

® All properties can be connected to the City of Wilmington water supply or the New Hanover County
water supply.

e Five of the nine wells are reportedly used for potable bumoses.

® The subject facility is also connected to the municipal water system.

2.2 PUBLIC WATER SUPPLIES

Per conversations with the New Hanover County Engineers Office, public water in the vicinity of the site
is furnished by New Hanover County and the City of Wilmington. The county water is furnished to
residential developments to the west of Market Street. According to a telephone conversation with Mr.
Jim Bonser of the City of Wilmington Public Utility Office and information obtained from that office, the
City of Wilmington provides water north on Market Street to the approximate limits of the 1500-foot
radius and the majority of properties east of Market Street. Mr. Bonser also indicated that connection to
the municipal system is not mandatory but is currently available.

2.3 SURFACE WATER BODIES

At least four storm water retention ponds are located to the northwest and occur within a 1500-foot radius
of the site. In addition, an unnamed tributary of the Howe Creek lies approximately 1,000 feet south of
the site, Howe Creek is tidally influenced and drains into the Intercoastal Waterway.

2.4 WELLHEAD PROTECTION AREAS
At the time of this assessment, a designated wellhead protection area, as defined in 42 USC 300h-7(e),
was not found to exist within 1,500 feet of the source area.

2.5 DEEP AQUIFERS AND REGIONAL GEOLOGY/HYDROGEOLOGY

The subject facility is located within the Atlantic Coastal Plain province. Overall, the Atlantic Coastal
Plain slopes eastward at an average rate of less than three feet per mile. The coastal plain is basically flat
in interstream areas, but is broken by low escarpments adjacent to stream valleys. New Hanover County
is a relatively flat sandy plain with a relief ranging from mean sea level (MSL) to approximately 50 feet
above MSL. The subject facility lies approximately 25 feet above mean sea level.

The Atlantic Coastal Plain province consists of two natural subdivisions, the Outer Coastal Plain
(Tidewater Region) and the Inner Coastal Plain. The Tidewater Region is defined by land surface being
less than 40 to 50 feet above mean sea level and its proximity to the coastline. The surficial aquifer
within the Tidewater Region is composed of fine sand, silt, clay, shell, peat beds, and scattered deposits of
coarser-grained material. West of the Tidewater Region, within the Inner Coastal Plain, the
unconsolidated sediments of the surficial aquifer become coarser-grained and more poorly sorted. The
subject facility lies within the Inner Coastal Plain.

Names of the North Carolina aquifers, located within the coastal plain, are generally taken from the
predominant geologic formation with which an aquifer is associated. The lithology of each formation is
significant with respect to the manner in which it will influence aquifer properties such as groundwater
chemistry, hydraulic conductivity, groundwater velocity, and vertical movement.

The formations capable of yielding good water quality (potable water) are those not older than late
Cretaceous. The deep, older formations generally contain water too salty for potable use. The potable
water aquifers, lying within the late Cretaceous and younger sediments, are generally comprised of

Lws)
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imperfectly connected sand beds, limestone, to unconsolidated sediments of the surficial sands.
Confining units also may be present, which separate the major aquifers. These confining units consist of
clay beds or groups of clay beds and silt with varying amounts of sand. The lithology of a confining unit
tends to retard the vertical exchange (movement) of groundwater between upper and lower aquifer
systems.

As part of the Atlantic Coastal Plain province, New Hanover County has four predominant aquifer
systems in the vicinity of the site. In descending order these include:

Surficial aquifer comprised of Pleistocene and Pliocene age sediments;
Castle Hayne aquifer with sediments generally of Eocene age;

Pedee aquifer which is comprised of Late Cretaceous age sediments; and,
Black Creek aquifer.

Specific aquifer information was obtained from the publication, Hydrogeologic Framework of the North
Carolina Atlantic Coastal Plain (1).8. Geological Survey Professional Paper 1404-1. M.D. Winner, Jr.
and R.W. Coble, 1996). The geological profiles were obtained from Borings #91 and #111 along cross-
section L-L.’* of the publication. The site occurs between the borings.

The surficial aquifer and Castle Hayne aquifer are separated by the Castle Hayne confining unit and the
Castle Hayne aquifer and Pedee aquifer are separated by the Pedee confining unit.

Generally, the surficial aquifer is of major importance due to its extended coverage throughout the
Coastal Plain. Precipitation infiltrating this aquifer is responsible for the bulk of water recharging the
Coastal Plain aquifer system. The surficial aquifer transmits water laterally to streams and serves as a
source bed holding the water that moves down gradient to the deeper aquifers. The surficial aquifer
occurs within approximately 5 to 20 feet below ground surface (bgs) in most areas of the county and
yields sufficient water for domestic use.

Surficial aquifer sediments in the Tidewater Region were deposited under shallow marine or estuarine
conditions. These consist of fine sand, silt, clay, shell, and peat beds, plus scattered deposits of coarser-
grained material in the form of relic beach ridges and floodplain alluvium. The average thickness of the
surficial aquifer in the Tidewater Region is approximately 38 feet. The aquifer is composed of 79 percent
permeable material and has an estimated hydraulic conductivity of 35 feet per day.

The underlying Castle Hayne confining unit is composed of beds of clay, sandy clay, and clay with sandy
streaks. Throughout much of the area, the Castle Hayne confining unit is thin, with an average thickness
of about 14 feet, and contains enough sand to allow significant vertical movement between the surficial
aquifer and the underlying Castle Hayne aquifer. The Castle Hayne confining unit contact was not
defined in the borings.

The Castle Hayne aquifer is predominantly composed of Jimestone (including shell, dolomitic, and sandy
limestone ranging from loosely consolidated to hard/crystallized) and sand with minor amounts of clay
and was deposited under marine conditions. Sand bed intervals have varying carbonate content and range
from fine to coarse grains, but are typically composed of fine to medium sand. Clay occurs as marl beds
less than 10 feet thick or as a matrix in both sand and limestone beds. Typically, the upper portion of the
Castle Hayne aquifer consists of limestone, while the lower portion is mainly sand.
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The Castle Hayne aquifer is the most productive in North Carolina. Along its western margin, it occurs
near land surface in New Hanover County and is exposed in many streams in the area. The aquifer is
greater than 52 feet thick and contains approximately 64 percent permeable material. The estimated
hydraulic conductivity is 65 feet per day.

The Peedee confining unit is overlain by the Castle Hayne aquifer in the area. The Peedee confining unit
is approximately 28 feet in thickness and contains sediments with less than 15 percent permeability. The
Peedee confining unit is composed of clay, silty clay and sandy clay and represents the Cenozoic-
Mesozoic geological boundary.

The Peedee aquifer primarily occurs within the Peedee Formation. The Peedee Formation consists of fine
to medium-grained sand interbedded with gray to black marine clay and silt. Glauconitic sand beds and
thin beds of consolidated calcareous sandstone and impure limestone are interlayered in the sands in
places. The Peedee aquifer is approximately 300 feet thick in the vicinity of the site and has an estimated
hydraulic conductivity of 34 feet per day.

The Black Creek confining unit is overlain by the Peedee aquifer. The Black Creek confining unit is
approximately 42 feet thick in the Wilmington area and contains sediments having less than 12 percent
permeability. The Black Creek aquifer, overlain by the Black Creek confining unit, has a thickness of
approximately 334 feet, and the estimated hydraulic conductivity is 25 feet per day.

In general, potable water is not captured from the aquifers located at depths beyond the Black Creek
aquifer. These include the Upper Cape Fear and Lower Cape Fear Aquifers.

2.6 SUBSURFACE STRUCTURES
Information gathered by ESS personnel identified the presence several underground utilities in the
vicinity of the site. These include water supply lines, sanitary sewer lines, and storm water linges.

The City of Wilmington has an 8-inch PVC water supply line, which services the vicinity of the site and
is present on the east side of the Market Street right-of-way extending north through the 1500-foot radius.
A branch of that line extends from Market Street to the southern side of the right-of-way of Middle Sound
Loop Road. The depth of this line is reportedly at least 2 feet bgs.

Two eight-inch diameter sanitary sewer lines are present in the vicinity of the site with one with one line
on each side of Market Street. Both lines are reportedly present in the North Carolina Department of
Transportation right-of-way for Market Street but both reportedly terminate south of the site. The
sanitary sewer lines are reportedly constructed to a depth ranging from approximately seven to 10 feet
bgs.

A reinforced conerete storm water pipe is located approximately 500 hundred feet south of the site and
provides storm water control southward. The pipe ranges in diameter from 15 to 24-inches and is
constructed with an invert depth of approximately 6 feet below ground surface.

2.7 LAND USE

The Market Street business corridor is primarily zoned by New Hanover County as B-2. The B-2
Highway Business District is a heavy commercial zoning. Its purpose is to provide for the proper
grouping and development of business uses which best accommodate the needs of the motoring public
with a regional orientation. Residential developments to the west of Market Street business corridor are
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zoned residential R-10 and R-15 and to the cast are zoned residential R-15 and R-20. The zoning
boundaries are provided in Figure 3.

2.8 ADJACENT PROPERTY OWNERS AND OCCUPANTS

The names and addresses of owners having properties located adjacent or contiguous to the subject
facility are presented in Table 2. The property locations can be cross-referenced with Table 1 and Table
2 and the map presented in Figure 3.

3.0 COMPREHENSIVE SITE ASSESSMENT METHODOLOGY

The Comprehensive Site Assessment (CSA) activities, performed to collect data for this report, included
researching site-specific, local and regional data, UST closure activities, monitoring wells installation,
soil and groundwater sampling, and aquifer evaluations, The following sections discuss specific
methodologies used in performance of the CSA activities.

3.1 SOIL SAMPLING

On May 13, 2004, as part of the UST closure activities, soil sampling was performed by SEI with respect
to the former diesel UST system. Samples SB-1 through SB-6 were collected at six to seven feet below
ground surface (bgs). Samples SB-7 (2-3 feet bgs) and SB-8 (1-2 feet bgs) were collected along the
product line and dispenser, respectively. All soil samples were submitted for laboratory analysis by EPA
Method 8015, Total Petroleum Hydrocarbons (TPH) with both sample preparation 5030 (gasoline) and
3550 (diesel). The soil samples were collected using direct push technology.

Soil sampling during LSA activities in September 2004 included the collection of sample S5-1 (MW-1) at
a depth of five to seven feet bgs. The sample was submitted to a laboratory for analysis by EPA Method
8260B and 8270C and Massachusetts Departiment of Environmental Protection Methods for volatile and
extractable petroleum hydrocarbons (MADEP VPH and EPH, respectively).

During CSA activities, on September 20, 2007, Geologic Exploration, Inc. of Statesville, North Carolina,
on behalf of ESS advanced 11 soil borings (SB-1 through SB-9, SB-1B and SB-3B). ESS personnel
obtained nine soil samples (i.e. SB-1B, SB-2, SB-3B, and SB-4 through SB-9) at depths of six to seven
feet bgs. It should be noted that refusal was encountered at boring locations SB-1 and SB-3 at shallow
depths so additional borings were installed in the vicinity of prior sampling locations. All soil samples
were obtained using Geoprobe direct push sampling equipment including a three feet long split spoon
sampler with a clear plastic liner. Prior to each location, the split spoon sampling equipment was properly
deconned to prevent cross contamination.

Based on the results of soil samples collected from prior CSA soil sampling activities, ESS personnel
advanced five additional soil borings (i.e. SB-10 through SB-14) on February 29, 2008. These soil
samples were obtained utilizing a hand auger which was deconned prior to each sampling location.

All soil samples were placed in laboratory-supplied jars, sealed, labeled, and set on ice for delivery to
Environmental Science Corp. of Mt. Juliet, Tennessee, NC Laboratory Certificate Number ENV375. The
soil samples were inventoried on the chain-of-custody documents and delivered to the project laboratory
for analyses by EPA Methods 8260B and 8270C as well as MADEP Methods for VPH and EPH. In
addition, samples collected at SB-8, MW-6 and MW-7 were analyzed for Fraction of Organic Carbon by
method D2974,
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The boring logs are provided in Appendix B. The soil sample locations are depicted in Figure 4.
Analytical results for the CSA soil samples are discussed in Section 5.1.

3.2 MONITORING WELL INSTALLATION

In 2004, SEI provided oversight of the installation of four shallow groundwater monitoring wells (MW-1,
MW-3, MW-4, MW-5) and one Type III telescoping monitoring well (MW-2) at the subject facility. The
shallow wells were constructed to a depth of 20 feet bgs. The screened interval of monitoring well MW-2
is 25 to 30 feet bgs.

As part of CSA activities in September 2007, ESS provided oversight for the installation of six Type Il
monitoring wells, MW-6 through MW-11, These wells were installed as part of the CSA activities to
assist in delineating the dissolved petroleum hydrocarbon plume identified earlier during the LSA. These
shaliow wells were constructed to a depth ranging from 14 to 20 feet bgs.

The Type 11 monitoring wells installed during CSA activities were constructed in accordance with well
construction standards, as specified in 15A NCAC 2C. All shallow monitoring wells were installed using
hollow-stem auger drilling equipment. The wells were constructed with two-inch diameter well casings
made of flush-joint, threaded schedule-40 PVC. The PVC well screens are 0.010-inch slot with screened
intervals of 10 to 15 feet. A coarse sand pack (filter pack) was used to backfill the well annuli to a depth
averaging approximately one-foot to two feet above the shallow well screens. A six-inch to one-foot
thick bentonite seal was placed above the filter packs, and neat cement was used to fill the remainder of
the well annuli to ground surface.

Construction of the Type III well was conducted by SEI. The construction included the installation of a
six-inch diameter, schedule 40 PVC outer casing using the hollow-stem auger drilling method. The
casing was set at 20 feet bgs. A two-inch diameter, schedule 40 PVC inner well casing and 0.010-inch
slot PVC well sereen were installed using the mud rotary drilling method. The total weill depth is 30 feet
bgs with a five-foot screened interval from 25 to 30 feet bgs.

The filter pack for the deep well was placed in the well annulus to seven feet above the well screen. A
three-foot-thick bentonite seal was placed above the filter pack, and neat cement was used to fill the
remaining 19 feet of well annulus to ground surface.

All wells were installed as flush-mounted and were provided with sealing and locking caps. Protective
manhole-type covers were placed over each well upon completion. The well construction records, as-built
details, and boring logs are provided in Appendix B.

33 GROUNDWATER SAMPLING
As part of the LSA field activities, groundwater samples were collected by SEI from monitoring wells
MW-1 through MW-5 on October 4, 2004,

ESS personnel collected groundwater samples from wells MW-1 through MW-11 on September 24, 2007,
At the time of sample collection, the water levels were recorded for each well utilizing an oil/water
interface probe. Prior to sample collection, the respective well volumes were caleulated, and a minimum
of three well volumes was purged from each well column to ensure replacement of stagnant water with
representative formation water. A water sample was also collected from the water supply well at Jones’
Seafood Restaurant in November 2007.
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The samples from the monitoring wells were collected using a disposable, high-density polyethylene
(HDPL} bailer and nylon chord. The samples were slowly poured from the bailers into laboratory-
supplied containers, and the containers were sealed, labeled, and immediately placed on ice for delivery to
Environmental Science Corp. of Mt. Juliet, Tennessee, NC Laboratory, Certificate Number ENV375.
The groundwater samples from monitoring wells MW-6 through MW-11 were inventoried on the chain-
of-custody documents and submitted to the laboratory for analyses EPA Method 602 with methy] tertiary
butyl ether (MTBE) and isopropyl ether (IPE), EPA Method 625 plus ten most prominently identifiable
peaks, as well as MADEP Methods for VPH and EPH. The groundwater samples from monitoring wells
MW-1 through MW-5 were inventoried on the chain-of-custody documents and submitted to the
laboratory for analyses EPA Method 602 with MTBE, IPE, and naphthalene. The analytical results are
discussed in Section 5.2,

Samples from monitoring wells MW-1, MW-3, MW-6, MW-7, MW-8, and MW-9 were also submitted
for analysis of natural attenuation parameters including nitrate and sulfate by Method 9056, Natural
attenuation parameters were also measured from all monitoring wells using a Horiba Water Quality
monitor. Natural attenuation parameters included pH, specific conductivity, dissolved oxygen (DO),
temperature and oxidation reduction potential (ORP).

The sample from the water supply well inventoried on the chain-of-custody documents and submitted to
the laboratory for analyses EPA Methods 602 with MTBE and IPE, 625 plus ten most prominently
identifiable peaks, and MADEP Methods for VPH and EPH. The results are provided in Section 7.1.

34 FREE PRODUCT ASSESSMENT
Free product was not encountered during assessment activities at the subject facility. ESS personnel
utilize oil/water interface probes to measure depth to groundwater.

3.5 HYDROGEOLOGIC AND AQUIFER EVALUATION

On April 29, 2008, ESS personnel performed aquifer slug tests in shallow monitoring wells MW-5, MW-
7, and MW-10. The equipment employed during these tests included an In-Situ, Inc. Level Troll 700
pressure transducer and data logger accompanied with the In-Situ, Inc. RuggedReader (Personal Digital
Assistant - PDA), and an electronic water level meter,

The tests were generally performed in accordance with standard industrial practices as provided in ASTM
D4404-96. An initial water level reading was gained from each test well using an electronic water level
meter. To ensure atmospheric equilibration, a follow-up reading of the test well provided an identical
water level reading following a period of time. The Level Troll was connected to the transducer line and
lowered into the monitoring well intersecting the lower portion of the test well’s screened interval. A
clean disposable bailer was then lowered into the well. Prior to activating the PDA a water level was
collected to ensure water displaced by both the transducer and bailer had recharged the aquifer. The
initial start-up water level was typically within a couple of hundredths of a foot from the original water
level readings. The bailer was quickly removed and the logging was initiated through the PDA. The
PDA allowed real time observation of water level data and the test was terminated following the
collection of sufficient data. Data was typically collected at | second intervals. Three wells were
evaluated at this site with two to three trials per well.

Details and analysis of the slug test results and the aquifer characteristics evaluation are presented in
Section 4.4. The data is provided in Appendix C.
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4.0 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY

Field assessment methodologies performed for the CSA were initiated, in part, to obtain information
useful in evaluating the relationship between the area’s geology/hydrogeology and the potential for
migration of petroleum-related contaminants. The following discussion represents the results of the CSA
activities performed to obtain data for this purpose. It is important to note that the information provided
in the U.S. Geological Survey, Professional Paper 1401-1, Hydrogeologic Framework of the North
Carolina Coastal Plain, 1996) regarding the area in the vicinity of the site did not define the Castle
Hayne confining unit. Therefore, the surficial aquifer may be directly underlain by the Castle Hayne
aquifer.

4.1 SHALLOW SUBSURFACE GEOLOGY

The site occurs on the boundary of the Leon Sand (LE) and Kureb (Kr) sand as defined by the
Department of Agriculture (now Natural Resources Conservation Service). The Leon Sand occurs on
level elevations and it is typically poorly drained soil found on rims of depressions, on smooth flats and
occurs as indefinite patterns on uplands and stream terraces. The profile, in descending order, consists of
the following; 3-inches of dark gray sand, 13-inches of light gray sand, 24-inches of dark reddish brown
sand, and 64-inches of light gray sand.

The Kureb Sand (Kr) occurs on slopes of 1 to 8 percent. It is excessively drained soil is on long broad
undulating ridges and uplands. Permeability is high and available water capacity is very low.
Additionally, infiltration is moderate and runoff is slow. The profile for this sand, in descending order,
consists of the following; 3-inches of dark gray sand, 23-inches of light gray sand, and 89-inches of
brownish yellow sand in the upper portion and pale brown sand in the lower portion. (U.S. Department of
Agriculture: Soil Conservation Service, Soil Survey of New Hanover County, North Carolina, 1997).

Based upon the soil boring data reported SEI and observations by ESS during the monitoring well and
soil boring advancements, the surficial geology generally of a fine to medium-grained silty sand ranging
in color from light gray to dark brown. Boring logs are presented in Appendix B. Based upon the site
specific data collected by SEI during the monitoring well installations all monitoring wells, including well
MW-2, the Type 111 well did not penetrate the surficial aquifer.

4.2 GROUNDWATER OCCURRENCE AND FLOW DIRECTION

On October 4, 2004 SEI reported the depth to water in the range of approximately 7 to 10 feet bgs. On
September 24, 2007 ESS measured groundwater at depths ranging from approximately 8 to 15 feet bgs.
The effect of the regional drought on the surficial aquifer is observed in the difference in the occurrence
of depth to water measurements. The Type 111 well, MW-2, also exhibited a lower groundwater elevation,
however, this well is screened in the same water bearing zone as the Type Il wells.

Upon review of the Scotts Hill Quadrangle topographic map (7.5 minute series topographic map, U.S.
Geological Survey —“USGS), the surficial groundwater in the vicinity of the site would be expected to flow
in a south-southeasterly direction and mimic surface topography. Contrary to expectations, data reported
in the LSA by SEI in October 2004 and data obtained by ESS in during September 2007 reflect potential
groundwater flow toward the north and west. Monitoring wells MW-8 and MW-9 were installed on the
west side of the Market Street right-of-way and approximately 75 feet from the site boundary. The
groundwater elevations of these wells are slightly higher than those wells (MW-1, MW-2, MW-3, MW-5,
and MW-11) along the western site boundary. This is consistent with expected regional groundwater
flow toward the south and southeast. A summary of water table elevation data is presented in Table 3.
Groundwater elevations have been derived from the water table elevation data collected during the
comprehensive sampling event of September 2007 and are presented on Figure 5.

9
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4.3 VERTICAL MOVEMENT

Water table elevations of the Type 1l well, MW-2, and the other shallow Type II wells do not indicate a
significant potential head difference. In fact, comparison of the groundwater elevation of MW-1 with
MW-2, located only a few feet away, indicate a difference in head of only 0.01 feet. This provides
evidence that the surficial aquifer is not recharging deeper water bearing zones.

4.4 AQUIFER CHARACTERISTICS

On April 29, 2008, ESS personnel performed slug tests in shallow monitoring wells MW-5, MW-7, and
MW-10. The slug test field data were combined with the Bouwer and Rice equation using the Super
Slug™ aquifer slug test analysis for Windows' ™. The Bouwer and Rice equation is expressed as:

K=r'In(R,/ Ty} 1 /rt hy
2L, t h

Where:

K= Hydraulic Conductivity (ft/day)

r. = well radius (inside blank casing)

R. = effective radial distance over which the head difference v is
dissipated

ry = borehole radius, including filter pack

L. = saturated screen length

hg = head at time 0

h; = head at time t

t = time since hg

The resulting hydraulic conductivity values (K) for the tested shallow wells are:
MW-5= 5.13 x 107 cm/sec (mean)

MW-7= 228 x 10" em/sec (mean)
MW-10=5.76 x 10™ cm/sec (mean)

Range of hydraulic conductivity = 3.19 x 107 cm/sec to 1.30 x 10” em/sec
Mean hydraulic conductivity = 3.14 x 10 em/sec
Median of hydraulic conductivity = 2.05 x 10 emi/sec

Transmissivity for the water table aquifer (shallow wells) was calculated according to:
T=Kb
Where :
T = Transmissivity (ft*/day)
K = Average Hydraulic Conductivity (3.14 x 10™ cm/sec or 0.89 fi/day)
b = Average Aquifer Thickness (30 ft)

The transmissivity value (T) is: 26.7 ft*/day
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The groundwater seepage velocity {water table aquifer) at the subject facility was calculated according to
Darcy’s Law, defined as:

V=Kei / n,
Where:

V = Groundwater Velocity (ft/day)

K = Average Hydraulic Conductivity (0.89 ft/day)
i = Hydraulic Gradient (0.11 ft/ft)

n. = Effective Porosity (0.401, dimensionless)

The hydraulic gradient (i) of the facility’s surficial aquifer was determined from the water table contour
map presented in Figure 5. The hydraulic gradient is the difference in head between contour lines,
divided by the distance between them. The surficial aquifer (screened interval) at the facility is
predominantly silty sand, having an approximate effective porosity (ne) of 0.401 (Transactions of the
ASCE Soil & Water Division Paper, Rawls, Brakensiek, Saxton, 1982 and Groundwater, Prentice-Hall,
Inc., Englewood Cliffs, New Jersey, Freeze and Cherry, 1979). Having obtained the hydraulic
conductivity, hydraulic gradient, and effective porosity, the groundwater seepage velocity is estimated at:

V =0.25 ft/day

The calculated hydraulic properties for monitoring wells MW-5, MW-7, and MW-10 are indicative of the
area immediately adjacent to the tested wells and may not reflect conditions throughout the surficial
aquifer in the region.

These calculations only represent on-site conditions. The groundwater characteristics off-site and to the
west are largely undefined. An apparent dramatic change in hydraulic gradient and potential groundwater
flow direction lies beneath Market Street and has not been defined. This anomaly will affect the fate and
transport of the fugitive petroleum.

4.5 EFFECTS OF SUBSURFACE STRUCTURES ON GROUNDWATER FLOW
The effects of subsurface structures on local hydrogeology are anticipated to be minimal based on their
reported depths of burial in proximity to the source area observed depth to groundwater measurements.

5.0 ANALYTICAL RESULTS
The following sections discuss results of the analytical data as related to site-specific conditions
encountered during the assessment.

5.1 SOIL SAMPLING RESULTS

Eight soil sampies, SB1 through SB-8, were collected during the UST closure activities from the vicinity
of the closed-in-place diesel UST. Petroleum hydrocarbon concentrations as TPH gasoline exceeded the
Reportable Concentrations (10 mg/kg) in samples SB-1 and SB-2. Petroleum hydrocarbon concentrations
as TPH diesel exceeded the Reportable Concentrations (10 mg/kg) in samples SB-1, SB-2, and SB-8. A
summary of analytical results for soil samples collected during UST closure activities is presented in
Table 4.

One sample collected during LSA activities, SS-1 exceeded the Soil-to-Groundwater MSCCs for
benzo(a)anthracene, benzo{b)fluoranthene, and benzo(a)pyrene.
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The laboratory results of the fourteen soil samples collected during CSA activities indicated the presence
of benzene, toluene, ethyl benzene and total xylenes (collectively referred to as BTEX), specific Method
8260 compounds, and MADEP VPH aromatics and aliphatic compounds above Soil-to-Groundwater
MSCCs in samples SB-1B, SB-2, SB-4, SB-6, SB-9, and SB-13. In addition, MADEP EPH aliphatic
compounds were detected above Soil-to-Groundwater MSCCs in sample SB-1B. Trichloroethene was
detected above Soil-to-Groundwater MSCCs in samples SB-1B, SB-2, SB-4, SB-6, and SB-13.

Concentration contours for petroleum-related compounds in the unsaturated soil are presented in Figure
4. A summary of analytical results for soil samples collected during the Comprehensive Site Assessment
activities is presented in Table 5. The laboratory report is provided in Appendix D.

5.2 GROUNDWATER SAMPLING RESULTS

Laboratory results of groundwater samples collected identified the presence of dissolved petroleum-
related compounds at concentrations which exceeded respective 2L Standards, in monitoring wells MW-1
MW-3, MW-4, MW-5. The identified compounds included BTEX, lead, and VPH and EPH aliphatic and
aromatic compounds. Dissolved petroleum hydrocarbons in groundwater samples collected from the
remaining wells were either below 2L Standards or below their respective method detection limits
(MDL). Lead was detected above its 2L Standard in monitoring well MW-1. MTBE was detected above
its 2L Standard in monitoring well MW-5.

An order of magnitude decrease can be observed in the Method 602 compounds between the 2004 and
2007 sampling event. This could be the result of the removal of a former source (former diesel UST
system). However, the regional drought condition likely caused a dramatic lowering of the surficial water
table. Coincidentally, the physical and chemical interaction of the water table with the substantially
impacted soil would cease and result in lower contaminant concentrations in the groundwater.

The vertical extent of impacted groundwater is defined by the absence of contaminants above standards in
the Type III monitoring well, MW-2. It should be noted that this well is constructed in the same water
bearing zone as the shallow wells.

A tabulated summary of the analytical results is presented in Table 6 and Table 7. Results of the sample
collected from the water supply well at Jones” Seafood Restaurant did not indicated the presence of
detectable levels of petroleum contamination and these results are provided in Table 8. The estimated
horizontal extents of benzene, total BTEX compounds, and combined VPH and EPH compounds and are
depicted in Figure 6, Figure 7, and Figure 8, respectively. The laboratory reports are provided in
Appendix D.

6.0 GEOLOGIC CROSS-SECTIONS

Cross-sections were developed to assist the interpretation of the site geology and approximate extent of
the impacted soil and groundwater. The specific geologic interpretation noted by each individual was
directly transferred to the cross-sections. Some variation in interpretation likely occurred between the
consultants and their subcontractors. The immediate surficial aquifer generally consists primarily of a
silty, fine to medium-grained sand. A continuous confining unit or other prominent feature was not
observed. The cross-section locations are provided in Figure 9. Cross-section A-A’ is provided as
Figure 10 and B-B’ is provided as Figure 11.
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7.0 CONTAMINANT FATE AND TRANSPORT MODELING

The prediction of contaminant fate and transport is an integral part of any risk-based corrective action or
natural attenuation evaluation. Natural attenuation, or intrinsic remediation, involves the passive
reduction of contaminant concenirations by physical and intrinsic microbial processes. Physical
attenuation of contaminants includes the processes of volatilization, dispersion, and sorption onto aquifer
matrix materials. These processes tend to reduce or "attenuate" the concentrations of petroleum
contaminants in ground water but do not affect their chemical composition and toxicity. It is reasonable
to believe that dispersion is ongoing at the site because it is a process inherent to the flow of a solute
through a porous medium. Additionally, ground water isoconcentration maps illustrate a plume that is
indicative of groundwater flow processes.

Biological processes also have the capacity to degrade BTEX compounds. Aerobic microbial growth
utilizes oxygen for an electron source and the organic carbon (contaminant) as a food source. However, a
longer time frame may be required before contaminant concentrations are reduced to below ground water
standards via natural attenuation.

Fate and transport prediction involves the following four basic steps: 1) data compilation and evaluation,
2} model selection and set-up, 3) calibration and sensitivity analysis, and 4) prediction.

7.1 DATA COMPILATION AND EVALUATION

The data used for modeling purposes was taken directly from the CSA, previous reports, and various
published sources for the ground water parameters. The field measured, site-specific parameters include
hydraulic conductivity, hydraulic gradient, source contaminant concentrations, plume dimensions and
natural biodegradation indicators.

Uncertain parameters (those not measured directly) include effective porosity, soil bulk density, partition
coefficient, diffusivity, and solute half-life. Certain and uncertain parameter values and ranges of typical
values used as the model conditions are summarized in Table 9.

In September 2007, natural attenuation indicators including field measurements and ground water
samples for laboratory analysis were collected. The field measurements included dissolved oxygen (DO),
pH, temperature, specific conductivity, and oxidation/reduction potential (ORP). Laboratory analyses
included nitrate-N, total sulfate, and fraction of organic carbon.

Natural Attenuvation field measurements and laboratory results were evaluated by comparison of the
background wells and the plume wells. The plume area was defined by monitoring wells MW-1, MW-3,
MW-4, and MW-5. The background area was defined by wells MW-2, MW-6, MW-7, MW-8, MW-9,
MW-10, and MW-11. Evidence of natural attenuation through biological activity is highlighted by the
significant difference of DO readings between the background mean (3.29 mg/1) and plume (1.22 mg/1).
Confirmation of biological activity is the striking difference between the plume area mean ORP (-226.5
mV) and the background area mean of 76.29 mV. Nitrate occurs below the method detection limits
(MDL) of 0.10 milligrams per liter (mg/L) within the plume area wells and a mean of 1.12 mg/L occurs
within the background area wells. The greatly depressed ORP, DO, and absence of nitrate, relative to the
background wells, provide clear evidence of a biologically induced anaerobic and anoxic environment
within area of impacted groundwater.

A summary of the results are provided in Table 10. The results of the comparison are summarized in
Table 11. The laboratory analyses are included in Appendix D.
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7.2 MODEL SELECTION AND SETUP

An attempt to employ the two dimensional groundwater model BIOPLUME [1f was unsuccessful due to
problems with the software which could not be resolved in a timely manner by the software provider.
Consequently, the model selected was BIOSCREEN, Natural Attenuation Decision Support System,
Version 1.4. BIOSCREEN is a Domenico-based, one-dimensional analytical solute transport model
developed for the Air Force Center for Environmental Excellence (AFCEE). The model was designed to
simulate advection, dispersion, adsorption, as well as aerobic and anaerobic decay at petroleum release
sites.

Model output can be generated for three different fate and transport scenarios: 1) solute transport without
decay, 2) solute transport with first order decay, and 3) solute transport with instantaneous biodegradation
reaction. The solute transport without decay is a conservative estimation of the contaminant transport
based upon dispersion, advection, and adsorption. The first order decay simulation is a conservative
estimation method that assumes a constant decay rate throughout the plume without consideration of the
availability of electron acceptors. The instantaneous biodegradation reaction simulation incorporates the
availability of electron acceptors as well as dispersion, advection, adsorption, and decay.

7.3 ASSUMPTIONS AND LIMITATIONS

The applicability of this type of model to varying hydraulic conditions is limited. A one-dimensional
model cannot approximate the flow or transport effect of aquifer boundary conditions from recharge,
impermeable barriers, or surface water. In addition, this model cannot anticipate vertical flow or
transport.

The simulations presented herein utilized the first order decay. Benzene was selected for the model
simulations. Benzene was applied to the simulations because of its inherent toxic characteristics and
consistent occurrence above 2L standards. In addition, benzene exhibits a propensity to migrate within
the subsurface environment. Based upon current information, the horizontal extent of the impacted
ground water is no greater than 120 feet from the source area(s).

A dramatic change of hydraulic gradient that occurs between the western perimeter site wells, MW-3,
MW-2, MW-1, MW-5, and MW-11 and across Market Street to monitoring wells MW-8 and MW-9,
This modeling does not include simulation beneath Market Street and locations further west due to
insufficient data.

For the purpose of this modeling effort, the source of the dissolved-phase petroleum was assumed around
the northern end of the dispenser area. Review of the historical laboratory results indicated possible
release areas from beneath the western side of the dispenser area that includes part of the former diesel
UST and current USTs. The laboratory results and subsequent interpretation of the comprehensive
sampling event of September 2007 were employed for the initial simulation concentrations and final
calibration concentrations.

The volume of petroleum released and the date and duration of the release is unknown. The three
currently registered USTs storing gasoline were installed in 1961. The presence of MTBE indicates a
release has occurred since its introduction in the late 1970"s. Impacted soil has been documented within
the dispenser area. The mass and duration of petroleum released to the environment is unknown. For the
purpose of this modeling, the residual soluble mass within the soil source area was estimated as 100
kilograms (kg). The source concentration in groundwater was estimated at 500 ug/L.
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As provided in the BIOSCREEN program, the dispersivity coefficients were calculated by the model from
established algorithms that associate ine plume length to longitudinal dispersivity, ratio of longituainal to
transverse dispersivity, and ratio of transverse to vertical dispersivity. Please note the Center for
Subsurface Modeling Support (CSMoS) comments regarding limitations of BIOSCREEN (Appendix E).
Based upon the CSMoS guidance, dispersivity coefficients may add error to the predictions within
relatively impermeable aquifers and should not affect this simulation.

7.4 CALIBRATION

The goal of the calibration step is to refine the model through the modification of uncertain parameters to
best simulate site-specific conditions. Those parameters were varied within an established range of
values provided in published technical sources. Typical calibration of three-dimensional models include
variation of parameters such that the results occur within an acceptable residual value and residual
standard deviation.

The model calibration involved the adjustment of benzene solute half-lives using B/IOSCREEN. The
calibration was conducted by comparison of the estimated and measured benzene concentrations to the
First Order Decay Model. Using a source mass of 100 kg and a source area concentration of 0.500 mg/L,
the benzene half-life was varied from 0.2, 0.4, 0.6, and 0.9 years. In addition, the average laboratory
reported concentration of FOC was 0.83 percent. However, the simulations could not provide mobility of
benzene at such a high FOC value. Therefore, an FOC percent of 0.0083 was used in the simulations.
This value is consistent with typical values presented in the BIOSCREEN Users Manual. Calibration of
the Instantaneous Reaction Model was not conducted because this model simulated the complete
degradation of the source and plume within 2 years which does not seem realistic. Calibration of the No
Degradation Model was also not conducted because it simulated significant benzene concentrations
outside of the model domain, which also do not appear to represent actual site conditions.

7.5 PREDICTION

A simulation was performed for a period up to 100 years with 100 kg of source mass. The First Order
Decay results indicated benzene would not exceed 2L standards beyond 130 feet from the source area.
However, after 100 years the site source concentration in groundwater was only reduced to 0.347 mg/L
from the initial 0.500 mg/L.

Another simulation was performed without any source mass (less than 0.5 kg). The First Order Decay
results indicated benzene would not exceed 2L standards beyond 130 feet from the source area and would
decay to below 0.001 mg/L at the former source area after 10 years.

The First Order Decay Model likely projects the physical dimensions of the groundwater benzene plume
and presents plume decay without the influence of natural attenuation. Strong evidence of natural
attenuation through biological activity has been presented in this report. Therefore, this model provides a
conservative prediction of the fate of the benzene. The results are included in Appendix E.

7.6 POTENTIAL RECEPTOR PATHWAYS AND RECEPTORS

Based upon available data, the current and historical groundwater elevations will not likely intercept
potential receptor pathways such as storm and sanitary sewer lines and other underground utility lines. In
addition, the conservative modeling effort precludes interception of benzene with the nearest down-
gradient water supply wells (#8 and #5). However, drawdown of those wells and closer water supply
wells (#2 and #4) could influence groundwater flow to the extent of interception with benzene.
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7.7 CORRECTIVE ACTION CONSIDERATIONS

Information provided in this report, particularly the modeling effort and potential receptor pathways,
should be considered in the proposal of a corrective action. The First Order Decay simulations provided a
10-year resolution of the groundwater benzene plume following removal of the source area and provided
essentially no resolution with the source area intact.

Strong evidence of microbial decay is observed within the petroleum plume. The decay rates of
petroleum within an aerobic environment will typically exceed the decay rates in an anoxic or anaerobic
environment (Howard, et al., 1991).

Consequently, the removal of the source area would greatly excel attenuation of benzene and other
petroleum constituents. Natural attenuation can be actively enhanced through supplementation with an
electron acceptor, such as oxygen, and the appropriate ratio of nutrients.

8.0 CONCLUSIONS
Based on the findings of this Comprehensive Site Assessment and all assessment work, it appears the
extent of the petroleum release has been reasonably defined.

e This site is an active retail gasoline facility. Additional releases could change assessment,
modeling, and remediation requirements.

e Petroleum-related impacts to soil, exceeding STGW-MSCCs, were identified at the subject
facility. The extent of impacted soil appears limited to dispenser and UST system area.

¢ Free product was not encountered during the assessment activities,

» Dissolved BTEX, VPH, and EPH concentrations, exceeding 2L Standards, are the predominant
petroleum-related constituents in groundwater at the subject facility. The highest contaminant
concentrations were identified in monitoring wells MW-1 and MW-3. These offsite wells are
located immediately down gradient from the source area.

e The absence of contaminants above 2L Standards and the close proximity and location of the
Type Il well, MW-2, to MW-1 indicate the vertical extent is defined.

e The absence of contaminants above 2L Standards in monitoring wells MW-6 through MW-11
indicate the horizontal extent is defined.

¢ The apparent dramatic change in hydraulic gradient and potential groundwater flow direction that
occurs beneath Market Street is not completely understood at this time. In addition, drought
conditions likely caused a significantly lower water table since the 2004 assessment work. Both
of these conditions will affect the fate and transport of the fugitive petroleum.

* Nine water supply wells were identified within 1,500 feet of the subject facility. According to the

City of Wilmington Engineer’s Office, connection to their water supply line could be achieved at
all properties.

16
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9.0 RECOMMENDATIONS

In consideration of the data obtained during tihe assessment activities, the cleanup of impacted soil and
groundwater at this site should be addressed through the preparation of a Corrective Action Plan (CAP).
Additionally, periodic pre-CAP monitoring should be conducted due to the close proximity of the source
area to water supply wells. Additional monitoring information will elucidate the groundwater
characteristics of the area beneath the Market Street right-of-way as well as groundwater elevations due to
drought conditions. The CAP may include active remediation of the source areas and impacted soil and
active enhanced natural attenuation/bioremediation of the impacted groundwater.

10.0 LIMITATIONS

This report has been prepared for the exclusive use of Worsley Operating Company. The opinions
incfuded herein are based on information obtained during the study, on our experience in accordance with
currently accepted hydrogeologic and engineering practices, and relevant regulatory guidelines at this
time and location. Other than this, no warranty is implied or intended.
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TABLE 1
WATER SUPPLY WELL INFORMATION
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Map 1D/ Well Owner/User Owner/User Address Owner/User | Well Use Well Type of | Well Casing| Well Screen | Distance from
Well Phone Number Depth Well Depth Interval Source area
Number (ft BGS) (ft BGS) | (xtoy ft BGS)| of release (ft)
Cecil Covil Etal 7158 Market St.
__ -7783 t used k ki k
2 & Richard Covil Estate Wilmington, NC 28411 (910) 686-7783 | not use unknown | unknown unknown unknown 175
Cecil Covil T, Et Ux Etal 7148 Market St. .
’ -7783 ] ki ki ki 3
4 & Richard Covil Estate Wilmington, NC 28411 (910) 686-7783 | cleaning | unknown { unknown unknown unknown 300
3 Atrium at Middle Sound Land 7155 Market St. unknown drinking | unknown | unknown unknown unknown 300
Wilmington, NC 28402 Wilmington, NC 28411 =
Pear] L Rochelle 7201 Market St. L
ki
8 C/O Jones' Seafood Wilminggon, NC 28411 unknown drinking | unknown | unknown unknown unknown 300
. 906 Bayshore Dr. not used
- 180 k k
9 Deloris Ryals Wilmington, NC 28405 (910} 686-4559 irrigation 8 unknown 60 unknown 350
Troy T. & Bertha R. Martin 7222 Market St. -
- k
10 C/0 B&T Imports Wilmineton, NC 28411 (910)686-0338 | drinking 100 unknown unknown unknown 550
12 K;r;?ﬁ l(l:e‘.VIiI/lC[I]SZI;);M 12@?&?:25}2?2 232‘; le unknown drinking | unknown | unknown | unknown unknown 475
n . . . 129 Middle Sound Loop drinking
13 Cecil & Shirley Covil Wilmington, NC 28411 (910) 686-7783 irrigation 80 unknown | unknown unknown 550
15 Mark Francolini 7,10(_) Ragland Court (910) 686-3536 | irrigation | unknown | unknown unknown unknown 1,450
Wilmington, NC 28411
NOTES:

- Well Numbers correspond 1o Figure 3
- Pearl . Rochelle resides at;

18 Huguene Place

St. Augustine. FL 32080

Page 1 of 1
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TABLE 2

ADJACENT AND CONTIGUOUS PROPERY INFORMATION

SCOTCHMAN #35

7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Map ID Owner/Occupant Name Address
Mailing Address
1 Entrepreneur, Inec. 7160 Market St.
Wilmington, NC 28406 Wilmington, NC 28411
Cecil Covil Etal 7158 Market St.
2 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
Cecil Covil T, Et Ux Etal 7154 Market St.
3 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
Cecil Covil T, Et Ux Etal 7148 Market St.
4 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
5 Atrium at Middle Sound Land 7155 Market St.
Wilmington, NC 28402 Wilmington, NC 28411
6 CDA Properties, LLC 7161 Market St.
Southern Pines, NC 28387 Wilmington, NC 28411
7 Atrium at Middle Sound Land 7167 Market St.
Wilmington, NC 28402 Wilmington, NC 28411
8 Pearl L Rochelle 7201 Market St.
C/O Jones' Seafood Wilmington, NC 28411
. 906 Bayshore Dr.
? Deloris Ryals Wilmington, NC 28405
10 Troy T. & Bertha R. Martin 7222 Market St.
C/Q B&T Imports Wilmington, NC 28411
Covil ] W Mamie L
1 C/O Atlantic Coast Foods, Inc. 7208 Market St.
112 Queens Creek Rd #1 Wilmington, NC 28411
Swansboro, NC 28584
12 Tammy C. Winslow 125 Middle Sound Loop Road
Kemersville, NC 27284 Wilmington, NC 28411
Cecil Covil T, Et Ux Etal 129 Middle Sound Leop Rd.
13 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
Covil ] W Mamie L 106 Middle Sound Loop Rd.
14 7158 Market St. Wilmington, NC 28411
Wilmington, NC 28405
15 Mark Francolini 7100 Ragland Court

Wilmington, NC 28411

Page 1 of 1
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TABLE 3
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA

SCOTCHMAN #35

7158 MARKET STREET (US HIGHWAY 17}, WILMINGTON, NORTH CAROLINA

o Well Well “Well | Topof |- ‘I-Deptlito | Depth to Adjuisted
- No. Depth | Screen | Casing |- Date Water Free | Groundwater
| Interval | Elevation “oi|ow s Product | Elevation
(fi, bgs) | (t,bgs)-| —(fy. | - 72| (f, TOC) | (ft, TOC) (ft)
94.45 10/4/200 10.32 -- 34.13
MW-1 20 5-20 — -
04.95 1.9/24/2007].:15.63" -- SA932
MW-2 30 25 .30 94.88 .10{4/2(‘)04 10.474. -- ..34.41. __
-9/24/2007 | 15.57 -- F931
94.77 10/4/2004 9.65 -- 85.12
W-3 20 5-20 — - —
M 9/24/2007:| 1523 -- - 79:54
94.79 10/4/2004 9.39 -- 85.40
MW-4 2 - —— .
v ° >~ 20 0/2472007] 1168 |~ | 831l
10/4/2004 | 7.28 ~ $7.38
MW-5 20 5-20 94.66 e e rr———
92412007 25 -- . 79410
MW-6 15 [4.25-14.25| 94.68 |9/24/2007 | 5 .
MW-7 15 5-15 9432 19/24/2007
MW-8§ 18 3-18 95.06 | 924/2007 [ ‘1
MW-9 20 5-20 94.34 1
MW-10 18 3-18 94.52 :
MW-11 18 3-18 94.74 | 9/24/2007
NOTES:

1. Well depths represent number of feet from the top-of-casing to bottom of well.

2. Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 feet above mean sea level.
3. The depth to water and depth to free product were measured from the top-of-casing.
4. Adjusted grpoundwater elevations are based on top-of-casing elevations minus the depth to water, whercas
Depth to water has been adjusted due to presence of free product using th following formula's:
DTW-DTP=X, ; (78%)(X,) =X, ; DTW-X, = DTW .y,
5. (--) denotes free product was not detected in monitoring well at this time.
6. Measurements obtained prior to 9/24/07 obtained by others

Page 1 of 1
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TABLE 4

SUMMARY OF TPH LABORATORY RESULTS FOR SOIL SAMPLES

SCOTCHMAN #35

7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Sample | Sampling | Sample TPH TPH Sample
Location Date Depth GRO DRO Reasoning
(ft,bgs) | (mg/kg) | (mg/ks)
NC DWM Action Levels 10 10
SB-1 S/372004) 6-7 380 2,500 Pit Sidewall
SB-2 5/13/2004 6-7 13 210 Pit Sidewall
SB-3 5/13/2004 6-7 <0.53 <4.2 Pit Sidewall
SB-4 5/13/2004 6-7 <0.54 <11 Pit Sidewall
SB-5 5/13/2004 6-7 <0.52 7.9 Pit Sidewall
SB-6 5/13/2004 6-7 <().55 <4.4 Pit Sidewall
SB-7 5/13/2004 2-3 <(.53 <10 Product Line
SB-8 5/13/2004 1-2 <0.56 980 Dispenser
Notes: 1.) TPH GRO - Total petroleum hydrocarbons, gasoline range organics

by EPA Method 8015 with 5035 preparation

2,) TPH DRQ - Total petroleum hydrocarbons, diesel range organics
by EPA Method 8015 with 3550 preparation

3.) Bold numbers exceed DWM Action Levels

4.} f1, bgs - feet, below ground surface

5.y mg/kg - milligrams per kilogram

6.) Samples obtained by others

Page 1 of 1
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TABLE S
SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES BY RISK-BASED METHODS
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY |7), WILMINGTON, NORTH CAROLINA

Sample ID — §8-1 SB-1B SB-2 SB-31B SB-4 SB-5 SB-6 SB-7 SB-8 SB-9 SB-10 SB-11 SB-12 $B-13 SB-14B
Sample Depth (ft.) — 5-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 G6-7
Sample Date — 9/20/2004 9/20/2007 9/20/2007 9/20/2007 972072007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 2/29/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008 SOIL-TO- RESIDENTIAL INDUSTRIAL/
EPA Mcthods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methoeds | EPA Methods WATER MSCCs COMMERCIAL
Analyses — 8260 & 8270 & [ 8260 & 8270 & | 8260 & 8270 & | B260 & 8270 & [8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 5270 & MSCCs MSCCs
MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH & | MADEP VPH | MADEP VPH | MADEP VPH |MADEP VPH &| MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH
& EPH & EPH & EPH EPH & EPH & EPH & EPH EPH & EPH & EPH & EPH & EPH & EPH & EPH & EPH
Detected Concentration | Concentration | Concentration | Concentration | Conecentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration Concentration
Compounds | (mg/kg) (mp/kg) (mg/kg) (mg/kg) (mgrkg) (mgfkg) (mg/kg) {mg/kg) (mg/kg) (mg/kg) (mg/lg) (mg/ke) (me/ky) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) |
EPA METHOD §260
Acetone <0.028 <26 <26, <0.051 <5 0.077 <66 <0.052 <().053 <0,058 <0.060 <0.060) <0.060 <150 <0054 3 1,564] 40,880]
Benzene <(.0011 <0.52 <0.53 <0,0010 <().30) <(),0012 <].3 <0.0010 <(.0011 <0.0012 <0.012 <0.012 <0.012 2.9 <0.0011 0.0056 22 200}
n-Butylbenzene <0.001 | 7.9 5.7 <0010 <0.30 <0.0012 <1.3 <0.0010 =<0.0011 <{(.0012 <{).0012] <(.0012 <(.0012 <29 <0,0011 4} 1564 4,088"
sec-Butyl benzene <(L0011 28 2.6] <0.0010 1.0 0.0024 <1.3 <0.0010 <0.0011 0.011 <0.0012 <0.0012 <0.0012 3.3 <0.0011 3 156 4,088}
1,2-Dichloropropane <(.0011 1.3 <0.53 <0.0010 <0.30 <0.0012 <l.3 <0.0010 <0.,0011 <{),0012 <0012 <0.0012 <0002 <2.9 <0.0011 0.0029 9 84||
Ethylbenzene <0.0011 5.8 34 <(.0010 7.0 0.010 8.6 <(.0010 <0.0011 0.026 <().0012 <{0.0012 <(.0012 - 33 <0.0011 0.24 1,560 4{),000“
[sopropyl benzene <0.0011 2.7 1.6 <0.0010 1.6 0.0026 2.0 <0.0010 <0.0011 0.0084 <0.0012 <{0.0012 <0.0012 7.3 <0.0011 2 1,564 40,880
4-Isopropyl toluene <0.0011 <(r.52 <0.53 <{.0010 2.8 0.0058 34 <0.0010 <0.0011 0.031 <0.0012 <0.0012 <0.0012 7.2 <0.001 if NA NA NA
Naphthalene <0.0057 19 19 <0.0051 7.4 0.019 16.0 <0.0052 <{).0053 (.62 <0.0060 <(.0060 <0.0060 41 <0.0054] (.58 03 1,635
n-Propylbenzene <0.0011 12 6.1 <0.0010 6.4 0.0098 8.2 <(.0010 <0.0011 0.041 <0.0012 <0.0012 <0.0012 24 <0.001 1] 2 156 4,088
Toluene <0.0057 <2.6 <2.6 <0.0051 <1.5 0.0064 <6.6 <0.00352 <0.0053 0.022 <0.0060 <0.0060 <0.0060 15 <0.0054 7 3,200 82,000
Trichloroethene <0.0011 0.91 0.89 <0.0010 .49 <(.0012 2.2 <0.0010 <0.0011 <0.0012 <0.0012 <(0.0012 <0.0012 <2.9 <0,0011 0.0183 58 520[t
1,2,4-Trimethylbenzeng <0.0011 <(.52 <{(),53 <0.0010 56 0.081 75 <{.0010 0.0020 1.0 <0.0012 <().0012 <0.0012 230 <(LO0It 8 782 20,4400
1,2,3-Trimethylbenzene NA 0.59 0.56 <0.0010 11 0.025 18 <0.0010 <0.0011 .34 <0.0012 <{0.0012 <0.0012 52 <0.0011 NA NA NA [t
1.3,5-Trimethylbenzene <0.0011 <(.52 <0.53 <{).0010 14 0.025 20 <0.0010 <0.0011 0.18 <0.0012 <0012 <0.0012 64 <0.0011 7 782 20,440
Total Xylenes <(.0034 <|.6 <|.6 <(0.0031 30 0.067 57 <(),0031 <0032 0.32 <(1L.00O36 <0.0036 <0.0036 210 <0.0032 5 32,000 200,000]|
EPA METHOD 8270
Acenaphthene <(,38 0.27 <().039 <0.034 <0.039 <0.040 <0.037 <(.034 <(,035] <(.038 <{).39] <0.40 <0.40f <7.8 <0.36 8 94 24,000
Benzo (a) anthracene 1.1 <0.038 <0).039 <0.034 <0.039 <{.040 <0.037 <0.034 <0.035 <(.038) <{).39 <0,40 <0, 40} <7.8 Q.36 0.344 0.38 8
Benzo (b} fluoranthene 1.2 <0.038 <0.039 <0.034 <0.039 <0.040; <0.037 <0.034 <(.035 <0.038 <039 <0.40) <0.40 <7.8 (.36 1 0.88 8
Benzo (g.h,i) perylene 0.50 <0.038] <0.039 58 <(.039 <{),04{} <0.037 <0.034 <0.035 <(.038 <{).39 <0.4{) <0.40) <7.8 <{).36 6,720 469 12,264
Benzo (k) fluoranthene 0.51 <0.038 <0.039 <(.034 <(.039 <0040 <0.037 <(,034 <(.035] <0.038 <039 <0.40) <0.40f <7.8 <{.36; 12 9 78
Benzo (a) pyrene 1.2 <0.038 <0.039 <(.034 <0.039 <{).040 <0.037 <0.034 <(,035 <(.038) <0.39 <0.40 <0.40 <7.8 <0.36 0.091 0.088] 0.78
Chrysene 1.2 <0.038 <0.039 <(,034 <0.039 <0.040 <0.037 <0.034 <0.035 <0.038 <{.39] <0.40) <().40)f <7.8 <0.36 38 38 780
Fluoranthene 2.2 <(.038 <),039 <(.034 <{.039 <{.040 <0.037 <0.034 <0.035) <0.038 <0.39 <0.40 <0.40) <7.8) <{.36 276 620 16,400||
Fluorene <0.38 0.46 <0.039 <(.034 <0.039 <0).040 0.046 <0.034 <0035 <(.038 <{.39] <0.40) <0.40) <7.8 <{.36 44 620 16,400
Ideno (1,2,3-¢d) pyrene 0.48 <0.038 <(0.039 <(.034 <0.039 <{.040 <0.037 <0.034 <().035] <0038 <{).39] <0,40) <0.40 <7.8 (.36 3 (.88 8
Naphthalene <0.38 <0.038 <0.039 <(.034 <0.039 <0.040 <0.037 <0.034 <(.035] <(.038 <{.39 <0.40) <0.40f 15 <{.36 0.58 63 1,635
Phenanthrene 0.97 0,76 <(),039 <(},034 <0.039 <0.040 0.051 <0.034 <0.035 <0038 <().39 <0.40 <(),40) <7.8) <{0.36 60 469 12,264
Pyrene 1.8 0.089 <0.039 <(.034 <{.039) <{.040 <(.037 <(.034 <(.035 <0.03§ <{1.39 <0.40) <0).40f <7.8 <{).36 286 469 12,264
MADEP METHODS FOR YPH & EPH
Cy-C p Aromatics <5.7 370 330 <15 350 <13 390 <12 <13 <t5 <15 <{7 <15 870 <5.4 14 469 12 264
Cy)-C,y Aromatics <6.2 1,600 1,260 <6.7 8.8 51 23 27 2 16 <7.8 <79 <7.8 300 <1.0 ’
Cs-Cy Aliphatics <5.7 260 74 <15 190 <15 300 <12 <13 <5 <15 <17 <5 510 <5.4 72 939 24,528
Cyo-Cha Alfphati.cs <57 950 740 <15 760 20 880 <12 <13 <15 <15 <17 <15 2,000 <54 3,255 9.386 245280
Cy-C )3 Aliphatics <6.2 2,900 2,500 <6.7 <1.6 24 47 <6.7 <6.9 <1.5 <78 <7.9 <7.8 140 <7.0
C9-Cy¢ Aliphatics <6.2 790 740 <6.7 <7.6 30 11 8.6 <6.9 <1.5 <7.8 <7.9 <7.8 70 <1.0 # 93,860 Hi

Notes:

- < denotes analytical result below laboratory method detection lienit. Nutnber to right of symbel is method detection limit.
- Analytical results are presented in milligrams per kilogram {mg/kg).

- Analytical results exceeding Soil-to-Water Maximum Seil Contaminant Concentrations (MSCCs} are in itafic type,

- Analytical results exceeding the most stringent MSCCs are in bold type.

- Analytical results exceeding Industrial/Commercial MSCCs are shaded.

- No other compounds were detected at 'evels above laboratory quantitation limits

- # Considered immobile

- ## Health based level >100%

- NA information is not available
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 6

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well Date Benzene | Toluene Ethyl- Total MTBE IPE | Naphthalene
No. benzene | Xylenes
(ug/ly | (ug/L) (ug/L) (ug/L) | (ug/L) |(ug/L)| (ug/L)
[ 2L Standards i 1,000 550 530 200 70 21

Mw.]  |L0/472004 30 <100 760 830 <20] <20 270

9/24/2007 2.1 <5.0 18 <3.0 <1.0] <1.0 <5.0
MW | L0/4/2004 <1.0 <5.0 <1.0 <3.0 <1.0]  <I1.0 <10

9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
Mw.3 | 10/4/2004 260 1,900 490 2,600 <100] <70 120

9/24/2007 18 <50 190 220 <10 <10 <50
Mw.d | 10/4/2004 23 220 65 750 <10] <10 12

9/24/2007 3.7 5.9 56 67 <t.0] <1.0 5.2
Mw.s  [L0/4/2004 12 <50) <10 <30 270] <10 <10

9/24/2007 <1.0 <5.0 18 <3.0 <1.0] <1.0 <5.0]
MW-6 | 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0]  <1.0 <5.0]1
MW-7 | 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0]  <1.0 <5.0]l
MW-8 | 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0|
MW-9 | 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0]f
MW-10 [ 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0|f
MW-11 | 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

NOTES:

1. Analytical results expressed in micrograms per liter (ug/L)
2. MTRE is an abbreviation for methyl tertiary butyl ether

3. IPE is an abbreviation for isopropyl ether
4. Analytical result exceeding 2L Standard is in bold type.
5. NA is an abbreviation for not available

6. Measurements obtained prior to 9/24/07 obtained by others
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SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES BY RISK-BASED METHODS
SCOTCHMAN #35

ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 7

7160 MARKET STREET (US HIGHWAY 17}, WILMINGTON, NORTH CAROLINA

Sample 1D — MW-1 MW-2 MW-3 MW-4 MW.-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11
Sample Date — 10/4/2004 10/4/2004 10/4/2004 10/4/2004 10/4/2004 9/24/2007 9/24/2007 9/24/2007 9/24/2007 9/24/2007 9/24/2007
EPA 601, 602, | EPA 601,602, | EPA 601,602, | EPA 601,602, | EPA 601, 602, NCAC 2L
625,504.1 (EDB),[625,504.1 (EDB),{625,504.1 (EDB),|625,504.1 (EDB),|625,504.1 (EDB),| EPA 602 & 625, EPA 602 & 625, [ EPA 602 & 625, EPA 602 & 625, EPA 602 & 625, | EPA 602 & 625, Groundwater Gross
Analyses — MADEP VPH & | MADEP VPH & | MADEP VPH & | MADEP VPH & | MADE?P VPH & | MADEP VPH & MADEP VPH & | MADEP VPH & | MADEP VPH & | MADEP VPH &| MADEP VPH & Quality Contaminant
EPH & EPH & EPH & EPH & EPH & EPH EPH EPH EPH EPH EPH Standards Levels {(GCLsX
SM3030C (Pb) | SM3030C (Pb) | SM3030C (Pb) | SM3030C (Pb) | SM3030C (Pb)
Detected Compound Compound Campound Compound Compound Compound Compound Compound Compound Compound Compound
Compounds | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations
{ug/L} {ug/L) {ug/L) {(ug/L) {ug/L) (ug/L) {ug/L) (ug/L) (ug/L) (ug/L) {ug/L) (ng/l) {ug/L)
Benzene 30 <1.0 260 23 12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 I 5,000
Toluene <100 <5.0 1,900 220 <50 <50 <5.0 <5.0 <5.0 <5.0 <5.0) 1,000 257,500
Ethylbenzene 760 <1.0 490 65 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 550 29,000
Total Xylenes 830 <3.0 2,600 750 <30 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 530 87,500
MTBE <20 <1.0 <100 <10 270 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 200 200,000
IPE <20 <1.0 <70 <1{) <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 70 70,000
Lead M <5.0 6.3 7.6 7.0 NA NA NA NA NA NA 15 15,000
EDB <0.010 <(.010 <0.010 <0.010 <0.010 NA NA NA NA NA NA 0.0004 50
1-Methylnaphthalene 88 <10 <50 <10 <10 NA NA NA NA NA NA NA NA
2-Methylnaphthalene 140 <10 <50 <19 <10 NA NA NA NA NA NA 14.0 NA
Naphthalene 270 <10 120 12 <10 < <5 <5 <5 <5 <5 21 15,500
C;-Cy Aliphatics (VPH) 1,300 <100 6,100 570 3710 <100 <100 <100 <100 <100 <100 420 NE
Cy-Cyy Aliphatics (VPH) 6,100 280 12,000 670 210 <100 <100 <100 <100 <100 <100} 500 NE
Cy-C,5 Aliphatics (EPH) <100 260 130 <100 <100 <100 <100 <100 <100 <100 <100 ’
C9-Cy4 Aliphatics (EPH) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 42,000 NE
Cy-C)p Aromatics (VPH) 4,700 150 5,800 280 <100 <100 <100 <100 <100 <100 <100
. 210 NE
Cy,-Cy; Aromatics (EPH) 330 <100 120 <100 <100 <100 <100 <100 <100 <100 <100

NOTES:

- MW-1 to MW-5 sampled and analyzed by others during Phase 1l LSA activities
- Analytical results presented in micrograms per liter (ug/L).

- < denotes analytical result below laboratory method detection limit. Number to right of' symbol is the method detection limit.

- NE denotes narrative standard has not been established for compound,
- NA denotes that this sample was not analyzed for this compound
- Analytical results exceeding NCAC 2L Groundwater Quality Standards are in Bold type.
- All other compounds were below quantitation limits.
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 9
SUMMARY OF MODEL PARAMETERS
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA
PARAMETER VALUE SOURCE EXPLANATION
. Rising head slug analyses by Bower and Rice Graphical
Hydraulic Conductivity (cm/sec) 3.14E-04 Stug Test Ana]yi;[svgr(;rg MW=3, MW-7. 1 Solution. Also characteristic of silty/clayey sand, Freeze
and Cherry, 1979 ([O'5 to 107 cm/sec).
. i Spitz & Moreno, 1996 and Domenico and C e e .
Effective Porosity (%) 40 Schwartz, 1990 characteristic of fire sand 0.26 - 0.53%
Mean Hydraulic Gradient (ft/ft) 0.11 Ground water elevation data (2007} change in head (I\-E[:/IV\-;-I(SOII(\)/II\\/P\I/\-;/?,’]I;ONZOHIal distance
. e Based upon calculated conductivity, gradient, and
Seepage Velocity {ft/day) 0.25 V =Ki/ne estimated effective porosity
Zone of contaminated saturated thickness (ft) 20 CSA activities (2007) Based upon depth of Type II1 well, MW-2 and absence of
Benzene above 2L Standards
Soil Bulk Dry Density {(gm/cc) 1.5 Rawls & Brackensiek (1989) bulk density of silty.clayey, sand
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 10

SUMMARY OF NATURAL ATTENUATION PARAMETERS FOR GROUNDWATER AND SOIL
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

LocNaOt.lon Date pH Coil:l(:lccl:;tity D(l)s:;;:f]d Temperature| ORP | Nitrate | Sulfate Foc
(8.U)| (mS/m) (mg/L) (’C) (mV)| (mg/L) | (mg/L) | (percent)
MW-1 224720070 6,78 76.4 1.29 2501 2181 <0.10 32 NA
MW-3 9/24/2007| 6.88 46.6 1.27 263 277 <0.10 15 NA
MW-4 | 9/24/2007] 6.59 29.2 1.26 27.6] -235| NA NA NA
MW-5 9/24/2007| 6.84 54.4 1.07 25.8] -184] NA NA NA
MW-6 | 9/24/2007] 7.24 48.2 3.62 24,71 164 0.33 7.5 NA
MW-7 | 9/24/2007] 7.63 61.9 5.33 28.9] 183 1.90 38 NA
MW-8 | 9/24/2007] 6.95 0.1 5.41 26.3] 1001 <0.10 18 NA
MW-9 | 9/24/2007| 6.52 23.0 277 23.1 36| <0.10 24 NA
MW-10 | 9/24/2007] 6.70 40.8 2.21 272 -70] NA NA NA
MW-11 | 9/24/2007] 6.90 32.7 1.26 24.5 70 NA NA NA
MW-2 9/24/2007| 5.80 22.8 245 24.7 51| NA NA NA
SB-8 9/20/2007] NA NA NA NA NA NA NA (.66
MW-6 | 9/20/2007[ NA NA NA NA NA NA NA 0.53
MW-7 | 9/20/2007; NA NA NA NA NA NA NA 1.3
Average 0.830
Notes:

- 5.U. is an abbreviation for Standard Units
- m8/m is an abbreviation for milliSiemens per meter

- mg/L is an abbreviation for milligrams per liter

- °C is an abbreviation for degrees Celcius
-ORP is an abbreviation for oxygen reduction potential
-mV is an abbreviation for millivolts
- NA indicates that this information is not available

- Foc is an abbreviation for naturally occurring carbon
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ENVIRONMENTAL SERVCES & SOLUTIONS, PLLC

TABLE 11
COMPARISON OF NATURAL ATTENUATION PARAMETERS: PLUME WELLS TO BACKGROUND WELLS
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

pH i Specll?c_ Dissolved Temperature| ORP Nitrate Sulfate
Conductivit] Oxygen
(S.U) | (mS/m) | (mg/L) ('C) (mV) (mg/iL) | (mgL) |
Plume Wells
(MW-1,MW.2, MW-3, MW-4, MW-5)

mean 6.77 51.65 1.22 26.18 +226.50 <0.10 23.50
median 6.81 50.50 1.27 26.05 -222.50 <0.10 23.50

Background Wells

{(MW-6, MW-7, MW-8, MW.9, MW-10, MW-11)

mean 6.82 32.79 329 25.63 76,29 1.12 21.88
median 6.90 32,70 2.77 24.70 70.00 1.12 21.00

Absoclute Difference
{plume mean - background mean) 0.05 18.86 2.07 (.55 302.79 1.12 1.63

Notes:

- 5.U. is an abbreviation for Standard Units

- mS/m is an abbreviation for milliSiemens per meter

- mg/L 15 an abbreviation for milligrams per liter

- °C is an abbreviation for degrees Celcius

-ORP is an abbreviation for oxygen reduction potential
- mV is an abbreviation for millivolts
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PUMP 1

HOUSE D . ,

SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well Well Well Top of Depth to | Depth to Adjusted
No. Depth Screen Casing Date Water Free Groundwater
Interval | Elevation Product Elevation
(ft, bgs) | (ft, bgs) (ft) (ft, TOC) | (ft, TOC) (ft)

94.45 10/4/2004 10.32 -= 84.13

- ( 5-20
ML ol 94.95 9/24/2007 15.63 - 79.32
MW-2 30 25 .30 54.88 10/4/2004 10.47 -- 84.41
9/24/2007 15.57 -- 79.31
MW-3 20 5.20 94.77 10/4/2004 9_.65 - 85.12
9/24/2007 15.23 -- 79.54
94.79 10/4/2004 9.39 - 85.40

MW-4 20 5-20
" 9/24/2007 | 11.68 - 83.11
10/4/2004 7.28 - 87.38

-5 20 5-20 94.66
i 9/24/2007 15.25 -- 79.41
MW-6 15 4.25-14.251 9468 9/24/2007 8.21 -- 86.47
MW-7 15 5-15 94.32 9/24/2007 10.02 -- 84.30
MW-8 18 3-18 95.06 9/24/2007 15.38 -- 79.68
MW-9 20 5-20 94.34 9/24/2007 14.79 -- 79.55
MW-10 18 3-18 94.52 9/24/2007 14.55 -- 79.97
MW-11 18 3-18 94.74 9/24/2007 15.45 -- 79.29
NOTES:

1. Well depths represent number of feet from the top-of-casing to bottom of well.

2. Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 feet above mean sea level.

3. The depth to water and depth to free product were measured from the top-of-casing.

4. Adjusted grpoundwater elevations are based on top-of-casing elevations minus the depth to water, whereas
Depth to water has been adjusted due to presence of free product using th following formula's:
DTW-DTP=X; : (78%:)(Xy) = X, : DTW-X, = DTW )

3. (--) denotes free product was not detected in monitoring well at this time.

6. Measurements obtained prior to 9:24/07 obtained by others I~
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SUMMARY OF RISK BASED LABORATORY RESLLTS FOR GROUNDWATER

HOUSE
SCOTCHMAN #25
' 7160 MARKET STREET (US HIGHWAY 17), WIEMINGTON, NORTH CAROLINA
—— — . E— - - — —
Sazmple 10— MW ] MW-2 MW-3 MW-4 MW-$ MW-6 MW-7 MW-8 MW-9 MW-10 MW-11
Samphe Dale — 104 2004 16742004 16443004 1642004 10-42004 0242007 4243007 01282007 5242007 0242007 9242007
EPA 601,602, | EPA 601,502, | EPA 61,602, | EPA 601,602, | EPA 601, 602, NCACIL Grons
625,504.1 (EDB)625,504.1 (EDB) 625,504.1 (EDB}]615,504.1 (EDB) 625,504.1 (EDBY] EPA 642 & 625,[ EPA 602 & 625, | EPA 602 & 625, | EPA 602 & 625, EPA 602 & 625, [EPAsi2a62sf o i | o
Amalyser — MADEP VEH & | MADEP VPH &] MADEP VPH &{ MADEP VPH &| MADEF VPH &| MADEP VPH & | MADEP VIH ${ MADEP YPH & | MADEP VPH &| MADEP VPI1 & MADEF veH &L ) wality Levels
EPH & EPH & EPH& EPH & EPH & EPH EPH EPH EPH EPH FPH Standards (GCLy
SMI0IOC (Ph) | SMI030C (Ph) | SM3GI6C (FH) | SMIIOC (Fb) | SMIOIEC (Pb)
Detected Compound [ d Comupound Compound Compound 3 Compound C "] Compound Campound [ d
C ds | [ ations | C atfons | C Coneenirations | € [ [y th [ Concenirationt | Concentrations | Concentratioss
O SN T ) iggl) gl L) (L) fugll T A S U TG S S W1V
Berizene 304 <10 169 23] 12| <19 <10 <14 <10 <10 <1] ) 5000
Toluene - 10 <54 1,90 7 <5q] 5] <5b <50 50 <50 5 1,900 257,500
Ethylbenzeng 760 <14 4ﬂ o <19) <10 <14 <10 <10 <10 <10} 550 29,000
Total Xylenes 330 <3 z,s% 159 <38 <3 <30 <3.0] <3.0) <30 <30 530 87,500
\TBE -2 <1.d < <1 1704 <19 <10 <10 <10 <1.0 <14 200 260,000
IPE <30)] <10 <70 210 =19 19 <Li} 10 <10 1.9 <1 70 5,000
Lead EY) <350 &3 7.6 26 NA NA A NA NA MA 15 15,000
EDB 6010 <0.019) <0.018 ~a.010) <0010 NA NA NA NA NA NA 00004 £
1-Methyinaphthaleng 88 <15 =5 <10 <10 NA NA NA NA NA NA NA NA
2-Methylnaphthaleng [ =19 5] <10 <10 NA NA NA NA N NA 144 NA
Naphthalene 270] <19 120 12 -0 =3 -5 <5 <3 <5 <3 21 15,500
,-C; Aliphatics (VPH) 1,308 <100 6,100 570 3 <100) <169 <100 B <160 < ik 420 NE
C,-C,; Aliphatics (YPH) 6,100 280 12,000 65 210 <100) <100 <100 100 <100 106 1200 NE
C;-C,; Aliphatics (EPH) <180 260) 130 <100 <100 <100) <100 100 <104 <100 < 1] ”
Co;-Cpq Afiphatics (EPID) <100 <104 <100 100 300 100 <100 100 <100 <160 - 1363 5200 NE
Cy-Cs - Aroroatics [YPH) 4,0 150 5,800 280 =1 <100 <106 <] 0 <100 <100 < 1l e E
CopoCra Aromatics tEPH) M <[00 120 - 100) <100 < [0 <100 <100, <100] < 100) <t

N

NOTES:

- M- 1o MW-5 stampled and analyzed by others during Phase 1l LSA activibes
- Analytivid sesults presented in micrograms per brep (ug/L).
- < denates anatytical result below laborztory method detection bumt. Number to nght of symbalis the method detestion lirut.
- NE denotes narcative standard has not been cstablished for compound.
- NA denotes that this sample was not analyzed for ths compound

- Anahyfical results exceading NCAC 20 Groundwater Quality Standards are in Bold type

were below

- All other compound
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SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES

SCOTCHMAN 735

7160 MARKET STREFT (US HIGHWAY 17, WILMINGTON, NORTH CAROLENA

1000

/N

e
Welt Date Benrrnw | Toloewe | Ethyl Total MTEE | IFE | Naphilnlene
No. benzene | Kylenes
) | cogry L gy | gLl
2L Stwidards ! 1,000 550 530 200 g 21
vy 1022001 30 <140 76t 830 <20l 20 270
i X24 2007 z.1 <50 1§ <39 <ig]  <if <5
w2 | 1047004 <L) <50 <14 <3 <10] <10 <10
91247007 cLo) 5] <1.0) <30 <of Lo 250
N MEE R 260 1,900 1] 2,600 <100 <0, 120)
9242007 18 50 150 220 <10] <10 - =0}
M.t L0250 23 220 [ 750 <10 __~19) 17
) 9142007 AT 53 0 47 < 9] <10 5 3}
My 1082004 12 <30 -1 <30 278 <10 <1
N Y <L) <5.0] 18 <140 <10l <in 2308
MW | Q212007 <L.0) 5. <1 0 <30 <Lo]  <Lo oy |
Mw-7_| 9243007 <L =30 10 =30 <Le] <LO 5.0}
MW-8 | 9133007 <10 =5 0] <.12I_ <3.0) <10F <1g 5
MW-p | 9242007 <1 0] 5, <10 3 <10f <19 X
[ Mw-ie 19242007 <10] -3 <10] <3, <tol =10} =50
MW-13 | 913007 21,0} <5 <10 <3 <10l <1o] <5
NOLES:
e L Analytical results expressed in mictograis pet et (ugL)
¢ MTRBE is an abbreviation for melhyl tertiary buty] ether
3 iPE is an abbreviation for isopropyl ether
4. Analytical reswt exceeding 2L Stundaed is in bold type
5 NAds an abbreviation for not avaitable
6. Measurements obtained priot to 2407 obtained by others
ENC
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B -
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Well Screen Interval

SP: Sand

SP: Fine Sand
SM: Silty Sand
SC: Clayey Sand
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I:l Impacted Soil Above Soil-to-Groundwater MSCCs (mg/kg)
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¥V Groundwater Elevation (September 2007)
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Horizontal 1 inch = 30 feet
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Note: well and boring diameters are not to scale
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TEST BORING LOG

PROJECT Scotchman #335 HOLE NO. SB-1
LOCATION 7158 Market Street, Wilmington, NC SURF. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NO. 504745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NQ. OF BLOWS TO DRIVE SAMPLER i2” W/140# HAMMER FALLING
30” - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET 1 OF 1
SAMPLE
DRIVE _ STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PERS’ DESCRIPTION OF MATERIAL DEPTH
" Concrete
4 Tan to Brown Fine Sand
6 6-7 Brown Fine Sand
g Dark Brown Fine Sand

(Moisture 7.5” to 87)




TEST BORING LOG

PROJECT Scotchman #35 HOLE NO. SB-2
LOCATION 7158 Market Street, Wilmington, NC SURF. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED 05/13/04 JOB NO, 504745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" - ASTM D, 1586, STANDARD PENETRATION TEST
SHEET I OF 1
SAMPLE
DRIVE STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH | DEPTH PERSG’ DESCRIPTION OF MATERIAL DEPTH
4" Concrete
4’ Tan to Brown Fine Sand
T 6-7 Brown Fine Sand




TEST BORING LOG

PROJECT Scotchman #35 HOLE NO. SB-3
LOCATION 7158 Market Street, Wilmington, NC SURF. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NO. 504745
GROUNDWATER DEPTH
WHILE DRILLING  Not
Established
N-NO. OF BLOWS TO DRIVE SAMPLER 12” W/140# HAMMER FALLING
30" - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET 1 OF 1
SAMPLE
DRIVE STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PER6’ DESCRIPTION OF MATERIAL DEPTH
4" Concrete

6-7

Tan to Brown Sand




TEST BORING LOG

PROJECT Scotchman #35 HOLE NO. SB-4
LOCATION 7158 Market Street, Wilmington, NC SURF. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NOQ. 564745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30” - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET | OF |
SAMPLE
DRIVE STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PER6® DESCRIPTION OF MATERIAL DEPTH
4" Concrete
7 6-7 Tan to Brown Sand




TEST BORING LOG

PROJECT Scotchman #35 HOLE NO. SB-5
LOCATION 7158 Market Street, Wilmington, NC SURF. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NQO. 504745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NO. OF BLOWS TO DRIVE SAMPLER 12” W/140# HAMMER FALLING
30” - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET10F 1
SAMPLE
DRIVE STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PERG’ DESCRIPTION OF MATERIAL - DEPTH
4" Concrete
3 Fill
7 6-7 Brown to Tan Fine Sand




TEST BORING LOG

PROJECT Scotchman #35 HOLE NO. SB-6
LOCATION 7158 Market Street, Wilmington, NC SURE. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NQ. 504745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NQ. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET 1 QF 1
SAMPLE
DRIVE STRATA
"SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PERG’ DESCRIPTION OF MATERIAL DEPTH

4”

Concrete

Fill

7

6-7

Brown to Tan Fine Sand




TEST BORING LOG
PROJECT Scotchman #35

LOCATION 7158 Market Street, Wilmington, NC

HOLE NO. SB-7

SURF. EL. 0.0

DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NO. 504745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NQ. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET 10F 1
SAMPLE
DRIVE STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PERS’ N DESCRIPTION OF MATERIAL DEPTH
4” Concrete

3 2-3 : Brown to Tan Fine Sand




TEST BORING LOG

PROJECT Scotchman #35 HOLE NO. SB-8
LOCATION 7158 Market Sireet, Wilmington, NC SURF. EL. 0.0
DATE STARTED 05/13/04 DATE COMPLETED  05/13/04 JOB NO. 504745
GROUNDWATER DEPTH
WHILE DRILLING Not
Established
N-NQO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" - ASTM D. 1586, STANDARD PENETRATION TEST
SHEET 1 OF 1
SAMPLE
DRIVE STRATA
SAMPLE SMP# RECORD CHANGE
DEPTH DEPTH PERG’ DESCRIPTION OF MATERIAL DEPTH
47 Concrete
2.5° 1-2 Brown Sand
3.0 Tan Sand




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 1D: SB-1
Location: 7158 Market Street (US Hwy 17) Construction Date: 09720107
Wilmington, North Carolina Driling Contractor: Geologic Exploration
Project No.. Drilling Method: Earthprobe 200
Client: Worsley Companies, Inc.
PQ Box 3227 Lujged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
e - & - B ’é“ - o
3 |3E _|3E|S8| Hs |ag
Comments g 5@3 g8leor Y £3 Soil Description
£ 15385883 3 |8s
A& 1582 “jog] ® £ _
L. 0 - 6" Concrete
o - _—_]
| 20 | 6"- 4 Brown siity SAND. Refusal at 4' ]
| EOB @ 4feetbgs 40
= | —
n | a
— 6.0
[ - —
—~— 8.0
— -
10.0
|
— 12.0
—— 14.0
— 16.0 n
— 18.0
20.0 ]

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - paris per million

EOB - end of boring

Symbols
- Hand Auger

B - st Penctration Test [T - Cuttings

Page

(SPT)

M - pirect Push

- Submitted for laboratory analysis

10of 1

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405




Boring Log

Site Name; Scotchman #35 Well/Sail Boring ID: SB-1B
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/67
Wilmington, North Carolina Driling Contractor: Geologic Exploration
Project No.: Drilling Method: Earthprobe 200
Client: Worsley Campanies, Inc.
PO Box 3227 Loyyed By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
e | = ~ 8§F o 2
clzf |3235] 9, |52 S
Comments 2 E@,g g2leof Ys (EF Soil Description
£ 15sa|88|88] 3= 8
clo8s] “1og -
[ 0 - 6" Concrete "
— — 6" - 1.5' Brown silty SAND -
2.0 — o . —1
N 1.5' - 3' Dark to light gray fine SAND ]
’_— —
— 4.0 —
3'- 7' Brown to dark brown silty SAND, Sampled 6 - 7' —
| -
— 8.0 —
| Strong petroleum odor -
| starting at &'
. 80
B — =
10.0
- L _
'._.__
- 12,0
- 14.0
l——- 16.0
B - —
— 18.0
| | B
’_._
20.0 B
| B _

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:
Organic Vapor Readings by a PID - photoienization detector

Symbols
- Hand Auger

- - Std. Penetration Test -Cuttings

(SFT)

[T - oirect Push

- Submitted for laboratory analysis

bgs - below ground surface
ppm - parts per million
EOB - end of boring

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405
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Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID; SB-2
Location: 7158 Market Street (US Hwy 17) Censtruction Date: 09/20/07
Witmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Criling Method: Earthprobe 200
Client: Waorsley Companies, Inc.
PO Box 3227 Loggeu By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
Comments Zlige 5% 2 9| O 3 e Soil Description
£ |E55|c8| 58| 3H: [55
& |ezRVE(2F| o £
o lods og =
| 0 - 6" Concrete ]
'___ 6" - 1' Tan silty SAND
LT 2.0 1' - 3' Dark to light gray fine SAND —
— 4.0 — —
I |:—-3‘ - 7' Light to dark brown silty SAND. Sampled 6 - 7’ —
™ Strong petroleum odor 6.0 ]
L starting at &'
| 8.0
- - -
10.0
| | ]
— 12.0
= I -
— 14.0
— - _
— 16.0
’:— 18.0 N A
20.0 i

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PI[} - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of horing

Symbols
- Hand Auger ﬂﬂ]]]]]] - Direct Push

- - Std. Penetration Test - Cuttings
(SPT)

- Submitted for |laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carclina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soi Boring 10: 8B-3
Logation: 7158 Market Street (US Hwy 17} Construction Date: 09/20/07
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method; Earthprobe 200
Client: Worsley Companies, Inc. ) » ———
PO Box 3227 ogged iy .
Wilmington, Nerth Carolina Top-of-Casing Elev.: NA
= @ -~ G E| - )
EI1ZE BEI88( Fy (o
Comments 5|2 g)_g’ §35| 93 %Eu Soil Description
A H I
[ 0 = 2o m
o g 8% o =
. 0 -6" Concrete _
- I ]
H 6" - 2' Brown silty SAND. Refusal from concrete at 2 __1
[~ EoB@a2feetbgs |,
- B N
- 40
= L
- L -
—- 6.0
= -
- - ]
— 8.0
= -
- B N
10.0
- | -
— 12.0
- = -
- - -
— 14.0
[ - .
— 16.0
— 18.0
N N N
N - N
20.0

v - Groundwater Level @ Time-of-Boting

E - Screaned Interval

Notes:

Organic Vapor Readings by a PiD - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB -~ end of boring

Symbols
- - Hand Auger

- - Std. Penetration Test - Cuttings

(SPT)

Page 1 of 1

- Submitted for laboratory analysis

ﬂ]ﬂ]ﬂﬂ - Direct Push

Environmental Services & Solutions, PLLC
0 Box 12055
Wilmington, North Carolina 28405




Boring Log

Site Name: Scotchman #35 WelliSoil Boring 1D: SB-3B
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carolina Driling Contractor: Geologic Exploration
Project No.: Drilling Method: Earthprobe 200
Client: Worsiey Companies, Inc.
PO Box 3227 Logged By. B. Lievre
Wilmington, North Carclina Top-of-Casing Elev.: NA
g L 9 ~ 8F = Q
o, ‘§ é e § st s %E . .
Comments S 15@f8flepl 9T |ET Soil Description
£ |Ss5|lo8lEs| B @5
E1EERPE Pl @ E
o 089 o -
B 0 - 6" Concrete
— 2.0 —]
[ 6" - 5' Brown silty SAND -
— 4.0 —]
- 1 —
— 6.0 §'-7' Tan fine silty SAND. Sampled 6 - 7' —
- -]
— —
— 8.0
10.0
—- 12.0
- - -
— 14.0
= - -
— - p—
|—- 16.0
— | - —
’_—_
B - -
— 18.0
B - —1
’_-.
B - ~
20.0
Symbols
v - Groundwater level @ Time-of-Boring - - Hand Auger [ﬂ]ﬂuﬂ - Direct Push
% - Screened !nterval - - Std. Penetration Test - Cuttings
(SPT)
Notes: - Submitted for laboratory analysis
Organic Vapor Readings by a PID - photoicnization detector
bgs - below ground surface Environmental Services & Solutions, PLLC
ppm - parts per million PO Box 12055
EOB - end of boring Wilmington, Nerth Carolina 28405

Page 1 of 1




| Boring Log

Site Name: Scotchman #35 Well/Scil Bering 1D: SB-4
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carolina Driling Contractor: Geologic Exploration
Project No.: Driling Method: Earthprobe 200
Client: Worsley Companies, inc.
PO Box 3227 Logged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
g ® GE', - E §- g - &
a |§E g Y e e . L
Comments 2 |$p2l3 8 a 2| OF g5 Soil Description
S |S555|58 55| B |85
§238|9E 58| 3 £
o lods o -

- 0 - 8" Concrete ]
| | _
- r— 6" - 2.5' Mottled brown/orange silty SAND -
—- 2.0 —— —]
u -]
— 2.5 - 3.5' Light tan fine sitty SAND —
| — 4.0 —
B 3.5 - 6' Brown to tan silty SAND T
i i
[ strong petroleum odor 6.0
- g pelroteum odo - 7" Dark brown sitty SAND i
- starting at 6
= . -
L 8.0
- - .
[ B N

10.0
— 12.0
—- 14.0
E* 16.0
| N 7]
— 18.0
20.0

Symbols
v - Groundwater Level @ Time-of-Boring - Hand Auger ﬂ[ﬂmﬂ - Direct Push

% - Sereened Interval - - S{d. Penetration Test - Cuttings
(SPT)
Notes; - Submitted for laboratory analysis
Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface Environmental Services & Solutions, PLLC
ppm - parts per million PO Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: SB-5
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carolina Driling Contractor: Geologic Exploration
Project No.: Drilling Method: Earthprobe 200
Client; Worsley Companies, Inc.
=0 Box 3227 Logged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
g ] E T Ig E £ 2
- = o~ 9 EINH Q
Comments 5t g).g’ 55 g 3% %"g Soil Description
£ )5v5l828l 55| B ¥§
g ezRI"E1 28] & E
o lgds o' 4 =
B 0 - 4" Concrete B
- — —_
— — 4" -2.5" Tan to black silty SAND —
—— 20 | — ]
[~ ™ 2.5-5'Gray sity SAND N
— 4.0 — —
— 6.0 5 - 7' Mottled brown to tan to brown siity SAND. Sampled 6-7' —-
[~ Petroleum odor i
| starting at6.5' B
— 8.0
[— - -
10.0 ]
[ 120
. .
B = —
— 14.0 g
[ 16.0
- 7
B — -
— 18.0
-
20.0
B —

Symbols
v - Groundwater Level @ Time-of-Boring - - Hand Auger

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

Page 1 of 1

[m]:ll]m - Direct Push

% - Screened Interval - - Std. Penetration Test - Cuttings
(SPT)
Notes: - Submitted for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 1D: S5B-6
Location; 7158 Market Strest (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Earthprobe 200
Client; Worsley Companies, Inc. ) . S
"0 Box 3227 ogged By: . Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
1. ¢ ~) EE|
D88 2558 Is [od] esion
Comments g 1%@.5’ §8legl s [E% Soil Description
£ 5 D 5l5 2 5 T g [ S uE)
§852°E 28] @ =
o 1635 i =
== B 0 - 4" Concrete ]
" W ]
- ~
— 2.0 4" - 3.5' Tan to brown sitty SAND —]
- —
l'—_ 40 3.5' - 4' Light gray fine SAND
4'- 7' Brown to dark brown silty SAND. Sampled 6 -7' —
B 6.0 —
| Strong petroleum odor| -
| starting at €' .
—— 8.0
- - —
10.0
- . —
— 12.0
— 14.0
- — —
— 186.0
- - .
— 18.0
20.0

Symbols
v- Groundwater Leve! @ Time-of-Boring - - Hand Auger H]Iﬂ]l]] - Direct Push
% - Screened Interval - - 5td. Penetration Test - Cuttings

(SPT)

Notes: - Submitted for laboratery analysis

Organic Vapor Readings by a PID - photoionization detector

bgs - below ground surface Environmental Services & Solutions, PLLC
ppm - parts per million PO Box 12055

EOB - end of boring Wilmingten, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Seil Boring 1D: 8B-7
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Driling Method: Earthprobe 200
Client: Worslay Companies, Inc.
PC Box 3227 Logged By: B. Lievre
Wiimington, North Carolina Top-of-Casing Elev.: NA
= @ ~| B8 F - o
€ |5 a
9 § = R 3 2 2e . -
Comments 2 1502[8 Sleg t; § |ES Soil Description
= |E9E|e gL
5 |3 @ t?) =l 8T ol = 7] &
| 0 - 4" Concrete ]
— 2.0 J —
|- -
t__ 40 l 4" - 7' Mottled brown & tan silty SAND. Sampled6-7" ]
" =
L -
I~ = -
— 8.0
10.0
| .. -
— 12.0
— 14.0
= L —
— 16.0
— — -
- 180
B — _
20.0 B
Symbols
v - Groundwater Level @ Time-of-Boring - - Hand Auger [ﬂm]]ﬂ - Direct Push
- Screened interval Bl - std Penetration Test - Cuttings
(SPT)
Notes: - Submitted for laboratory analysis
Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface Environmental Services & Solutions, PLLC
ppm - parts per million PO Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 10: SB-8
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wiimington, North Carolina Drilling Contractor; Geologic Exploration
Project No.: Drilling Method: Earthprobe 200
Client: Worsley Companies, Inc.
PO tax 3227 Logged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
g b7} é o e ‘gE E g
- = o = & K= = ] a
Comments 2 |5 ié B8t E 2| 93 E‘% Soil Description
o loS% [of: -
. 0 - 4" Concrete
- A" - 2.5 Tan to brown siity SAND —
—— 2.0 —]
— 2.5'- 3.5 Light gray fine SAND —_
[ 40 ]
= = -
B | 3.5'- 7' Mottled tan & brown sity SAND. Sampled 6 - 7' T
— 6.0 —]
|:_ — -1
8.0
10.0
—— 12.0
-_— 14.0
= -
— 16.0
— 18.0 N
20.0 H
Symbols
v - Groundwater Leve! @ Time-of-Boring - - Hand Auger ﬂ]]]]]]]] - Direct Push
% - Screened Interval - - 35td. Penetration Test - Cuttings
(SPT)
Notes:. - Submitted for laboratory analysis
Organic Vapor Readings by a PID - photoionization detector
bys - below ground ‘surface Environmental Services & Solutlons, PLLC
ppm - parts per million PO Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soi! Boring |1D: SB-8
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carelina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Earthprobe 200
Client: Worsley Companies, Ing.
PO Bo, 3227 Logged By: B. Lievre
Wilmingten, North Carolina Top-of-Casing Elev.. NA
g E g B g §E E '] 4] 8
Comments %2 E) L o 83 [28§ Soil Description
s [Eg5l58)58) 52 |35
§(2g2(vE28] & £
o _[glg O =
0 - 4" Concrete N
l_u e ——
~ 4" - 2.5' Tan to brown silty SAND ~
— 2.0 —
L — 2.5'-3.5' Light gray fine SAND —
| _
— 4.0 —
- .
B | 3,5'- 7' Mottled tan & brown silty SAND. Sampled 6 - 7' ]
L— 6.0 j
— 8.0
N B N
t 10.0
l-—— 12.0
= | -]
o 14.0
— 16.0
— 18.0
- I'" |
20.0

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photojonization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

H]]]]]H] - Direct Push

- Std. Penetration Test - Cuttings
(SPT)

Submitted for laboratory analysis

- Hand Auger

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405

Page 1 of 4




Boring Log

Site Name: Scotchman #35 Well/Soil Eoring iD: $B-10
Location: 7158 Market Street (US Hwy 17) Construction Date: 02!29!08
Wilmington, North Carolina Drilling Contractor: Envirenmental Sves. & Soltns., PLLC
Project No.: Criling Method: Hand auger
Client: Worsley Campanies, Inc, .
PO Box 5227 Logged By: 3. Liewe
Wilmington, North Carolina Top-of-Casing Elev.: NA
% Eé 32 & é 2, s
Comments 2552|853 cg-g g% Soil Description
1533|328 85] < |98
S8 lo8s oN4 =
0 - 5" Asphalt and stone ]
B 5" - 8" Concrete
— 20 —
— 8" - 4' Brown & light gray mottled fine SAND -
— 4.0
4' - 6" Reddish brown silty SAND —_
— 6.0 0
= |f|%m - 7' Tan silty SAND. Sampled 6 - 7' -
— 8.0
10.0

_L— 12.0
_ 14.0
B

— 16.0

— 18.0

20.0

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts paer miltion

EQB - end of boring

Symbols
- - Hand Auger [l]]mm - Direct Push

B - st Penetration Test B - Cuttings
(8PT)

- Submitted for laboratory analysis

Environmenta) Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carclina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: SB-11
Location: 7158 Market Street (US Hwy 17) Construction Date: 02/29/08
Wilmington, North Carelina Drilling Contractoer; Environmental Sves, & Sclins., PLLC
Project No.: Drilling Method:; Hand auger
Client: Worsley Companies, Inc.
PO Box 3227 Legged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
2. ¢ -~ 8F - @
o (85 _(EE[88) Bs |ap
Comments z § @f2(is|e=| ST |ET Soil Description
SR IO k- o -
| 0 - 5" Asphalt and stone R
E— 2.0 —
’:_ 5" - 5" Brown silty SAND with layers of light gray sand. _:'
— 4.0 __‘
— 5' - &' Dark red/brown silty SAND —
— 6.0 0 pom
B ,?I% - 7' Tan sity SAND. Sampled 6 - 7°
— 8.0
F_ N ]
10.0
)_ - pu—
— 12.0
— 14.0 B
- 16.0 B
| [ —
— 18.0 ]
20.0 N

v - Groundwater Level @ Time-of-Boring
% - Sereened Interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EGCB - end of boring

§ym_bols-
- Hand Auger IIH]I]I[I - Direct Push

- - Std. Penetration Test - Cuttings
(SPT)

- Submitted for laboratory analysis

Environmental Services & Solutiohs, PLLC
PO Box 12055
Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 1D: SB-12
Location: 7158 Market Street (US Hwy 17) Construction Date: 02/29/08
Wilmington, North Carclina Drilling Contractor: Environmental Svcs. & Soltns., PLLC
Project No.: Drilling Method: Hand auger
Client: Worsley Companies, Inc, ‘
PO Box 3227 Logged By: B, Livvre
Wilmington, North Carolina Tap-of-Casing Elev.: NA
= ~ 8| o @
Eu; E é ki £ §' % ™ 4 &
Comments 2 ,1% o258 § = Lz g £ % Soil Description
BI2ETS|BEI5E! A 1
o lg 85 O = - —
0 - 2" Asphalt. 2" - 6" Tan silty SAND _
_|_ 20 6" - 3’ Gray to light gray fine SAND. __:
— -1
— 4.0 —
3' - 7' Dark brown silty SAND. Sampled 6 - 7* —
k— 6.0 —
= 0 ppm _]
}_ FiD
— 8.0
’— 10.0
— 12.0
— 14.0
— 16.0
— 18.0
— - —
20.0 R
B T -
Symbols
v - Groundwater Level @ Time-of-Boring - - Hand Auger HH]]I]]] - Direct Push
E - Screened Interval - ~ Std. Penetration Test - Cuitings
(SPT}
Notes:. ~ Submitted for laboratory analysis
Organit Vapor Readings by a PID - photoionization detector
bgs - below ground surface Environmental Services & Solutions, PLL.C
ppm - parts per million PO Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: SB-13
L.ocation: 7158 Market Street (US Hwy 17) Construction Date; 02/29/08
Wilmington, North Carolina Drilling Contractor: Environmental Sves. & Soaltns,, PLLC
Project No.: Drilling Method: Hand auger
Client: Warsley Companies, Inc.
PO Box 3227 Logged By: B. Liev:e
Wilmington, North Carolina Top-of-Casing Elev.; NA
2lsd |sg|BE| = 8
65 2515 38 128 ‘ .
Comments Sl1ie2sslegl YT (EF Soil Descriptian
£ |Sselseglss| EHe |85
o |f =00 pg ] k=
01823 o =
f 0 - 3" Asphalt. ]
3" - 1' Tan silty SAND with small stones
—
— 2.0 —
— 1' - 4' Gray to light gray fine SAND —
— —
— 4.0
4" - 8' Dark brown silty SAND —J
B 60 3198
— FID 7' Dark gray slightly clayey SAND. Sampled6-7' —
L 8.0
- = —
— - —
10.0
| - 1
12.0 4
- | B
- 14.0
- 16.0 B
| - .
B —
— 18.0 B
20.0 ]

v - Groundwater Level @ Time-of-Boring
% - Screened interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

Symbols
- - Hand Auger . ﬂ}]]]]]]] - Direct Push

- - Std. Penetration Test - Cuttings
(SPT)

- Subrnitted for laboratory analysis

Environmental Services & Solutions, PLLGC
PO Box 12055
Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Seil Boring ID: 5B-14
Location: 7158 Market Street {(US Hwy 17) Construction Date: 02/29/08
Wilmington, North Carolina Oriling Contractor: Environmental Svcs, & Soltns., PLLC
Project No.: Drilling Method: Hand auger
Client: Worsley Companies, Inc, .
PO Box 3227 Logged By: B. Lievre
Wilmingtan, North Carolina Top-of-Casing Elev.: NA
= [ [ “_ Ia E‘ b= &
% 85 _[BE[58| Hs |ad o
Comments 2 lz@2l3slenl O [ET Soil Description
£ |s5El53| 85 Bz (8¢
glggalnE ogl 3 £
0 6383 O ¥ =
0 - 2" Asphalt. ]
)- 2" - 9" Tan silty SAND with small stones
oo 2.0 9" - 3' Dark brown silty SAND. Refusal at3’ —
- -
— 4.0 r—
— 8.0
10.0
— 12.0
— o —
— 14.0
}:— 16.0
— 18.0
20.0

v - Groundwater Level @ Time-of-Boring
% - Sereened interval

Notes:

Crganic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

Symbols
- - Hand Auger [ﬂ]]]]]ﬂ - Direct Push

Ml - st Penetration Test [ - Cuttings
(8PT)

- Submitted for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, Nerth Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Sail Boring iD: SB-148
Location: 7158 Market Street (US Hwy 17) Construction Date: 02129108
Wilmington, North Carolina Drilling Contractor: Environmentat Sves. & Soltns., PLLC
Project No.. Driling Method: Hand auger
Client: Worsley Companies, Inc.
PO Box 3227 Logged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
= | & ~| 8E - o
G |3E [35/88] Fs o .
Comments g é 028 fleo; 9 s [ET Soil Description
£1338138) 53] §° B2
a [53%5] "|&& =
a3 0 - 2" Asphalt. ]
| 2" - 9" Tan silty SAND with small stones
» 9" - 1.5' Dark brown silty SAND _|
|— 2.0 _%
B 1.5' - 4 Light gray fine SAND __q
— 4.0
— 4' - 7' Dark brown silty SAND. Sampled6-7' — —
- > 0 -
| FID
— 8.0
- —
10.0
— 12.0
’_
— 14.0
B B .
" 16,0 B
r 18.0 F _|
— ’_ =]
20.0 N

MNaotes;

Qrganic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

Page 1 of 1

Symbois
v - Groundwater Level @ Time-of-Boring - - Hand Auger
% - Screened Interval - - Std. Penetration Test - Cuttings

(SPT)

- Submitted for laboratory analysis

ﬂ]]]]]m - Direct Push

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: MW-6
Location; 7158 Market Street (US Hwy 17) Construction Date: 09/20/07’ .
Wilmington, North Carolina Drilling Contractor: Geolegic Exploration
Froject No.: Drifling Method: Hollow-stem auger
Client: Worsley Companies, Inc. .
PQ Box 3227 Logged By, B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
= ) ~l BE -
€1sg [z2]83| 8. |o
Comments %3 Eg’ - g 9§ E% Soil Description
£ 155538l g3| Fc [A5
Flazo"E1 28 o £
0|03 O =
0 - 2" Asphalt & stone N
| 20 2" - 3 Tan silty SAND _
i . 7
— 4.0 _J
f— 6.0 ]
i = -
[ 8.0 S -
— v 5 i
— : 3' - 15' Brown to dark brown silty SAND. Sampled ~5' for Foc, —
- : |
10.0 —
— 12.0 p—
— — ]
— 14.0 %‘ —
| EOB @ 15 feet bgs -
— 16.0
— 18.0
20.0

% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per millicn

EOB - end of boring

Symbols
v - Groundwater Level @ Time-of-Boring - - Hand Auger [[[HIH]] - Direct Push

Bl - st Penctration Test  [BER - cuttings
(SPT)
- Submitted for iaboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055

Wilmington, North Carolina 28405
Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: MW-7
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/20/07
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Hollow-stem auger
Client: Worsley Companies, inc.
PO Box 3227 Logged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA

g T 2 s E §- g-. =
o |EE 12252 38 . o
Comments & % @2(8sleel 9T Soil Description
£ |558|c8| &3] B<
g1z RVE 28 §{
o oY% O
[ 0 - 3" Asphailt & stone
- 3"~ 1' Tan siity SAND
— 1" - 2' Brown silty SAND -
— 2.0
= 2'-3' Light gray silty SAND -
- 4.0 —
= —_
— 8' Dark brown sandy SILT. Sampled ~5' for Foc. —
== 6.0 —
— 8.0
B l 1 1 H -..T
[ Petroleum odeor in 8'- 10" Tan sitty SAND _%
development water 10.0
- —
— 12.0 ]
— 10" - 15' Dark brown silty SAND -
= _
[ 14.0 = —
EOB @ 15 feethgs = ]
[- 16.0 )_
- '_ -
— 18.0
l__ f— —
20.0 B

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

.
- Hand Auger ﬂmﬂm - Direct Push

- - Std. Penetration Test - Cuttings
(SPT)
- Submitted for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 1D: MW-8
Location; 7158 Market Street (US Hwy 17) Construction Date: 09/21i07
Wilmington, North Carolina Driling Contractor: Geologic Exploration
Project No.: Drilling Method: Hollow-stem auger
Client Worsley Companies, Inc.
PO Box 3227 Logged By: B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.: NA
= |- ¢ ~ 8F| 2
B |8c _|BE58] Hs fae N
Comments N ep| 9% [EF Soil Description
£ 53 E g 8l g0 ol = 0N a
— —
— 0 - 3' Light brown silty SAND —
— 2.0 —
" 4.0 _
~ N
— 3' - 8' Brown to tan silty SAND —
— 6.0 j
- ; _
— 8.0
B 43
— W __‘
— 2 ) —
10.0 ,”‘ ]
— 2% 8' - 13' Dark brown sandy SILT -
E | ]
— 12.0 g —_
— 14.0 —
[ at 13'- 18’ Tan sity SAND -
F 16.0 ; ]
| EOB@ 18 feetb & : -]
— @18festbas 1449 ﬁ :
20.0 ]
» B ]

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photeionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

§ym_bois-
- Hand Auger []]]]I]]]] - Direct Push

- - Std. Penetration Test - Cuttings
(8PT)

- Submitted for laboratory analysis

Environmental Services & Solutions, PLLC
FO Box 12055
Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: MW-9
Location: 7158 Market Street (US Hwy 17} qustructlon Date: 09!21IQ7 '
Wilmington, North Carolina Drilling Contractar: Geologic Exploration
Project No.: Drilling Method: Hollow-stem auger
Client: Worsley Companies, Inc. .
PO Box 3227 Logged By:. - B. Lievre
Wilmington, North Carolina Top-of-Casing Elev.; NA
oy & ~f 8 F — @
S15g (3€i82| Ho |o . -
Comments : H Bg 38 E o| O 3 g% Soil Description
£15Tg/ag a8l H= 8§
alg8s “loe| °® =
—— 0 - 3' Light gray silty SAND -
— 20 _:
B R ]
— 4.0 3'- 5' Tan silty SAND ——]
5' - 5.5 Brown silty SAND a
__ : =
[ 5.0 5.5' - 7' Tan sity SAND -
— 8.0 —
- i~ 7'-12 Brown sandy SILT -
10.0 1§ —
| . _
— 12.0 u
s — E’ i ]
— 14.0 § ]
e 16.0 12" - 20' Red silty SAND —
-  e—— ‘ ]
L 18.0 §I‘§§, —
- ——] i }}_ —
B —— :Eri 3 -
KRR -
EOB @ 20 feet bgs 20.0 7

v - Groundwater Level @ Time-of-Boring
E - Screened Interval

Notes:

Organie Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EQB - end of boring

Symbols
- - Hand Auger [[[]]]]Il] - Direct Push

- - Std. Penetration Test - Cuttings
(8PT)

= Submitted for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Bering ID: MW-10
Location: 7158 Market Street (US Hwy 17) Construction Date: 09/21/07
Wilmington, North Carclina Criling Contractor; Geologic Exploration
Project No.: Crilling Method: Hollow-stem auger
Client: Waorsley Companies, Inc. .
PQ Box 3227 Logged By: B, Lievre
Wilmington, North Carelina Top-of-Casing Elev.. NA
= & tr ‘6 ’é‘ e €
S 15 |32| 88| §o e
Comments 5 % 6 g § K 2 Er; 3 TE %% Soil Description
%_ 5% E g JE g’g E = |® 5
2 - £
8 (684 “lo@| © =
0 - 2" Asphalt/crushed stone |
B 2" - 2' Brown silty SAND ]
— 2.0
| 2' - 5" Gray silty SAND =
— 4.0 —
—~ 6.0 —]
— 8.0 = ; : 5'- 11" Brown to dark brown sandy SILT ——
— . -
- ?’ f |
10.0 3 —
B o 7
i 2%
L. ; % 11" - 12' Brownish red silty SAND -~
Al
— 12.0 ,it];
- il % —
. E——“‘"‘ XE éz _—
—- . 14.0 —]
| Possible petroleum = : _
—odor In development 12" - 18' Light brown to tan sandy SILT ]
water
R -
- 16.0 = o —
- 7 —
.. S ]
EOB @ 18 feet bgs 18.0 Hael
- - ]
20.0

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOB - end of boring

Symbols
- - Hand Auger H]]]]]]]] - Direct Push

- - Std. Penetration Test - Cuttings
(SPT)

- Submifted for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: MW-11
Location: 7158 Market Street {US Hwy 17) Construction Date: 09/21/07
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Hollow-stem auger
Client; Worsley Companies, Inc.
PO Box 3227 Logged By: B. Lievre
Wilmingten, North Carolina Top-of-Casing Elev.: NA
P ~| 8F - 2
w |5 _|BE[58| Fs |ge
Comments 2lig2lid|ee| § T |EB Soil Description
81588 “loe =
— 0 - 2' Grass/ brown silty SAND —
— 2.0
— o 2'- 4' Light gray silty SAND —
- et —
— 4.0 ;
- i ]
. 6.0 Qo33 i —
_ : zaz |
- 4' - 10" Brown silty SAND —
B = i ty N
- 8.0 : —]
— . -
[ ; -
10.0 % %
— e 10' - 11' Black silty SAND —
— = -
— 12.0 —— ' —
— 14.0| ¥ _
— : 11' - 18' Light brown to tan silty SAND —
Possible petroleum % —
odor at 15 16.0 = 5 5 ]
5 . =
[ EOB @ 18 feetbgs ; ]
18.0 ﬁ 5
20.0 B

v - Groundwater Level @ Time-of-Boring
% - Screened Interval

Notes:

Organic Vapor Readings by a PID - photolonization detector
bgs - below ground surface

ppm - parts per million

E0B - end of boring

Symbols

- Hand Auger E]]]H]]] - Direct Push
- Std. Penetration Test - Cuttings
(8PT)

- Submitted for laboratory analysis

Environmental Services & Solutions, PLLC

PO Box 12055

Wilmington, Noith Carolina 28405

Page 1 of t
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WELL CONSTRUCTION RECORD

North Carolima - Department of Bnvirenment and Natural Resources — Division of Water Quality ~ Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) _Ray Rogers CERTIFICATION # ___ 2428
WELL CONTRACTOR COMPANY NAME SEI Enviropmental, Inc. PHONE # (919) 832-2535
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT #
(if applicable) . (if applicable)
1. WELL USE (Check Applicable Box): Residential L] MunicipalPublic [ Industrial [ Agricuttural L]
Menitoring %] Recovery | Heat Pump Water Injection [l Other L] 1f Other, list Use
2. WELL LOCATION: 7 Rridee [J (] ‘
- o e Slope LI Valley 1% Flat
Nearest Town: Wilmington County New Hanover (check appropriste box)
7158 Market Street (Scotchman #35) Latitude / longitude of well location
(Strest Name, Nurnbers, Commurily, or Subdivision end Lot No,, Zip Code) )
) d 8/minutes/! ds
3. OWNER _ Worsley Companies, fic. _  (fogron mEI smé ) y
ADDRESS _Post Office Box 3227 Latitude/iongitude sourcei] bGPS Topographic map
(Street or Route No) (C eck ox)
Wilmingion Norih Carolina 28406
ity or Torm ate Zip Cods . DEPTH DRILLINGLOG
(910) 395-5300 ‘From To Formation Description
Area Code— Phone Number o R 5 Aspha.lt
4. DATE DRILLED 09/20/04 .5 - 3 Dark brown sand
5. TOTAL DEPTH 20.0 Feet 3 - 5 White & grey sand
6. DOBS WELL REPLACE EXISTING WELL? YEs [] No X 5 . 20 Dark Brown sand
7. STATIC WATER LEVEL Below Top of Casing: 10 FT.
" {Use“+™if Above Top of Casing}
8. TOPOFCASINGIS 0.0 FT. Above Land Surface*
*Top of casing terminated at/or below tand strface requtires a
variance in ascordance wilh 1A NCAC 2C 0112,
9. YIELD (gpm): _ N/A METHOD OF TEST N/A
10. WATER ZONES (depthy. ___ N/A
11. DISINFECTION: Type _N/A _ Amount N/A
12. CASING:
Wall Thickness
Depth Diameter or Weight/Ft. Material
FROM __0 _TO _ 5 __ FT _20" Sch40 PVC _ _ LOCATION SKETCH
FROM TO FT : Show direction and distance in miles from at least two State Roads or
FROM TO FT County Roads, include the road numbers and commeon names.
13. GROUT:
Depth Material Method
FROM 0 TO 2 FT Portland Slurry
FROM TO FT
14. SCREEN:
Depth Diameter _SlotSize  Maferial
FROM 5 TO - 20 FT 2 in 0010 in PVC
FROM TO FT in in
15, SAND/GRAVEL PACK:
Depth Size Material
FROM 3 TO _ 20 FT 20/40 Fine Silica Sand
FROM

Topographic / Land setting:
16 REMARKS: Bentonite Seal 2' — 3° ‘

I DO HEREBYSCERTIFY THAT THIS WELL WAS
CONSTR 8T 8, ANP)THAT A C

Ok
3

£~

ONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL
OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

[ 2(15 o

NS

Submit eriginal to the Division of Water Quality, Groundwater Section, 1636 Mail Service Cente
f] ] T -
27699-1636 Phone No, (919) 733-3221, within 30 days. ?

SIGNATURE OF-CONTRACTER OR AGENT  (oki@nlAl. on ALWS)

DATE

Raleigh, NC

GW-1 REV. 07/2001



MW-2
WELL CONSTRUCTION RECORD -

North Carolina - Department of Bnvironment and Netural Resources - Division of Water Quality — Groundwaler Section ‘

WELL CONTRACTOR (INDIVIDUAL) NAME (print) _Ray Rogers CERTIFICATION # __ 2428
WELL CONTRACTOR COMPANY NAME SEI Envirenmental, Inc, : PHONE # (919) 8322535
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT #
(if appficable) (if applicable)
1. WELL USE (Check Applicable Box): Residentiat [] MunicipalPubtic (] Industrial [ Agricuttural £
Monitoring Recovery [] Heat Pump Water Injection [] Other L1 1f Other, list Use

2. WELLLOCATION: = O Ridge | Slape L] Valley Flat

 Nearest Town: Wilmingion County New Hapover (check appropriate box)

7158 Market Street_(Scotchman #35)
(Street Wame, Nunbers, Community, or Subdivision and Lot No., Zip Cods)

" Latitude / [ongitude of well [ocation

3 OWNER  Warsley Co e, In (degrees/minirtes/seconds)
. orsley Companies, Ine, . L .
: hi
ADDRESS _ Post Office Box 3227 Latitude/longitude SDuﬂ‘E:hgq S)I:g 4] Topographic map
(Street or Route No.) :
Wilmington North Carolina 28406
City o Town Btate Zip Code DEPTH - DRILLING LOG
{910% 395-5300 . From To Formation Description
Arsg Code - Phone Number 0 _ 5 Asphalt
4. DATE DRILLED 09/20-21/04 s - 4 White & grey sand
5. TOTALDEPTH 30 Feet 4 - 30 Dark brown sand
6. DOES WELL REPLACE EXISTING WELL? YES [ no
7. STATIC WATER LEVEL Below Top of Casing: 8 FT.
(Use “+" if Above Top of Casing)
8, TOPOFCASINGIS 0.0 FT. Above Land Surface*
*Tap of casing terninated at/or below land surface requires a
variante i accordance With 1SANCAC 2C 0118.
9. YIELD (gpm):__ N/A METHOD CF TEST N/A
10. WATER ZONES (depth): N/A
11. DISINFECTION: Type _N/A __ Amount N/A
12. CASING: '
Whall Thickness
Depth Diameter or Weight/Ft. Material
"FROM __0__ TO _ 25 _ FT _2.0" Scha0 PVC e . LOCATION SKETCH
FROM 0 TOo ~ 20 FT 60" §chdd Ve SC}::)W direction fmd distance in miles from at least two State Roads or
FROM TO FT : unty Roads, include the road numbers and common names,
13, GROUT:
Depth Materiat Method
FROM 0 TO 19 FT Portland Tremnie
FROM _ 0 TO _ 20 _ FT Portland Tremmie
14. SCREEN: . :
Depth Diameter  Slot8ize  Material
FROM 23 TO 30 FT 2 im 0010 in PVC
FROM TO FT in in
15. SAND/GRAVEL PACK:
Depth Size Material
FROM 22 TO 30 FT 20/40 Fine Sifica Sand
FROM __
Topographic / Land setting:

16 REMARKS: Bentonite Sea] 19°—22'

CONS COPY OF THIS RECORD HAS BEEN PROVIDED TQ THE WELL OWNER
/2_ / 15 / oy
~ SIGNATURE OF CONTRAGTOR OR AGENT ( ORIGINAL ond cn.g) DATE ’

Submit original to the Division of Water Quality, Groundwater Section, 1636 Mail Ssrvice Center — Raleigh, NC
27693-1636 Phone No, (919) 733-3221, within 30 days. GW-1 REV. 07/2001




| . MW-3
WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natura] Resources ~Division of Water Quality — Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Ropats i : CERTIRICATION # 2421_3
WELL CONTRACTOR. COMPANY NAME SEI Enviropmental, Inc. PHONE # _ (919) 832-2535
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT #
(if applicable) (if applicable)
]. 'WELL USE (Check Applicable Box): Residential ] MunicipalPublic [J - Industriat [ -+ Agricutturat I
Monitoring €] Recovery (] Heat Pump Water Injection [] Other ] If Other, list Use _
2. WELLLOCATION: - O Ridge O stope [ valiey Xl Frat
Nearest Town: Wilmington -~ County New Hanover (check appropriate box)
7158 Market Street {Scotchman #35) Latitude / longitude of well location
(Street Name, Numbers, Community, or Subdivision and Lot No., Zip Code)
ER 1 ies. In (degrees/minutes/seconds)
3. OWN Woreley, Comparies, Ing Latitude/longitude source: L_..I GPS IZ[ Topographic map
ADDRESS _Post Office Box 3227 {check box)
. (Street o7 Route No)
Wilmington North Carolina 28406
CityorTown Stats Zip Code DEPTH DRILLING LOG
{910)395-5300 From To ' Formation Description
Area Code - Phone Nurber - 0 . 5 Asphalt
4. DATEDRILLED __ 09/20/04 5 - 3 White sand
5. TOTALDEPTH 20.0 Feet 3 . 6 Light brown sand
6. DOES WELL REPLACE EXISTING WELL? YEs ] no (¥ 6 . 20 Dark Brown sand
7. STATIC WATER LEVEL Below Top of Casing: 9 FT.
{Use "+ if Above Top of Cn.sipg)
8. TOPOFCASINGIS 0.0 FT. Above Land Surface*
*Top of casing terminated at/or below land surfacs requires a
varianoe in accordance with 15A NCAC 2C .0118.
9. YIELD (gpm): _ N/A METHOD OF TEST N/A
10, WATER ZONES (depth): N/A _
11. DISINFECTION: Type __ N/A Amount N/A
12. CASING:
Wall Thickness
Depth Diameter or Weight/Ft. Material
FROM - ¢ TO 5 FT 20" - Schd0 pVC LQCATION SKETCH
FROM To FT == Show direction and distance in miles from at least fwo State Roads or
FROM TO ET County Roads, inciude the road numbers and common names.
13, GROUT:
- Depth Material Methed
FROM 0 TO 2 FT Porfland Slurry
FROM TO ¥T '
14, SCREEN:
Depth Diameter Slot Size Material -
FROM 5 TO 20 FT 2 in 0.010 in PVC
FROM TO FT in in
15. SAND/GRAVEL PACK:
Depth Size Material
FROM 3 TO 20 FT 20/40 Fine Silica Sand
FROM o]
Topographic/ Land setting: PEERI, e

16 REMARKS: Bentonite Seal 2° -3’

¥ CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL
ION STANDARDS, AND THAT A COLY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

J‘L/fo/OLf

~h SIGKATURE OF CENTRA AGENT (al‘L\&uJ:-\-L_ oNFILE) DATE

Submit original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center — Raleigh, NC

27699-1636 Phane No. (919) 733:3221, within 30 days. GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina — Department of Environment and Natural Resourcgs — Division of Water Quality — Groundwater Section

MW-4

* WELL CONTRACTOR (INDIVIDUAL) NAME (print) _Ray Rogers _ : CERTIFICATION# ___2428
‘WELL CONTRACTOR COMPANY NAME SEI Environmental, Ino. PHONE # (919) 832.2535
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT #
(if spplicable) (if applicabls)
1. WELL USE (Check Applicable Box): Residential [ Municipat/Public [ _ Industrial [] Agricultural [
Monitoring B Recovery (]~ Heat Pump Water Injection L] Other (]  If Other, list Use
2. WELL LOCATION: [ Rridge L1 Stope L1 vall Flat
. ge ope allsy a
Nearest Town: Wilmington County New Hanover {check appropriate box)
7158 Market Street {Scofchran #35% : Laintude / Iongitude of well location
(Street Name, Numbers, Community, or Subdivision and Lof No., Zip Code)
degrees/minutes/seconds
3. OWNER _ Worsley ompanies, Jnc, © titader ,m: oD crs B i "
ADDRESS _Post Office Box 3227 o S ek poBEpO TR
(Street or Route No ) (check bhox)
Wilmington North Carolina 28406 :
City ot Town Stats Zip Code DEPTH DRILLING LOG
(910) 395-5300 From To Formation Description
Area Code - Phone Number ) . 0 . 5 Asphalt
4. DATE DRILLED 09/20/04 .5 - 4 White sand
5. TOTAL DEPTH 20.0 Peet : , 4 - 8 Light brown sand
6. DOES WELL REPLACE EXISTING WELL? YES L] No 8 . 20  Dark brown sand
7. STATIC WATER LEVEL Below Top of Casing: 8 FT.
(Use “+"if Above Top of Casing)
8, TOP QF CASING IS 0.0 FT. Above Land Surface*
*Top of casing terminated ab/or below land surface requires a
varianoein accordance with 1SA NCAC 2C 0118. _
9. YIELD (gpm): _ N/A METHOD OF TEST N/A
10, WATER ZONES (depth): ___N/A
11, DISINFECTION: Type __N/A Amount N/A
12. CASING:
Wall Thickness
Depth Diameter or Weight/Ft. Material )
FROM _ 0 TO 5 FT 20" Schd0 PVC : , . LOCATION SKETCH
FROM TO FT Show direction and distance in miles from at least two State Roads or
FROM TO FT County Roads, include the road numbers and common names,
13. GROUT:
Depth Material Method
FROM 0 TO 2 FT Portland Slurry
FROM TO FT
14, SCREEN: ’
Depth Diameter Slot Size  Material
FROM 5 TO 20 FT 2 in 0010 in PVC
FROM TO FT in n
15. SAND/GRAVEL PACK:
Depth Size Material
FROM 3 TO 20 FT 20/40 Fine Silica Sand
FROM
Topographic / Land setting:

16 REMARKS: Bentonite §2a] 2° ~-3°

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL
CONSTRUCTIONS DARDS D THAT A COPY OINTHIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

2l

ENT (ORIGINAL. ol FiLg) DATE

Submit original o the Division of Water Quality, Groundwater Section, 1636 Mail Service Center — Raleish. N
27699-1636 Phone No. (919) 733-3221, within 30 days. aleigh NC

S’

$iGNATURE OF CONTRECTOR

GW-1 REV. 07/2001



North Carolina — Department of Eovironmenit and Natural Resources — Division of Weter Quality — Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) _Ray Rogers

IVE¥YY =D

WELL CONSTRUCTION RECORD

CERTIFICATION# ___ 2428

WELL CONTRACTOR COMPANY NAME SEI Environmental, Inc. PHONE # (919) 832-2535
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT #
(if appliceble) (if applicable)
1. WELL USE (Check Applicable Box): Residential [ MunicipalPublic [~ Industial L] Agricultural [J
Monitoring B Recovery O Heat Pump Water Injection O oOther [] 1 Other, list Use
2. WELLLOCATION: : [T ridge [ Slope [ valley [ prat
Nearest Town:. Wilmington Caounty New Hanover (check appropriate box)
7158 Market Street (Scotchman #35) Latitude / Iongitude of well location
{Street Nare, Nurbers, Community, or Subdivision and Lot No., Zig Code) - .
R Worslov C . _hw {degrees/minutes/seconds)
. WNER _Worsley Companies, Ino. . , .
3.0 Qrsiey OTpANES LatitudeAongitude source: D GPS M Topographic map
ADDRESS _ Post Office Box 3227 (check box)
(Street or Route No.)
Wilmington North Carolina 28406
City or Town State Zip Code DEPTH ..D.B..HJ..I-.&N_G_L_.'OQ
(910} 395-5300 ‘ . From To Formation Description
_ Area Code — Phone Number 0 . 5 Asphalt
4. DATEDRILLED ___09/20/04 S5 - 3 White sand
5. TOTAL DEPTH 20.0 Feet 3 - 6 Light brown sand
6. DOES WELL REPLACE EXISTING WELL? YEsS[] nNo 6 - 20 Dark brown sand
7. STATIC WATER LEVEL Below Top of Casing: 8 FT.
7 Use “+7if Above Top of Casing)
8. TOP OF CASING I8 0.0 ___FT. Above Land Surface*
*Top of casing terminated at/or below land surface requires &
variance in accordance with 15A NCAC 2C 0118,
9. YIELD (gpm): _ N/A METHOD OF TEST N/A
10. WATER ZONES (depth): N/A
11. DISINFECTION: Type _N/A Amount N/A
12, CASING:
. ‘Wall Thickness
. Depth Diameter or Weight/Ft. Material
FROM _ 0 _TO _5 . BT 20" Sch40 PVC o . LOCATION SKETCH :
FROM TO T Show dirzction and distance in miles from at least two State Roads or
FROM TO FT County Roads, include the road numbers and common names.
13, GROUT:
Depth Material Method
FROM 0 TO 2 FT Portland Slurry
FROM TO FT
14. SCREEN; .
Depth Diameter Slot Size  Material
FROM 5 TO 20 PFT 2 in 0010 in PVC
FROM TO FT in in
15. SAND/GRAVEL PACK:
Depth Size Material
FROM 3 TO 20 FT 20/40 Fine Silica Sand
FROM ) o i e R o PR
Topographic/ Land setting: et e T .
e Papy b H——A—T—_.,_, == -
16 REMARKS: Bentonite Seal 2* - 3*
I1DO HEREBY CE Y THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL
CONSTRUCTION ARDS, AND THAT A COPY OF THI§ RECORD HAS BEEN PROVIDED TO THE WELL OWNER

12/5 _/o~/

Submit original to the Division of Water Quality, Groundwater
27699-1636 Phone No. (919) 733-3221, within 30 days,

“JSkGNATURE OF CONTRAGFOR OR

(oRIGINAL oNFILE)
Section, 1636 Mail Service Center — Rateigh, NC

DATE

GW-1 REV. 67/2001



N ON RESIDENTIAL WELL CONSTRUCTION RECORD

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

WELL CONTRACTOR CERTIFICATION # 2854

1. WELL CONTRACTOR:
STEPHEN SLOAN
Well Contractor {Individual) Name
GEOLOGIC EXPLORATICN, INC.
Well Contractor Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town State Zip Code
(704 ). 872-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL ID #(f applicable)_MW-6

STATE WELL PERMIT#(f applicacie)

DWG} or OTHER PERMIT #(if applicable}

WELL USE {Check Applicable Box) Monitoring &1 Municipal/Public O
IndustrialfCommercial O Agricultural 1 Recovery [ Injection (]
Irrigation  Other [ (list use)

DATE DRILLED 0%/20/07

TIME COMPLETED

3. WELL LOCATION:
CITY: WILMINGTCN

7160 MARKET STREET
(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:
OSlope OValley (OFlat [JRidge O Other
(check apprepriate box)

AMO PMQO

COUNTY NEW HANOVER

LATITUDE Mfay be in degrees,
minutes, seconds or
LONGITUDE ___ _ in a decimal format

Latitude/longitude source: OGPS  OTopographic map

(location of well must be shown on a USGS topo map and
aftached to this form if not using GPS)

4. FACILITY. is the name of the business where lhe well is Jocaled.
FAGILITY ID &(if applicable}
NAME OF FACILITY_SCOTCHMAN #35
STREET ADDRESS 7160 MARKET STREET

WHILMINGTCOM NC
City or Town State Zip Code
CONTACT PERSON WORSLEY COMPANIES, INC.
MAILING ADDRESS_P.O. BOX 3227

WILMINGTON NC 28406
City or Tawn State Zip Code

{ )-
Area code - Phone number

5, WELL DETAILS:
a. TOTAL DEPTH: 15.0¢
b, DOES WELL REPLACE EXISTING WELL? YESO NO®

c. WATER LEVEL Below Top of Casing; /-0 FT.
{Use “+" if Above Top of Casing)

d. TCP OF CASING IS C.0 FT. Above Land Surface*
*Top of casing terminated at/or below land surfacs may require
avariance in accordance with 154 NCAC 2C .0118,

. YIELD (gpmj: _N/A METHOD OF TEST_N/A

f. DISINFECTION: Typa _N/A Amount _N/A
g. WATER ZONES (depth):
From Te From To
From To From To
From To From To
8. CASING: Thickness/
Depth Diameter Weight Material
Fom 00 1080 g 2INCH  SCGR40  PVC
From To Ft. .
From To Ft.

7. GROUT: Depth Material Method
Erom 0.0 To 1.0 Ft, Portand bentonite SLURRY
Fram, To Ft.

From, To Ft.

8. SCREEN: Depth Diameter  Sict Size Matertal
From 3.0 To 590 F20 4 010 5 BVC
From, To Fi. in. in,

From To Ft. in. in.
9. SAND/GRAVEL PACK:

Depth Size Material
From_3.0 To 16.0  Fy_20-40  Fine Silica Sand
From To Ft.

From To Ft.

10. DRILLING LOG

From To Formation Description
0.0 1.0 ASPHALTIGRAVEL
1.0 3.0 BLACK SAND
3.0 50 WHITE SAND
5.0 11.0 BROWN SAND
11.0 15.0 BROWN/BLACK SAND
11. REMARKS:

Bentonite seal from 1.0 to 3.0 Feet,

1 DG HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANGE WITH
154 NC?, 2C, WELL CONSTRUGTION STANDARDS, AND THAT A COPY OF THIS

RECO S Bw TOT ELL OWNER,
urfé. A 1002307

SIGNATWRE OF CERTIFIED WELL CONTRACTOR DATE
STEPHEN SLOAN

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
1617 Mail Service Center - Raleigh, NC 27699-1617 Phone No. (919) 733-7015 ext 568.

Form GW-1b
Rev. 7/05




N ON R_ESIDEN TIAL WELL CONSTRUCTION RECORD

Nerth Carolina Department of Environment and Natural Resources- Division of Water Quality

- WELL CONTRACTOR CERTIFICATION # 2854

1. WELL CONTRACTOR:
STEPHEN SLOAN
Well Contractor (Individualy Name
GEOLOGIC EXPLORATION, INC,
Well Contracter Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town State Zip Code

(704 . B72-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL ID #(if applicable) MW-7

STATE WELL PERMITH#{if applicable)

DWQ or OTHER PERMIT #{if applicable)

WELL USE (Check Applicable Box) Monitoring g1 Municipal/Public O

Industria¥Commercial O Agricultural O Recovery {J Injection (O
{rrigation[] Other [ {list use)
DATE DRILLED_09/20/07

TIME COMPLETED, AMO PMO
3. WELL LOCATION:
CITY; WILMINGTON COUNTY NEW HANOVER

7160 MARKET STREET
(Street Name, Numbers, Community, Subdivision, Lot No,, Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:

OSlope OValley OFlat [ORidge O Other
{check appropriate box)

LATITUDE May be in degrees,
- minutes, seconds or
LONGITUDE ___ ___ in a decimal format

Latitude/longitude source: CDGPS 0OTopographic map

(focation of well must be shown on a USGS topo map and
aftached to this form if not using GPS)

4. FACILITY - is the name of the business where the well is located.
FACILITY |D #(if applicable)
NAME OF FACILITY_SCOTCHMAN #35
STREET ADDRESS 7160 MARKET STREET

WILMINGTON NC
City ar Town State Zip Code
CONTACT PERSON WORSLEY COMPANIES, INC,
MAILING ADDRESS_P.C. BOX 3227

WILMINGTON NC 28406
City or Town State Zip Code

( J-
Area code - Phone number

5. WELL DETAILS:
a. TOTAL DEPTH:_15.0'
b. DOES WELL REPLACE EXISTING WELL? YES[] NOR

¢. WATER LEVEL Below Top of Casing; 7.0 FT.
(Use “+" if Above Top of Casing)

d. TOP OF CASING IS 0.0 FT. Above Land Surface”
*Top of casing terminated at/or below land surface may require
avariance in accordance with 15A NCAC 2C .0118.

e. YIELD {gpm): _N/A METHOD OF TEST_N/A

f. DISINFECTION: Type_N/A Amount _NA
g. WATER ZONES (depth):
From To From To
From To From To
From To From, To
6. CASING: Thickness/
Depth Diameter  Weight Material
From 0.0 Tﬁ 5.0 Ft. 2 INCH SCH 40 PVC
From To Ft.
From To Ft.

7. GROUT: Depth Material Method
From 0.0 To 1.0 Fi. Porttand bentonite SLURRY
From To, Ft.

From To Ft.

8. SCREEN: Depth Diameter  Slot Size Material
From 5.0 16 150 520 in 010 4y, PVC
From To Ft. in. in.

From To Ft. in. in.
9, SAND/GRAVEL PACK:
Depth Size Material
From 3.0 To 15.0 Ft. 20-40 Fine Silica Sand
From To Ft.
From To Ft.
10. DRILLING LOG
From To Formation Description
0.0 1.0 ASPHALT/GRAVEL
1.0 3.0 BLACK SAND
3.0 5.0 WHITE SAND
5.0 11.0 BROWN SAND
11.0 15.0 BROWN/BLACK SAND
11. REMARKS:

Bentonite seal from 1.0 to 3.0 Feet.

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTEDR IN ACCORDANCE WITH
15A NCAC 2C, WELL CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS

10/23/07

NA}"URE OF CERTIFIED WELL CONTRACTOR DATE
STEPHEN SLOAN

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
1617 Mail Service Center - Raleigh, NC 276991617 Phone No. (919) 733-7015 ext 568.

Form GW-1h
Rev. 7/05




N ON KISIDEN TIAL WELL CONSTRUCTION RECORD

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

WELL CONTRACTOR CERTIFICATION # 2854

1. WELL CONTRACTOR:
STEPHEN SLOAN
Well Contractor (Individual) Name
GEOLOGIC EXPLORATION, INC.
Well Contracter Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town State Zip Code
(704 ). 872-7G686

Area cede- Phone number
2. WELL INFORMATION:

SITE WELL ID #if applicatie) MW-8

STATE WELL PERMIT#(if applicable}

DW®Q or OTHER PERMIT #{if applicable)

WELL USE (Check Applicable Box) Monitoring & Municipal/Public O

Industrial/Commercial J Agricultural 0 Recovery O Injection O
Irrigationd  Other [ (list use)
DATE DRILLED_09/21/07

TIME COMPLETED AMLO PMO

3. WELL LOCATICN:
CITY: WILMINGTON

COUNTY NEW HANOVER

7160 MARKET STREET
{Street Name, Numbers, Community, Subdivision, Lot No,, Parcei, Zip Code)
TOPOGRAPHIC / LAND SETTING:
O Slope (JValley (Flat ORidge O Other
{check appropriate box}

LATITUDE M_ay be in degrees.
minutes. seconds or
LONGITUDE ___ _ in a decimal format

Latitude/longitude source: OGPS G Topographic map

{lacation of well must be shown on a USGS tope map and
attached to this form if not using GPS)

4. FACILITY -is tha name of the business whera tha well is located.
FACILITY D #(if applicable)
NAME OF FACILITY_SCOTCHMAN #35
STREET ADDRESS 7160 MARKET STREET

WILMINGTON NC
City or Town State Zip Code
CONTACT PERSON WORSLEY COMPANIES, INC.,

MAILING ADDRESS_P.O. BOX 3227
WILMINGTON NC 28406
City or Town State Zip Code

( )-
Area code - Phone number

5. WELL DETAILS;
a. TOTAL DEPTH; 18.0'
b. DOES WELL REPLACE EXISTING WELL? YESO NO

c. WATER LEVEL Below Top of Casing: 7.0 FT.
{Use "+ if Above Top of Casing)

d. TOP CF CASING IS 0.0 FT. Above Land Surface*
*Top of casing terminated atfor below land surface may require
a variance in accordance with 154 NCAC 2C 0118

e. YIELD (gpm): /A METHOD OF TEST_NA

f. DISINFECTION: Type_N/A Amount _N/A
¢. WATER ZONES (depth).
From To From To
Frem To From To
From To From To
6. CASING: Thickness/
Depth Ciameter  Weight Material
Fom 00 1030 g 2INCH . SEH  pUC
From___ To Ft.
From, To Ft.

7. GROUT: Depth Material Method
From 0.0 To 1.0 Fi Poriland benionite SLURRY
From, To Fi.

From To Ft.

8. SCREEN: Depth Diameter  Slot Size Material
From30  To 180 F20 jn. 010 o PVC
From To £, in, in.

From, To Ft, in. in.
9. SAND/GRAVEL PACK:

Depth Size Material
From_2.0 To18.0  rF 20-40  Fine Silica Sand
From To Ft.

From To Ft,

10. DRILLING LOG

From Te Formation Description
0.0 1.0 ASPHALT/GRAVEL
1.0 3.0 BLACK SAND
3.0 5.0 WHITE SAND
50 11.0 BROWN SAND
11.0 15.0 BROWMN/BLACHK SAND
15.0 18.0 BROWN SAND
11, REMARKS:

Bentonite seai from 1.0 10 2.0 Feet.

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANGE WITH
18A NC? 2C, WELL CONSTRUCTION STANGARDS, AND THAT A COPY OF THIS

RECQO AS Bw TOT ELL OWNER.
&4” J At 10/23/07

SIGNATWRE OF CERTIFIED WELL CONTRACTOR DATE
STEPHEN SLOAN

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
Phone No, (919) 733-7015 ext 568.

1617 Mail Service Center — Raleigh, NC 27699-1617

Form GW-1b
Rev. 7/05




N ON RESIDEN TIAL WELL CONSTRUCTION RECORD

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

WELL CONTRACTOR CERTIFICATION # 2854

1. WELL CONTRACTOR:
STEPHEN SLOAN
Waell Contractor {Individual) Name
GEOQLOGIC EXPLORATION, INC.
Waelt Coniractor Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town State Zip Code
(704 ). 872-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL 1D #(if applicable) MW-9

STATE WELL PERMIT#(if applicable)

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Box) Monitoring & Municipal/Public O

industrial/fCemmercial I3 Agricultural 0 Recovery [T Injection (]
lerigationd Other O {list use)
DATE DRILLED_09/21/07

TIME COMPLETED AMO PMO
3. WELL LOCATION:
CITY: WILMINGTON COUNTY NEW HANOVER

7160 MARKET STREET
(Street Name, Numbers, Community, Subdivision, Lot M., Parcel, Zip Code)
TOPQGRAPHIC / LAND SETTING:
[1Slope OValley QOFlat ORidge O Other
(check appropriate box)

LATITUDE M_ay be in degrees,
minutes, seconds or
LONGITUDE ___ ___ in a decimal format

Latitude/longitude source: OGPS OTopographic map

{location of well must be shown on a USGS fopo map and
attached to this form Iif not using GFS)

4. FACILITY-is tha name of the business whera the well is located.
FACILITY ID #{if applicable}
NAME OF FACILITY_SCOTCHMAN #35
STREET ADDRESS 7160 MARKET STREET

WILMINGTON NG
City or Town State Zip Cede
CONTACT PERSON WORSLEY COMPANIES, INC.

MAILING ADDRESS_P.C. BOX 3227
WILMINGTON NC 28406
City or Town State Zip Code

{ )
Area code - Phone number

5, WELL DETAILS:
a. TOTAL DEPTH: 20.0°
b. DOES WELL REPLACE EXISTING WELL? YESO NO®

c. WATER LEVEL Belaw Top of Casing: 1.0 FT.
{Use "+" if Above Top of Casing)

d, TOP OF CASING Is 0.0 FT. Above Land Surface”
“Top of casing terminated atfor below land surface may require
a variance in accordance with 15A NCAC 2C .0118.

e. YIELD {gpm}); N/A METHOD OF TEST_WA

f.  DISINFECTION: Type_N/A Amount _NA
g. WATER ZONES (depth):
From To From To
From To From To
From To From To
6. CASING: Thickness/
Depth Diameter Weight Material
From 0.0 T‘O) 50 Ft 2 INCH SCH 40 PVC
Frem To Ft. .
From To Ft.

7. GROUT: Depth Material Methad
From 0.0 To 1.0 L Portland bentenite SLURRY
From To Ft.

From To Ft.

8. SCREEN: Depth Diameter  Slot Size Material
From 508 T 200  g20 n 010 jn PVC
From To Ft. in. in.

From To Ft. in. in.
9. SAND/GRAVEL PACK:
Depth Size Material
From 3.0 Te 20.0 Ft. 20-40 Fine Silica Sand
From To FL.
From, To Ft.

10. DRILLING LOG

From To Formation Description
0.0 1.0 ASPHALT/GRAVEL
1.0 3.0 BLACK SAND
3.0 50 WHITE SAND
5.0 11.0 BROWN SAND
11.0 15.0 BROWN/BLACK SAND
1.0 18.% BROWN SAND
180 200 ORANGE SAND
11. REMARKS:

Bentonite seal from 1.0 to 3.0 Feet.

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCCRDANCE WITH
15A NCAC 2C, WELL GONSTRUCTICN STANDCARDS, AND THAT A COPY OF THIS

10/23/07
DATE

TONTRACTOR

.. ey
d URE OF CERTIFIED '
STEPHEN SLOAN
PRINTED NAME OF PERSON CONSTRUCTING THE WELL

ST

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
Phone No. (919) 733-7015 ext 568,

1617 Mail Service Center — Raleigh, NC 276991617

Form GW-1b
Rev. 7105




N oN RESIDENTIAL WELL CONSTRUCTION RECORD

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

WELL CONTRACTOR CERTIFICATION # 2854

1. WELL CONTRACTOR:
STEPHEN SLOAN
Well Contractor (Individual) Name

GEOLOGIC EXPLORATION, INC.
Well CGontractor Company Name
STREET ADDRess 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town State Zip Code
(704 ). B72-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL iD #(if applicabley_MW-10

STATE WELL PERMIT#(If apsiicable}

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Box) Monitoring & Municipal/Public {1

Industrial/Commercial (]  Agricultural 1 Recovery [] injection J
Irrigationd Other O (list use)
DATE DRILLED_0%/21/07

TIME COMPLETED

3. WELL LOCATION:
CITY: WILMINGTON

AMO PMO

COUNTY NEW HANOVER

7160 MARKET STREET
{Street Name, Numbers, Cemmunity, Subdivision, Lat No,, Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:
OSlope OValley COFlat [JRidge O Other
(check appropriate box)

LATITUDE M_uy be in degrees,
minutes, seconds or
LONGITUDE ___ in a decimal format

Latitude/longitude source; [JGPS (1 Topographic map

(fccation of well must be shown on a USGS topo map and
aftached to this form if not using GPS)

4, FACILITY - s ha name of the business where the well is located.
FACILITY ID #(if applicable)
NAME OF FACILITY_SCOTCHMAN #35
STREET ADDRESE 7160 MARKET STREET

WILMINGTON NG
City or Town State Zip Code
CONTACT PERSON WORSLEY COMPANIES, INC.
MAILING ADDRESS_P.O. BOX 3227

WILMINGTON NC 28406
City or Town State Zip Code

( )
Area code - Phone number

5. WELL DETAILS:
a. TOTAL DEPTH:_18.0°
b. DOES WELL REPLACE EXISTING WELL? YESO] NOE

¢, WATER LEVEL Below Top of Casing: /-0 FT.
{Use "+" if Above Top of Casing)

d. TOP OF CASING IS 0.0 FT. Above Land Surface®
“Top of casing terminated at/or below land surface may require
a variance in accordance with 15A NCAC 2C .0118.

e. YIELD {gpm): _NA METHOD OF TEST_N/A

f. DISINFECTION: Type N/A Amount _NA
g. WATER ZONES (depth):
From To From To
Froem To From To
From Te From To
6. CASING: Thickness/
Depth Diameter  Weight Material
From 00 1930 g ZINCH  SCHi0  PVC
From, To £t
From, To Ft.

7. GROUT: Depth Material Method
From 0.0 To 1.0 [y Perland bentanite SLURRY
From, To Ft.

From To Ft.

8. SCREEN: Depth Diameter  Slot Size Material
Erom 3.0 To 180 /20 . 010 5 PVC
From To Ft. in. in.

Frem, To Ft. in. in.
9. SAND/GRAVEL PACK:
Depth Size Material
From 2.0 To 18.0 Ft. 20-40 Fine Silica Sand
From To Ft.
From To Ft.
10. DRILLING LOG
From To Formation Description
0.0 1.0 ASPHALT/GRAVEL
1.0 3.0 BLACK SAND
3.0 50 WHITE SAND
5.0 11.0 BROWN SAND
11.0 15.0 BROWN/BLACK SAND
15,0 18.0 BROWN SAND
11. REMARKS:

Bentonite seal from 1.0 to 2.0 Feat.

1DO HERERY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCCRDAMCE WITH

15A NC. C, WELL CONSTRUCTION STANDAROS. AND THAT A COPY OF THIS
RECCR 3 BEEYPROV| OoT Eit OWNER.
B Ae? 10/23/07

SIGNATURE OF CERTIFIED WELL CONTRACTOR DATE
STEPHEN SLOAN

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
1617 Mail Service Center = Raleigh, NC 27699-1617  Phone No. (919) 733-7015 ext 568.

Form GW-1b
Rev. 7/05




N ON RESIDEN TIAL WELL CONSTRUCTION RECORD

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

WELL CONTRACTOR CERTIFICATION # 2854

1. WELL CONTRACTCR:
STEPHEN SLOAN
Well Contractor (Individual) Name
GEOLOGIC EXPLORATION, INC.
Well Contractor Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
Zip Code

City or Town State

(704 3 872-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL ID #(if applicable) MW-11

STATE WELL PERMIT#{if applicable)

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Bax) Monitoring 80 Municipal/Public O

Industrial/Comimerciai O Agricultural 1 Recovery (J Injection O
IrrigationT  Other O (list use)
DATE DRILLED_09/21/07

TIME CCMPLETED AMO PMO

3, WELL L2CATION:
CITY: WILMINGTON

COUNTY NEW HANGVER

7160 MARKET STREET
(Street Name, Numbers, Gemmunity, Subdivision, Lot No., Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:

OSiope OQValley OFlat [CRidge O Cther
{chack apprepriate box)

LATITUDE M_a)' be in degraes,
minutes, seconds or
LONGITUDE __ ___ in a decimal format

Latitude/longitude source: OGPS TTopographic map

{location of well must be shown on a USGS fopo map and
altached to this form if not using GPS)

4. FACILITY -is tha name of the business where the well is [ocaled,
FACILITY 1D #(if applicable)
NAME OF FACILITY_SCOTCHMAN #35
STREET ADDRESS 7160 MARKET STREET

WILMINGTCN NC
City or Town State Zip Code
CONTACT PERSON WORSLEY COMPANIES, INC.
MAILING ADDRESS_P.9. BOX 3227

WILMINGTON NC 28406
City or Town State Zip Code

{ )
Area code - Phone number

5, WELL DETAILS:
a. TOTAL DEPTH; 18.0°
b. DOES WELL REPLACE EXISTING WELL? YES[] NOR]

c. WATER LEVEL Below Top of Casing: 7.0 FT.
(Use “+" if Above Top of Casing)

d. TOP OF CASING IS 0.0 FT. Above Land Surface”
*Top of casing terminated at/or below land surface may require
a variance in accordancs with 15A NCAC 2C .0118.

e. YIELD (gpm): _N/A METHOD OF TEST_NA

f. DISINFECTION: Type_N/A Amount _N/A
g. WATER ZONES (depth):
From To From Ta
From, To Fram To
From To From To
6. CASING: Thickness/

Depth Diameter Weight Material
fom 00 oh30 g ZINCHT SS9 BVC
From To Ft.

From To Fi,

7. GROUT: Depth Material Method
From 0.0 To 1.0 Ft. Porlland benionite SLURRY
From Te Ft.

From Te Ft.

8. SCREEN: Depth Diameter  Slot Size Material
Erom 3.0 To 180 /20 4 010 4y PVC
From Te Fi. in. in.

From To Ft. in. in.
9, SAND/GRAVEL PACK:
Depth Size Material
From 2.0 To 180 Ft, 20-40 Fine Sitica Sand
From Tao Ft.
From To Ft.

10. DRILLING LOG

From To Formation Description
0.0 1.0 ASPHALT/GRAVEL
1.0 3.0 BLACK SAND
3.0 50 WHITE SAND
5.0 i1.0 BROWN SAND
11.0 15.0 BROWN/BLACK. SAND
15.0 18.0 BROWN SAND
11. REMARKS:

Bentonite seal from 1.0 to 2.0 Feet,

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH

15A NCA[ 2C, WELL CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS
RECO| S BEEN PROVIDBFTC T ELL OWNER.

16/23/07
SIGNATURE OF CERTIFIED WELL CONTRACTCR DATE

STEPHEN SLOAN

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mat.,
1647 Mail Service Center — Raleigh, NC 276991617 Phone No. ($19) 733-7015 ext 568.

Form GW-1b
Rev. 7/G5




: | ! ‘_ ! : i ! !
Boring Log and lepe I W\ I Construction Details

OVA | UNIFIED | " DESCRIPTIVE LOG

WELL IDENTIFICATION MW-1 DATE DRILLED: 09/20/04
{(ppm) | METHOD

STATE PERMIT #: WORK ORDER # 504785

SAMPLE BLOW
NUMBER COUNT

ERY

< |DEPTH
RECOV-

PROJECT NAME: Scotchman #35 Asphalt

SITE ADDRESS: 7158 Market Street, Wilmington, NC Dark brown sand

LATITUDE: LONGITUDE:

TOP OF CASING ELEV.: LAND SURFACE ELEV.: White & grey sand

CONCRETE PAD REMo"ggg‘éE STEEL 5 Dark Brown sand

L

2
~

TYPE| PORTLAND GRQUT J
WITH 3% BENTONITE

10

TOTAL DEPTH

2
E)

BRSNS
sy T
[
-

DEPTHTO sy 4prvcRISER — v

WATER

<

10FT.

S
]
»
3

1.0 FT. 5

0.010 1NCH SLOTTED— |

20 End of bore

PVC SCREEN LENGTH OF

PVYC SCREEN

15 Fr.

25

NOT TO SCALE

Lﬂzm.

DRILLING METHOD: _Hoflow stem auger

SAMPLING METHOD:

GRAVEL PACK SIZE: _20/40 Silica sand

SLOT SIZE:  0.010 inches

COMMENTS:




Boring Log and Type lll Well Construction Details

- 3
WELL IDENTIFICATION: _ Mw-2 DATE DRILLED; 09/20-21/04 ] & B> DESCRIPTIVE LOG
STATE PERMIT # WORK ORDER # 504785 o z
PROJECT NAME: Scotchman #35 Asphalt
SITE ADDRESS: 7158 Market Street, Wilmington, NC White & grey sand
LATITUDE: LONGITUDE: :
TOP OF CASING ELEV.: LAND SURFACEELEV.: Dark brown sand
5
GROUND SURFAGE COVER ASSEMBLY WITH ‘
REMCVEABLE STEEL COVER
/ [ / GROUND SURFACE
& I R % T IR e |
LOCKABLE PVC CAP-—T, " | ’f’ . 1
SAr NG
AR AR DEPTH OF
DEPTH 7O OROUT = M 7 CASING
WATER iV I —20 e
8 FT. 1o Boring—<|2 /1 LAV EA 15
L A Y DEPTH OF
N ANRPA] SCREEN
2 INCH PVC PIPE — A= \3’ i"(-. v _25 FT.
6 INCH PVC CASING—. 3y | L 7' [T
FAr=] =y
v"";, '\,;‘.’"" h 4 TOTAL DEPTH 30
o= - N OF WELL
30 FT.
BENTONITE SEAL
PVGC SGREEN--—____ | LENGIH OF
& BORING PVC :CREEN 25
SAND —_ —=FT.
BOTTOM CAP — {57 l
GIN,
DRILLING METHOD: Hollow Stem Auger/mud rotary 30 End of bore
SAMPLING METHOD:
GRAVEL PACK SIZE: _ 20/40 silica sand
SLOT SIZE:_0.010"
COMMENTS: 25




: ; ‘ I ! ' 1 | ! {
Boring Log and Type Il V. . Construction Details

>
I
WELL IDENTIFICATION MW-3 DATE DRHLLED: 09/20/04 E SAMPLE BLOW §E OVA UNIFIED DESCRIPTIVE LOG
STATE PERMIT #: WORK ORDER # 504785 O | NUMBER | COUNT @ i (ppm) | METHOD
PROJECT NAME: Scotchman #35 0 Asphalt
SITE ADDRESS: 7158 Market Street, Wilmington, NC White sand
LATITUDE: : LONGITUDE:
TOP OF CASING ELEV.: LAND SURFACE ELEV.: Light brown sand
CONCRETE PAD REMO"’@’&ESTEEL 5
—— e Dark Brown sand
€l
TvPErpoRTLAND GROUT [T {77
VWTH 3% BENTOMITE zA < 1\ 10
oS p, TOTAL DEPTH
DEPTH TO 7. RS OF WELL
WATER SCH 40 PVC RISER —_| %;A c,: 20 Fr.
S FT. AR |
.
15
BENTONITE
SEAL
_¥
e O e =0 20 End of bore
FILTER
SAND \
MHCT 7O SCALE 25
[ 2 1N,
-6 IN.
DRILLING METHOD: _Hollow stemn auger
SAMPLING METHOD:
GRAVEL PACK SIZE: 20740 Silica sand
SLOT SIZE:  0.010 inches
COMMENTS:




! ; ! \ ! i i :
Boring Log and Type || We . Construction Details

3
T
WELL IDENTIFICATION Mw-4 DATE DRILLED:  08/20/04 E SAMPLE | BLOW § > OVA UNIFIED DESCRIPTIVE LOG
STATE PERMIT #: WORK ORDER # 504785 O | NUMBER | COUNT © i (PpmM) | METHOD l
PROJECT NAME: _ Scotchman #35 0 Asphalt
SITE ADDRESS: 7158 Market Street, Wilmington, NC White sand
LATITUDE: LONGITUDE:
TOP OF CASING ELEV.: LAND SURFACE ELEV.: :
Light brown sand
QNCREE . AV— REMOVO%EE sTEEt 5
—er
L o o Dark Brown sand
14" 4]
TYPE | PORTLAND GROUT —[7 % o
WITH 3% BENTONITE [:;-7 ™ 10
ol o] TOTAL DEPTH
DEPTH TO Y OF WELL
WATER SCH 40 PVC RISER —\%ﬁ‘_ “.': 20 Fr.
8 FT. '.,'q p,-a
Z 'y
BENTONITE _‘_1— FT. 15
SEAL B
2.0FT,
. ‘T
0.010 Lr::{gkécs;%:moﬁ\ mon 20 End of bore
VG SCREEN
S 15 FT.
NOT TO SCALE 25

L_.I__ 2N

& i

DRILLING METHOD:_Hollow stem auger

SAMPLING METHOD:

GRAVEL PACK SIZE: _20/40 Silica sand

SLOT SIZE:  0.010inches

COMMENTS:




! ; | | i
Boring LLog and Type Il VW

i
etails

. Construction D
z 5
WELL IDENTIFICATION MW-5 DATE DRILLED:  (8/20/04 5 [ samPLE BLOW Ox OVA UNIFIED DESCRIPTIVE LOG
STATE PERMIT #: WORK ORDER # 504785 G | NUMBER | COUNT 4 (ppm) | METHOD
PROJECT NAME: Scotchman #35 ‘ 0 Asphalt
SITE ADDRESS: 7158 Market Street, Wilmington, NC White sand
LATITUDE: LONGITUDE:
TOP OF CASING ELEV.: LAND SURFACE ELEV .- Light brown sand
CONCRETE PAD /~ REMOVEABLE STEEL 5
Dark Brown sand
TYPE | FORTLAND GROUT —\;“ P
WITH 3% BENTONITE :;a |>_£ . 10
S TOTAL DEPTH
DEPTH TO N T OF WELL
A SCH 40 PYC RISER —\% ..,‘: 20 .
8 Fm. MR, o
. -
1.0 FT. 15
EEgTEg:IITE _.;‘
2,0FT
k4
0.010 :, r\ag-égé_;wg-e ehorion 20 End of bore
FILTER PVC SCREEN
SAND \ 15 FT.
NOT TO SCALE 25
\_,le 2 IN.
5 IN.
BRILLING METHOD: _Hollow stem auger
SAMPLING METHOD:
GRAVEL PACK SIZE: _20/40 Silica sand
SLOT SIZE: 0.010 inches
COMMENTS:




MW-8

LOCKING WELL CAP

STEEL TRAFFIC BEARING WELL SHIELD
GROUND SURFACE GROUT CROWN /

D2\ VONVINV NV N AV NS NS SN NN INY I N T P\‘v’\\/, N N N A N AN A AN NN 8

' ' i A

N,

'R BENTONITE | .
£ 1% ., €
" 4B 2" SCH 40
#18 | 4 lggﬁ N PVC RISER
2%

= L 1
B i
8 S

N\
! A 4 18

WATER TABLE

SAND PACK N

TOTAL DEPTH OF WEEL

2" SCH 40 PVC
WELL SCREEN

15.00

SCREEN

BOTTOM PLUG :

Environmental Services & Solutions, PLLC
PO Box 12055, Wilmington, NC 28405
Tel. (910) 392-3050

PROJECT NO. FIGURE CIJBJ‘I’A.OJCATIOV:I

NO. .

Worsley Companies, Inc.

PROVECT WANAGER . .
B. Lievre Scotchman #35, Wilmington, NC
CESIGNED BY DRAWNG DESCRIPTION
DRAWN BY MONITORING WELL DETAIL
REVIEWED BY SCALE CAD NG.

OATE NONE MW—GEN




GROUND SURFACE

MW-g

LOCKING WELL CAP

GRGUT CROWN

RENINIIND

NN NN SN NS NN NN INEBNT N

+- 18

\ /—STEEL TRAFFIC BEARING WELL SHIELD

N IN NI

NN

SNNTNSTINNTNNT

A : i
Y
e N ¢ BENTONITE ,
2 18 . &
” T3 2" SCH 40
P
< o Jggg N VC RISER
2
3 > !
A
>
N
X
i \ 4 N A 4
N WATER TABLE
N
SAND PACK N
" S
2" SCH 40 PVC
WELL SCREEN N
X 4
> ol 150
3 3
N
N
N
)
N “

BOTTOM PLUG

A

20

TOTAL DEPTH OF WELL

Tel. (910) 392-3050

Environmental Services & Solutions, PLLC
PO Box 12055, Wilmington, NC 28403

PROJECT WO, FIGURE

NQ.,
PROJECT WAMAGER
B. Lievre

CLIERT/'LOCMW};
Worsley Companies, Inc.
Scotchman #35, Wilmington, NC

DESIGNED BY DRAWING DESCRIPTION

DRAYMN BY

MONITORING WELL DETAIL

REVIEWED BY DATE

SCALE

NONE

TAD NO.

MW-GEN




GROUND SURFACE

LOCKING WELL CAP

N

GROUT CROWN\
B

SN NN NN I NN NN NN NS NN SN Ny

MW-10

\ /STEEL TRAFFIC BEARING WELL SHIELD

1

BENTONITE
SEAL

—

+/-15'

DEPTH TO WATER TABLE
=

| v

SAND PACK

2" SCH 40 PVC
WELL SCREEN

BOTTOM PLUG

T NN AN NN AN NN NST NN NNT NN NN NV NN

A A

BENTONITE 5

RISER

2" SCH 40
PVC RISER

WATER TABLE

18’

TOTAL DEPTH OF WELL

15.0°

SCREEN

Environmental Services & Solutions, PLLC
PO Box 12055, Wilmington, NC 28405
Tel. (910) 392-3050

PROJECT NO.

Sgun: CUENTALOCATION

D — Worsley Companies, Inc.

B, Lievre Scotchman #35, Wilmington, NC

DESIGNED BY

DRAWMNG DESCRIPTION

DRAWH BY

MONITORING WELL DETAIL

REMEWED BY

AD NO.

DATE SCALE [
NONE MW-GEN




MW-11

LOCKING WELL CAP

GROUND SURFACE

GROUT CROWN

R ANV ONS SNSRI AN NS

NN T T NSNS,

)

rd

'

+-15'

DEPTH TO WATER TABLE
—=

1 h 4

STEEL TRAFFIC BEARING WELL SHIELD

N N N N N N N Y A N PN AN NNV
2

1 A

BENTONITE 5

RISER
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Environmental Services & Solutions, PLLC
P.O. Box 12055
Wilmington, North Carolina 28405
Telephone: (910) 392-3050

RECD MAY 11 2009

May 11, 2008
VIA HAND DELIVERY

North Carolina Department of Environment and Natural Resources
Division of Waste Management, UST Section

Attn:  Ms. Deborah Mayo

127 Cardinal Drive Extension

Wilmington, North Carolina 28405-3845

Re: Submission of Corrective Action Plan Report
Scotchman #35
7160 Market Street, Wilmington, North Carolina
Incident No. 32152

Dear Ms. Mayo:

Please accept the attached Corrective Action Plan Report on behalf of our client, Worsley Operating
Corporation. Please feel free to contact me at (910) 470-7890 if you have any questions or comments
regarding this or other matters.

Respectfully yours,

Brydn K. Lievre, P.E.
President

Attachment
cer Mrs. Maureen Jackson, Worsley Operating Corporation
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CORRECTIVE ACTION PLAN REPORT

MAY 11,2009

Scotchman #35
7160 Market Street

Wilmington, New Hanover County, North Carolina
0-020168

Site Name:
Site Address:

Facility L.D.:
UST Incident
Number:
Site Priority
Ranking and High —287A

32152

Reason: Water supply wells with 1000 feet of site
Land Use
Category: Residential
UST Owner: Worsley Operating Corporation
Address: P.O. Box 3227

Wilmington, North Carolina 28406
Property
Owner: Entrepreneur, Inc.
Address: P.O. Box 3227

Wilmington, North Carolina 28406
Consultant:  Environmental Services & Solutions, PLLC
Address: P.O. Box 12055

Wilmington, North Carolina 28406
Telephone: (910) 343-1991

Release Information

Date Discovered: March 24, 2004

Latitude: 34.271944 North

Longitude: 77.818889 West

Estimated Quantity

of Release: Unknown

Cause of Release: Unknown

UST Information: !

UST # PRODUCT CAPACITY INSTALLATION CLOSURE
(Gallons) DATE DATE

1 Gasoline 6,000 1961 Active
2 Gasoline 6,000 1961 Active
3 Gasoline 4,000 1961 Active
4 Diesel 6,000 1961 4/25/04

I, Bryan Lievre a Professional Engineer for Environmental Services & Solutions, PLLC, do certify that
the information in this report is correct and accurate to the best of my knowledge. Environmental Services
& Solutions, PLLC is licensed to practice engineering in North Carolina. The certification number of the
company is P-0146.
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CORRECTIVE ACTION PLAN REPORT
FOR
SCOTCHMAN #35
7160 MARKET STREET
WILMINGTON, NORTH CAROLINA

1.0 INTRODUCTION
Environmental Services and Solutions, PLLC (ESS) has prepared the following report for the site

referenced above on behalf of our client, Worsley Operating Corporation. This report has been prepared
pursuant to Title 15A of the North Carolina Administrative Code (NCAC), Chapter 2, Subchapter 21, and
in accordance with the Guidelines for Assessment and Corrective Action for UST Releases, provided by
the North Carolina Department of Environment and Natural Resources (NCDENR), Division of Waste
Management (DWM), Underground Storage Tank (UST) Section, dated July 15, 2008 with Change I,
effective December 1, 2008.

1.1 PURPOSE

Environmental Services & Solutions, PLLC (ESS) was retained by Worsley Operating Corporation to
develop a Caorrective Action Plan (CAP) for Scotchman #35 facility located in at 7160 Market Street,
New Hanover County, North Carolina. The site location is indicated on the topographic map in Figure 1.
The site plan, shown on Figure 2, illustrates monitoring well locations and major existing features.

The site was ranked by the Division of Waste Management (DWM) as “high risk”. This report was
prepared and submitted in accordance with a Notice of Regulatory Requirement (NORR) letter, dated
September 2, 2008. The NORR required the submittal of this report within 90 days of its receipt. The
submittal of this report was postponed, with approval from NCDENR, in order to complete additional

assessment activities and perform on site field testing to evaluate various remedial alternatives.

The cause of contamination at the site is due to release(s) from the former UST systems. Due to the high
risk status and land use classification cleanup of groundwater is required to standards specified within
Title 15A of the North Carolina Administrative Code, Subchapter 2L, Section .0202 (2L Standards) and
soil to the lowest of residential maximum scil contaminant concentrations (MSCCs) or soil-to-
groundwater MSCCs. Soil and groundwater remediation are required. Prior assessment information is

included in Appendix A.

1.2 BACKGROUND

Presently, the site is an active retail motor fuel outlet and convenience store. There are three active USTs
located on the property. The property is owned by Entreprencur Inc., of Wilmington, North Carolina.
Available data on the facility’s UST systems are tabulated below.
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UST # PRODUCT CAPACITY INSTALLATION CLOSURE
(Gallons) DATE DATE
1 Gasoline 6,000 4/16/1961 Active
2 Gasoline 6,000 4/16/1961 Active
3 Gasoline 4,000 4/16/1961 Active
4 Diesel 1,000 4/16/1961 4/25/2004

On and around May 24, 2004, impacted soil was documented through laboratory analysis during activities
related to the closure-in-place of the diesel UST system. The consultant at the time, SEI Engineering &
Geological Services, P.C. (SEI) , completed and submitted a UST Form 24-Hour Release and UST Leak
Reporting Form to NCDENR.  Documentation of the closure-in-place was provided in a Underground
Storage Tank Closure Report, dated June 15, 2004 and submitted to the NCDENR Wilmington Regional
Office by SEL

On December 29, 2004, SEI submitted a Limited Site Assessment (LSA) Report to NCDENR. The LSA
Report provided results of soil and groundwater sampling during and after the installation of four Type II
shallow monitoring wells (i.e. MW-1, MW-3, MW-4 and MW-5} and one Type III monitoring well (i.e.
MW-2}, as well as a limited receptor survey.

In response to the findings presented in the LS4 Report, the NCDENR classified the site as High Risk -
H287A and issued a NORR, dated January 3, 2007, requiring WCI to conduct a Comprehensive Site
Assessment (CSA). The high-risk classification was assigned due to the presence of a water supply wells
located within 1,000 feet of the confirmed release area. Additionally, the levels of groundwater
contamination for benzene exceeded 2L Standards. It should be noted that free product has not been

encountered on the site.

At the request of our client, ESS personnel performed activities pursuant to the completion of a CSA
Report. CSA activities included the advancement of over fourteen soil borings (SB-1, SB-1B, SB-2, SB-
3, SB-3B, SB-4 through SB-14, and SB-14B), the installation of six monitoring wells (i.e. MW-6 through
MW-11), updated the receptor survey of the area, and performed fate and transport modeling for the site.
The results of these activities were provided in a CS4 Report, dated May 16, 2008.

In correspondence dated July 15, 2008, NCDENR responded to the CS4 Report and recommended site
risk reduction through abandonment of all supply wells in the vicinity of the site. On August 28, 2008,
Envirenmental Services & Solutions, PLLC (ESS) personnel subsequently mailed eight right-of-entry
(ROE) agreements with cover letters to the each of the confirmed water supply wells within 1,000 feet of
the site. The ROE agreements requested the well owners to allow Worsley Operating Corporation to

conduct site activities including, “... abandonment of any supply wells and connection to the municipal
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water supply system...”. ESS received one signed ROE, one conditionally signed ROE and two returned
ROEs stamped “unable to deliver”.

Consequently, the costs for preparing a Corrective Action Plan (CAP) including bid specifications and
associated tasks were requested in correspondence from NCDENR, dated September 23, 2008. The
above work was approved by NCDENR in Task Authorization Number 32152-5. A copy of the DENR
correspondence and Task Authorization forms are provided in Appendix B.

1.3 INTERIM REMEDIAL ACTIONS
To date no interim remedial actions have taken place at the subject facility.

1.4 PREVIOUS REPORTS
The following documents have been prepared for WCI and submitted to the North Carolina Department
of Environment and Natural Resources (NCDENR):

- UST Closure Report, prepared by SEI dated June 15, 2004;

- Limited Site Assessment Report, prepared by SEI dated December 29, 2004; and,

- Comprehensive Site Assessment, prepared by ESS dated May 16, 2008.

1.5 PERMITS

A permit was issued for the operation of the USTs at the site (Facility 1.D. number 0-020168). Permits
have also been granted by the North Carolina Departiment of Transportation and NCDENR for monitoring
wells MW-8 and MW-9, which were installed in the NC DOT right of way along the north side of US
Highway 17. No other permits are known to have been issued for this site,

1.6 RECEPTOR INFORMATION

As defined by the North Carolina Department of Environment and Natural Resources (NCDENR), a
receptor is “any human, plant or animal that is or has the potential to be adversely affected by the release
or migration of contaminants.” With respect to the site, the following sections present information
regarding potential receptor pathways for the migration of petroleum compounds and pathway
relationships to the site. Information regarding receptors was previously provided by ESS, as discussed
below.

1.6.1 Water Supply Wells

In 2004, SEI conducted a survey to determine the location of water supplies located within a 1,500-foot
radius of the subject facility. ESS conducted a receptor survey update in 2007. Information was gathered
through mail questionnaires, site reconnaissance and contacts with City of Wilmington and New Hanover

County personnel.
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Information collected during the mail-survey process is detailed below, Based on the responses received,
the survey data have been summarized and included in Appendix C. A cross-referenced water supply
well location map is also included in Appendix C.

® A total of 9 water supply wells were identified within a 1,500-foot radius of the subject site, eight of
which are present within 1000 feet of the source area.

® All properties can be connected to the City of Wilmington water supply or the New Hanover County
water supply.

® Five of the nine wells are reportedly used for potable purposes.

® The subject facility is also connected to the municipal water system.

1.6.2  Adjacent Property Owners and Occupants
The names and addresses of owners having properties located adjacent or contiguous to the subject

facility are presented in Appendix C.

1.6.3  Public Water Supply

Per conversations with the New Hanover County Engineers Office, public water in the vicinity of the site
is furnished by New Hanover County and the City of Wilmington. The county water is furnished to
residential developments to the west of Market Street. According to a telephone conversation with Mr.
Jim Bonser of the City of Wilmington Public Utility Office and information obtained from that office, the
City of Wilmington provides water north on Market Street to the approximate limits of the 1500-foot
radius and the majority of properties east of Market Street. Mr, Bonser also indicated that connection to

the municipal system is not mandatory but is currently available.

1.6.4 Surface Water

At least four storm water retention ponds are located to the northwest and occur within a 1,500-feet radius
of the site. As depicted in Figure 1, the closest of these ponds is located approximately 1,200 feet
southwest of the site. An unnamed tributary of the Howe Creek lies approximately 1,000 feet south of the
site. Howe Creek is tidally influenced and drains into the Intracoastal Waterway.

1.6.5 Wellhead Protection Areas
The site and areas located within 1,500 feet of the site are not located within a Wellhead Protection Area,
as defined in 42 USC 300h-7(e).

1.6.6 Surrounding Land Use

The Market Street business corridor is primarily zoned by New Hanover County as B-2. The B-2
Highway Business District is a heavy commercial zoning. Its purpose is to provide for the proper
grouping and development of business uses which best accommodate the needs of the motoring pubtic

with a regional orientation. Residential developments to the west of Market Street business corridor are
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zoned residential R-10 and R-15 and to the east are zoned residential R-15 and R-20. The zoning
boundaries are provided in a figure included in Appendix C.

1.6.7  Subsurface Structures
Information gathered by ESS personnel identified the presence several underground utilities in the

vicinity of the site. These include water supply lines, sanitary sewer lines, and storm water lines.

The City of Wilmington has an 8-inch PVC water supply line, which services the vicinity of the site and
is present on the east side of the Market Street right-of-way extending north within 1500 feet of the site,
A branch of that line extends from Market Street to the southern side of the right-of-way of Middle Sound
Loop Road. The depth of this line is reportedly at least 2 feet bgs.

Two eight-inch diameter sanitary sewer lines are present in the vicinity of the site with one with one line
on each side of Market Street. Both lines are reportedly present in the North Carolina Department of
Transportation right-of-way for Market Street but both reportedly terminate south of the site. The
sanitary sewer lings are reportedly constructed to a depth ranging from approximately seven to 10 feet
bgs.

A reinforced concrete storm water pipe is located approximately 500 hundred feet south of the site and
provides storm water control southward. The pipe ranges in diameter from 15 to 24-inches and is
constructed with an invert depth of approximately 6 feet below ground surface.

1.7 Regional Geclogy
The subject facility is located within the Atlantic Coastal Plain province. Overall, the Atlantic Coastal

Plain slopes eastward at an average rate of less than three feet per mile. The coastal plain is basically flat
in interstream areas, but is broken by low escarpments adjacent to stream valleys. New Hanover County
is a relatively flat sandy plain with a relief ranging from mean sea level (MSL) to approximately 50 feet
above MSL. The subject facility lies approximately 25 feet above mean sea level.

The Atlantic Coastal Plain province consists of two natural subdivisions, the Outer Coastal Plain
(Tidewater Region} and the Inner Coastal Plain. The Tidewater Region is defined by land surface being
less than 40 to 50 feet above mean sea level and its proximity to the coastline. The surficial aquifer
within the Tidewater Region is composed of fine sand, silt, clay, shell, peat beds, and scattered deposits of
coarser-grained material.  West of the Tidewater Region, within the Inner Coastal Plain, the
unconsolidated sediments of the surficial aquifer become coarser-grained and more poorly soited. The

subject facility lies within the Inner Coastal Plain.

Names of the North Carolina aquifers, located within the coastal plain, are generally taken from the
predominant geologic formation with which an aquifer is associated. The lithology of each formation is
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significant with respect to the manner in which it will influence aquifer properties such as groundwater
chemistry, hydraulic conductivity, groundwater velocity, and vertical movement.

The formations capable of yielding good water quality (potable water) are those not older than late
Cretaceous. The deep, older formations generally contain water too salty for potable use. The potable
water aquifers, lying within the late Cretaceous and younger sediments, are generally comprised of
tmperfectly connected sand beds, limestone, to unconsolidated sediments of the surficial sands.
Confining units also may be present, which separate the major aquifers. These confining units consist of
clay beds or groups of clay beds and silt with varying amounts of sand. The lithology of a confining unit
tends to retard the vertical exchange (movement) of groundwater between upper and lower aquifer
systems.

As part of the Atlantic Coastal Plain province, New Hanover County has four predominant aquifer
systems in the vicinity of the site. In descending order these include:

¢ Surficial aquifer comprised of Pleistocene and Pliocene age sediments;
e Castle Hayne aquifer with sediments generally of Eocene age;
» Peedee aquifer which is comprised of Late Cretaceous age sediments; and,

¢ Black Creek aquifer.

Specific aquifer information was obtained from the publication, Hydrogeologic Framework of the Norith
Carolina Atiantic Coastal Plain (U.S. Geological Survey Professional Paper 1404-I. M.D. Winner, Jr.
and R.W. Coble, 1996). The geological profiles were obtained from Borings #91 and #111 along cross-
section L-L* of the publication. The site occurs between the borings.

The surficial aquifer and Castle Hayne aquifer are separated by the Castle Hayne confining unit and the
Castle Hayne aquifer and Pedee aquifer are separated by the Pedee confining unit.

Generally, the surficial aquifer is of major importance due to its extended coverage throughout the
Coastal Plain. Precipitation infiltrating this aquifer is responsible for the bulk of water recharging the
Coastal Plain aquifer system. The surficial aquifer transmits water laterally to streams and serves as a
source bed holding the water that moves down gradient to the deeper aquifers. The surficial aquifer
occurs within approximately 5 to 20 feet below ground surface (bgs) in most areas of the county and
yields sufficient water for domestic use.

Surfictal aquifer sediments in the Tidewater Region were deposited under shallow marine or estuarine

conditions. These consist of fine sand, silt, clay, shell, and peat beds, plus scattered deposits of coarser-

grained material in the form of relic beach ridges and floodplain alluvium. The average thickness of the
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surficial aquifer in the Tidewater Region is approximately 38 feet. The aquifer is composed of 79 percent
permeable material and has an estimated hydraulic conductivity of 35 feet per day.

The underlying Castle Hayne confining unit is composed of beds of clay, sandy clay, and clay with sandy
streaks. Throughout much of the area, the Castle Hayne confining unit is thin, with an average thickness
of about 14 feet, and contains enough sand to allow significant vertical movement between the surficial
aquifer and the underlying Castle Hayne aquifer. The Castle Hayne confining unit contact was not
defined in the borings.

The Castle Hayne aquifer is predominantly composed of limestone (including sheil, dolomitic, and sandy
limestone ranging from loosely consolidated to hard/crystallized) and sand with minor amounts of clay
and was deposited under marine conditions. Sand bed intervals have varying carbonate content and range
from fine to coarse grains, but are typically composed of fine to medium sand. Clay occurs as mari beds
less than 10 feet thick or as a matrix in both sand and limestone beds. Typically, the upper portion of the
Castle Hayne aquifer consists of limestone, while the lower portion is mainly sand.

The Castle Hayne aquifer is the most productive in North Carolina. Along its western margin, it occurs
near land surface in New Hanover County and is exposed in many streams in the area. The aquifer is
greater than 52 feet thick and contains approximately 64 percent permeable material. The estimated
hydraulic conductivity is 65 feet per day.

The Peedee confining unit is overlain by the Castle Hayne aquifer in the area. The Peedee confining unit
is approximately 28 feet in thickness and contains sediments with less than 15 percent permeability. The
Peedee confining unit is composed of clay, silty clay and sandy clay and represents the Cenozoic-
Mesozoic geological boundary.

The Peedee aquifer primarily occurs within the Peedee Formation. The Peedee Formation consists of fine
to medium-grained sand interbedded with gray to black marine clay and silt. Glauconitic sand beds and
thin beds of consolidated calcareous sandstone and impure limestone are interlayered in the sands in
places. The Peedee aquifer is approximately 300 feet thick in the vicinity of the site and has an estimated
hydraulic conductivity of 34 feet per day.

The Black Creek confining unit is overlain by the Peedee aquifer. The Black Creek confining unit is
“approximately 42 feet thick in the Wilmington area and contains sediments having less than 12 percent
permeability. The Black Creek aquifer, overlain by the Black Creek confining unit, has a thickness of
approximately 334 feet, and the estimated hydraulic conductivity is 25 feet per day.

In general, potable water is not captured from the aquifers located at depths beyond the Black Creek
aquifer. These include the Upper Cape Fear and Lower Cape Fear Aquifers.
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1.8 Site Specific Geology
Field assessment methodologies performed for the CSA were initiated, in part, to obtain information

useful in evaluating the relationship between the area’s geology/hydrogeology and the potential for
migration of petroleum-related contaminants. The following discussion represents the results of the CSA
activities performed to obtain data for this purpose. It is important to note that the information provided
in the 1.S. Geological Survey, Professional Paper 1401-1, Hydrogeologic Framework of the North
Carolina Coastal Plain, 1996) regarding the area in the vicinity of the site did not define the Castle
Hayne confining unit. Therefore, the surficial aquifer may be directly underlain by the Castle Hayne

aquifer.

The site occurs on the boundary of the Leon Sand (LE) and Kureb (Kr) sand as defined by the
Department of Agriculture (now Natural Resources Conservation Service). The Leon Sand occurs on
level elevations and it is typically poorly drained soil found on rims of depressions, on smooth flats and
occurs as indefinite patterns on uplands and stream terraces. The profile, in descending order, consists of
the following; 3-inches of dark gray sand, 13-inches of light gray sand, 24-inches of dark reddish brown
sand, and 64-inches of light gray sand.

The Kureb Sand (Kr) occurs on slopes of 1 to 8 percent. It 1s excessively drained soil is on long broad
undulating ridges and uplands. Permeability is high and available water capacity is very low.
Additionally, infiltration is moderate and runoft is slow. The profile for this sand, in descending order,
consists of the following; 3-inches of dark gray sand, 23-inches of light gray sand, and 89-inches of
brownish yellow sand in the upper portion and pale brown sand in the lower portion. (IS, Department of
Agriculture: Soil Conservation Service, Soil Survey of New Hanover County, North Carolina, 1997),

Based upon the soil boring data reported SEI and observations by ESS during the monitoring well and
soil boring advancements, the surficial geology generally of a fine to medium-grained silty sand ranging
in color from light gray to dark brown. Based upon the site specific data collected by SEI during the
monitoring well installations all monitoring wells, including well MW-2, the Type III well did not

penetrate the surficial aquifer.

2.0 ASSESSMENT ACTIVITIES

2.1 SOIL ASSESSMENT

On May 13, 2004, as part of the UST closure activities, soil sampling was performed by SEI with respect
to the former diesel UST system. Samples SB-1 through SB-6 were collected at six to seven feet below
ground surface (bgs). Samples SB-7 (2-3 feet bgs) and SB-8 (1-2 feet bgs) were collected along the
product line and dispenser, respectively. All soil samples were submitted for laboratory analysis by EPA
Methed 80135, Total Petroleum Hydrocarbons (TPH) with both sample preparation 5030 {gasocline) and
3550 (diesel). The soil samples were collected using direct push technology.
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Soil sampling during LSA activities in September 2004 included the collection of sample §S-1 (MW-1) at
a depth of five to seven feet bgs. The sample was submitted to a laboratory for analysis by EPA Method
8260B and §270C and Massachusetts Department of Environmental Protection (MADEP) Methods for
volatile and extractable petroleum hydrocarbons (VPH and EPH, respectively).

During CSA activities, on September 20, 2007, Geologic Expleration, Inc. of Statesville, North Carolina,
on behalf of ESS advanced 11 soil borings (SB-1 through $SB-9, SB-1B and $B-3B). ESS personnel
obtained nine soil samples (i.e. SB-1B, SB-2, SB-3B, and SB-4 through SB-9) at depths of six to seven
feet bgs. It should be noted that refusal was encountered at boring locations SB-1 and SB-3 at shallow
depths so additional borings were installed in the vicinity of prior sampling locations. All soil samples
were obtained using Geoprobe direct push sampling equipment including a three feet long split spoon
sampler with a clear plastic liner. Prior to each location, the split spoon sampling equipment was properly

deconned to prevent cross contamination,

Based on the results of soil samples collected from prior CSA soil sampling activities, ESS personnel
advanced five additional soil borings (i.e. SB-10 through SB-14) on February 29, 2008. These soil

samples were obtained utilizing a hand auger which was deconned prior to each sampling location.

All recent soil samples were delivered to the project laboratory for analyses by EPA Methods 8260B and
8270C as well as MADEP Methods for VPH and EPH. In addition, samples collected at SB-8, MW-6
and MW-7 were analyzed for Fraction of Organic Carbon by Method D2974.

The laboratory results are summarized in tables and depicted in figures which are included in Appendix
A.

2.2 GROUNDWATER ASSESSMENT

2.2.1 Monitoring Well Installations

As part of LSA activities in 2004, SEI provided oversight for the installation of four shallow Type II
monitoring wells, MW-1, MW-3, MW-4, and MW-5 and one Type III well, MW-2, In 2007, ESS
personnel provided oversight of wells MW-6 through MW-11. These wells were installed as part of the
CSA activities to assist in delineating the dissolved petroleum hydrocarbon plume identified earlier
during the LSA. These shallow wells were constructed to a depth ranging from 14 to 20 feet bgs.

The Type Il monitoring wells installed during CSA activities were constructed in accordance with well
construction standards, as specified in 15A NCAC 2C. All shallow monitoring wells were installed using
hollow-stem auger drilling equipment. The wells were constructed with two-inch diameter well casings
made of flush-joint, threaded schedule-40 polyvinyl chloride (PVC). The PVC well screens are
0.010-inch slot with screened intervals of 10 to 15 feet. A coarse sand pack (filter pack) was used to
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backfill the well annuli to a depth averaging approximately one-foot to two feet above the shallow well
screens. A six-inch to one-foot thick bentonite seal was placed above the filter packs, and neat cement
was used to fill the remainder of the well annuli to ground surface.

All wells were installed as flush-mounted and were provided with sealing and locking caps. Protective
manhole-type covers were placed over each well upon completion. The approximate well locations are

depicted in Figure 2.

2.2.2  Groundwater Flow and Occurrence
Upon review of the Scotts Hill Quadrangle topographic map (7.5 minute series topographic map, U.S.

Geological Survey —USGS), the surficial groundwater in the vicinity of the site would be expected to flow
in a south-southeasterly direction and mimic surface topography. Contrary to expectations, data reported
in the L84 Report, prepared by SEI in October 2004 and data obtained by ESS in during September 2007
reflect potential groundwater flow toward the north and west. However, groundwater elevations obtained
during the December 2008, sampling event indicate a potentiai flow direction toward the east and
southeast. A summary of water table elevation data is presented in Table 1. Groundwater elevations
have been derived from the water table elevation data collected during the comprehensive sampling event
of December 5, 2008 and are presented on Figure 3.

2.2.3  Groundwater Sampling
As part of the LSA field activities, groundwater samples were collected by SEI from monitoring wells

MW-1 through MW-5 on October 4, 2004, Laboratory analysis included Methods 602 with methyl
tertiary butyl ether (MTBE), isopropyl ether (IPE), and Naphthalene, 601, 625, 504.1 (EDB), and
MADEP Methods for VPH and EPH.

ESS personnel collected groundwater samples from wells MW-1 through MW-11 on September 24, 2007.
The groundwater samples from monitoring wells MW-6 through MW-11 submitted to the laboratory for
analyses EPA Method 602 with MTBE, IPE, and naphthalene EPA Method 625 plus ten most
prominently identifiable peaks, as well as MADEP Methods for VPH and EPH. The groundwater
samples from monitoring wells MW-1 through MW-5 were submitted to the laboratory for analyses EPA
Method 692 with MTBE, IPE, and naphthalene. Samples from monitoring wells MW-1, MW-3, MW-6,
MW-7, MW-8, and MW-9 were also submitted for analysis of natural attenuation parameters including
nitrate and sulfate by Method 9056. Natural attenuation parameters were also measured from all
monitoring wells using a Horiba Water Quality monitor. Natural attenuation parameters included pH,
specific conductivity, dissolved oxygen (DO), temperature and oxidation reduction potential {ORP).

On December 5, 2008, ESS personnel collected groundwater samples from wells MW-1 through MW-11.
At the time of sample collection, the water levels were recorded for each well utilizing an oil/water

interface probe. Prior to sample collection, the respective well volumes were calculated, and a minimum
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of three well volumes was purged from each well column to ensure replacement of stagnant water with
representative formation water.

The samples from the monitoring wells were collected using a disposable, PVC bailers and nylon chord.
The samples were slowly poured from the bailers into laboratory-supplied containers, and the containers
were sealed, labeled, and immediately placed on ice for delivery to Environmental Science Corp. of Mt.
Juliet, Tennessee, NC Laboratory, Certificate Number ENV375. The groundwater samples from
monitoring wells MW-1 through MW-11 were submitted to the laboratory for analyses EPA Method 602
with MTRE, IPE, and naphthalene.

The laboratory results of the December 5, 2008 sampling event indicated the presence of petroleum
compounds above 2L Standards in wells MW-1, MW-3, MW-4, MW-5, and MW-11. The current
laboratory results of groundwater samples are provided in Table 2. The laboratory report is included in
Appendix E. Natural attenuation parameters were also measured from all monitoring wells using a
Horiba Water Quality monitor. Natural attenuation parameters included pH, specific conductivity,
dissolved oxygen (DO), temperature and oxidation reduction potential (ORP). A summary of the natural
attenuation parameters is provided in Table 3.

3.0 PROPOSED CORRECTIVE ACTION

3.1 OBJECTIVES
The objectives of this CAP are to develop plans to;
» Mitigate impacted soil to applicable MSCCs;
»  Mitigate impacted groundwater to 2L Standards; and,
¢ Select and employ remedial processes that are protective of human health and the environment.

As required by 15A NCAC 2L .0115(m), soil contamination at high risk sites must be remediated to the
lower of:
a) Residential or industrial/commercial maximum soil contaminant concentrations,
whichever is applicable; or,
b) Soil-to-water maximum soil contaminant concentrations.

Groundwater must be remediated to 2L Standards for high risk sites. As recommended by the Guidelines
Jor Assessment and Corrective Action for UST Releases (NCDENR, 2008), the feasibility of risk
reduction through applicability of natural attenuation at the site, excavation of impacted soil, and alternate

water supply to nearby residents, has been exhaustively evaluated.
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3.2 EVALUATION OF REMEDIATION ALTERNATIVES
The evaluation of clean-up alternatives was conducted by comparison of system process, feasibility,
limitations, permitting and right of access requirements, and capital and operation/maintenance costs.

Clean up of soil and groundwater was evaluated.

3.2.1 Evaluation of Municipal Water Supply Well Connection

On August 28, 2008 ESS personnel mailed seven right of entry agreements with cover letters to the each
of the confirmed water supply wells within 1,000 feet of the site. The right of entry agreements requested
the well owners to allow Worsley Operating Corporation to conduct site activities including, ...
abandonment of any supply wells and connection to the municipal water supply system...”. Two of the
cight well owners responded and only one agreed to the conditions. A unanimous agreement was
necessary to lower the risk classification.

3.2.2  Soil Remediation Alternatives

Based on the findings in the C54 Report, impacted soil above STW-MSCCs is anticipated‘ to be limited to
an area beneath the current product dispensers. The tear drop shaped area is approximately 45 feet in
length and ranging from 30 feet at the widest dimension to approximately 9 feet at it’s narrowest
dimension. The area defined by the impacted soil is estimated as 900 ft*. Assuming a maximum soil
contamination depth of 15 feet provides a volume of contaminated soil of approximately 500 cubic yards.
Assuming a bulk density of 1.5 tons per cubic yard, provides a mass of 750 tons of petroleum

contaminated soil.

Following is a brief description of remedial technologies and an evaluation of feasibility for each
alternative. Remedial alternatives to address soil contamination at the subject site include:
. Soil Vapor Extraction; and

] Excavation
3.2.2.1 Soil Vapor Extraction

System Process

Soil vapor extraction (SVE), also known as soil venting or vacuum extraction, is an in situ remedial
technology that reduces concentrations of volatile constituents in petroleum products adsorbed to soils in
the unsaturated (vadose) zone, With this technology, a vacuum is applied to the soil matrix to create a
negative pressure gradient that causes movement of vapors toward extraction wells. Volatile constituents
are readily removed from the subsurface through the extraction wells. The extracted vapors are then

treated, as necessary, and discharged to the atmosphere.
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Feasibility

This technology has been proven effective in reducing concentrations of volatile organic compounds
(VOCs) and certain semi-volatile organic compounds found in petroleum products at UST sites. SVE is
generally more successful when applied to the lighter (more volatile) petroleum products, such as
gasoline. Review of data obtained during LSA and CSA activities conducted at the site indicate that SVE
could be a feasible remedial alternative. In addition, the technology needed to implement this alternative
is readily available. The application of SVE can serve to mitigate, through phase transfer, adsorbed-phase
petroleun. SVE can also capture vapor-phase petroleum induced through air sparging and control
migration of fugitive petroleum vapors. In addition, SVE could induce airflow (oxygen) through the
native soil, which may enhance the intrinsic biodegradation of recalcitrant petroleum and petroteum
additive compounds.

Limitations

Factors that limit SVE include the occurrence of a shallow water table surface, low intrinsic permeability,
and high moisture content in the soil. In addition, high boiling point compounds such as naphthalene and
other polyaromatic hydrocarbons (PAH’s) are not as readily captured.

Discharge/Disposal of Treated Groundwater

SVE is an in-situ remedial alternative. Thus, disposal of groundwater is not required.

Costs
Refer to following sections for cost information regarding SVE.

3.2.2.2 Excavation

System Process
Excavation as a remedial alternative would involve closing the current petroleum retail business,

dismantling the canopy and UST systems (dispensers, product lines, etc.), removing the concrete pad, and
excavating contaminated soil. The contaminated soil would be hauled off site and disposed of in
accordance with NCDENR guidelines. After excavation, the area will be backfilled with clean fill
material from an off-site source. The surfaces would be restored to original, pre-excavation conditions.

Feasibility

Excavation is a proven technology and implementation of this alternative has been approved by
NCDENR on numerous sites. The primary advantage of the excavation of contaminated soil is the
immediate removal of all adsorbed contaminants within targeted source areas and the elimination of risks
associated with residual VOC impacts. The open excavation also serves to collect grossly impacted
groundwater, which can be easily captured with an appropriate vacuum truck. However, excavating at the

site presents some challenging logistical issues and concerns with respect to facility disruption.
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Limitations

The major limitation of excavating at the subject site is the extent of the soil contamination and the
disruption to facility operations that will occur during the excavation process. In addition, there are some
safety and logistical concerns with the potential impact to site structures and underground utilities.
Another concern is the transfer of contaminated soil from one location to another without treatment.

Discharge/Disposal of Groundwater

Discharge and/or disposal of groundwater will not be required (other than that captured in the open excavation).

Costs

The costs for excavation, transport, disposal and backfill are estimated at $59 per ton. Based on an
estimated 750 tons of contaminated soil to be removed, the cost is approximately $44,250. These costs
do not include site restoration or loss of site business income, supervisory time, endpoint sampling nor

reporting requirements,

Recommended Action

Excavation is currently not recommended as a remedial alternative at the subject site. Excavation could
not be easily performed near the existing dispenser island without jeopardizing the stability of these
structures. Additional activities would then be required for contaminated soil which could not be easily

removed.

3.2.3  Groundwater Remediation

Following is a brief description of three active remedial technologies as well as a “do-nothing” approach,
which would require further monitoring of groundwater quality, at a minimum. An evaluation of the
feasibility for each alternative is also included. Possible remedial alternatives to address residual impacts

to ground water include:

. Air Sparging with Soil Vapor Extraction (AS/SVE),

. Ground Water Pump and Treat;

. Dual-Phase Extraction (DPE) and Treatment; and

. Monitored Natural Attenuation (MNA}/ Enhanced MNA.
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3.2.3.1 Air Sparging with Soil Vapor Extraction {AS/SVE)

System Process

AS/SVE technology is an in-sifu technology that combines the injection of air into the saturated zone with
vapor recovery (through vacuum) from the unsaturated zone. The injected air results in a phase transfer
of hydrocarbons from the dissolved groundwater to a vapor phase, which can be recovered by an
extraction system in the unsaturated zone. The vapors collected by the SVE system may require
treatment to meet regulatory limits prior to discharge. AS/SVE provides an increase in dissolved oxygen
concentrations in the aquifer, which can stimulate indigenous heterotrophic microbial activity and result
in contaminant mass reduction. AS/SVE can reduce both soil and ground water volatile organic
compound (VOC) and semi-volatile compound concentrations.

Feasibility
AS/SVE is a proven technology that has had success at similar sites. AS/SVE has proven to mitigate
dissolved-phase petroleum within a short period of time relative to groundwater pump and treatment. In

addition, the equipment and technology needed to implement this alternative are readily avaifable.

Limitations

Factors that limit this technology include the occurrence of a shallow water table swrface, low
permeability soil and low hydraulic conductivity, proximity to water supplies (potential to accelerate
contaminant migration), extremely high dissolved iron concentrations in groundwater, and presence of
free product. Petroleum vapors generated during the air sparing process should be controlled, where
appropriate, with SVE to avoid impact to underground structures (i.e. conduits or basements).

Discharge/Disposal of Treated Groundwater

AS/SVE is an in-situ remedial alternative. Thus, disposal of groundwater is not required.

Costs
The estimated capital costs for an AS/SVE system at the subject site would be approximately $112,000.

The average annual operation and maintenance (O&M) costs for an AS/SVE system range from $20,000
to $40,000. The estimated duration for an AS/SVE system at the subject site is three to five years.

Recommended Action

AS/SVE is the recommended alternative for groundwater remediation at the site.

3.2.3.2 Groundwater Pump and Treat

System Process

Groundwater pump and treat is an ex-situ remediation technology that uses vertical or horizontal recovery
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wells (or trenches) to extract contaminated groundwater from those areas of the aquifer with the highest
levels of dissolved contaminants in groundwater. Following contaminant removal at the surface through
air stripping and/or carbon adsorption, the treated water may be discharged in accordance with local
POTW/NPDES permit requirements, or re-injected into the aquifer (closed loop system). Groundwater
recovery can provide hydraulic control and limit contaminant migration. Consequently, this application is
particularly important if exposure pathways are identified and the threat to human health is imminent,

Feasibility

Pump and treat has been widely accepted and applied by the regulatory community as a means to control
the migration and removal of free-phase product and dissolved phase VOCs from groundwater, Pump
tests and ground water modeling would be necessary to design the pumping system to ensure complete
capture of the dissolved phase plume. This technology can be successful if the following criteria are met:
(1) the system design is based upon a comprehensive aquifer characterization; (2) the recovery well
locations provide contaminant recovery and hydraulic control; (3) all secondary sources are eliminated;
(4) the effectiveness is carefully monitored; and (5) appropriate operational and maintenance
modifications are conducted.

Limitations
Groundwater pump and treat systems are effective in controlling the down-gradient migration of
contaminant plumes. However, these systems have had limited success in reducing contaminant mass,

The primary limitation of this alternative is the time required to achieve the ground water clean-up goals.

Discharge/Disposal of Treated Groundwater

A POTW or a NPDES Permit would have to be obtained for the pump and treat system to discharge the
extracted and treated ground water at the site.

Costs

The estimated capital costs for a pump and treat system at the subject site would be approximately
$150,000 to $250,000. Average annual operation and maintenance (O&M) and ground water monitoring
costs for groundwater pump and treat systems range from $30,000 to $60,000, The estimated duration for
a pump and treat system at the subject site is at least ten years.

Recommended Action

Ground water pump and treat is not recommended as a remedial alternative due to high O&M costs, the
long duration of system operation, and the questionable effectiveness of achieving groundwater clean-up
goals,
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3.2.3.3 Dual-Phase Extraction (DPE) and Treatiment

System process
DPE is the concurrent application of conventional groundwater recovery and high vacuum extraction.

The application of a vacuum increases the hydraulic gradient and consequently, increases the liquid
recovery rates. Vacuum extraction can effectively recover volatile compounds in the vadose and
saturated zones. The liquid captured in the vacuum is recovered and the vapor is discharged to the
atmosphere. The vacuum extraction may also enhance biodegradation through the induction of oxygen
into the subsurface. This can be enhanced through the addition of soil vents. This technology is most
effective when used to recover petroleum within soil or bedrock that exhibit low permeability. Pilot tests
are generally required prior to implementation to determine the vacuum and groundwater radius,

sustainable pumping rate, vapor flow rate, and other parameters,

Feasibility
Site specific conditions may not warrant application of DPE at this site, although additional field tests
would be required to substantiate this statement.

Limitations

Although DPE is an effective technology for recovering both fluids {groundwater/free product) and vapor
phase hydrocarbons from existing monitoring/recovery wells, it may not be an effective long-term
remediation strategy. DPE also requires complex monitoring and control during operation. Compound
limitations of this technology are similar to those limitations for application of the SVE and conventional

pump and treat.

Discharge/Disposal of Treated Groundwater

A POTW or a NPDES Permit would have to be obtained for the pump and treat system to discharge the
extracted and treated ground water at the site. In addition, an air discharge permit may also be required.

Costs
Capital and operating costs are similar to those described in Secrion 3.2.3.2.

Recommended Action

DPE is not the recommended remedial alternative, mainly due to anticipated high costs associated with

the purchase, installation and operation of this system.
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3.2.3.4 Monitored Natural Attenuation (MNA) / Enhanced MNA

System Process
Natural attenuation (NA) is the evaluation and demonstration that naturally occurring physical, chemical

and/or biological processes are reducing the mass, mobility, toxicity, volume, or concentration of VOCs
in ground water to achieve site-specific remedial objectives within a time frame that is reasonable when
compared to other remedial methods. However, a longer time frame may be required before contaminant
concentrations are reduced to below groundwater standards via NA. Therefore, NA is often combined
with other remedial alternatives, such as source area removal or treatment, as an overall strategy for site
clean up. Typically, this approach also requires on-going monitoring costs.

NA can also be enhanced with microbial-based technology that involves the alteration of the subsurface
environment to provide optimal conditions for hydrocarbon-degrading bacteria. Groundwater analysis
should be conducted to establish the condition of the subsurface and evaluate the feasibility of this
technology. Important water quality parameters include the indigenous heterotrophic bacteria population,
nutrients (N, K, and P), the availability of oxygen as the primary aerobic electron acceptor, the presence
of inhibitors such as other metals, free-phase product, and pH or temperatures outside of acceptable

ranges.

Enhanced NA can be achieved through a combination of the following: the addition of nutrients {(such as
nitrogen or phosphorous), the injection of oxygen or other electron acceptors, or the inoculation of

microbe colonies.

Feasibility

NA modeling efforts were conducted and reported in the CS4 Report. The modeling results indicated the
First Order Decay simulations provided a 10-year resolution of the groundwater benzene plume following
removal of the source area. However, modeling results indicated no attenuation of the benzene plume

would occur with the source area intact.

Strong evidence of microbial decay is observed within the petroleum plume. The decay rates of
petroleum within an aerobic environment will typically exceed the decay rates in an anoxic or anaerobic
environment (Howard, et al., 1991). Consequently, the removal of the source area would greatly excel
attenuation of benzene and other petroleum constituents. Natural attenuation can be actively enhanced

through supplementation with an electron acceptor, such as oxygen, and the appropriate ratio of nutrients.

Limitations
The primary limitation of NA is the time {rame that may be required to achieve clean-up goals and the

costs required for long-term ground water monitoring.



Carrective Action Plan Report Environmental Services & Solutions, PLLC
Scotchman #35, Wilmington, NC May 11, 2009

Discharge/Disposal of Treated Ground Water
NA is an in-situ remedial alternative. Thus, disposal of groundwater would not be required.

Costs

Costs associated with Enhanced NA at the subject site have not been evaluated at the time of this report.
The annual cost associated with the NA remedial alternative, including semi-annual monitoring of ground
water in selected site wells, evaluation of the attenuation process and reporting to NCDENR, is estimated
at $20,000 a year, however some of these costs can be shared with the AS/SVE system monitoring.

Recommended Action

NA is not a recommended remedial alternative at this time.,

33 SELECTED REMEDIATION ALTERNATIVES

The selection process included the elimination of technologies that were not feasible and the selection of
the option(s) that was most feasible. Based on the information collected during prior assessment
activities, the evaluation of currently available remedial technologies at the site, and the most recent
groundwater sampling events conducted on September 24, 2007 and December 5, 2008, ESS recommends
the following remedial alternatives:

o AS/SVE is the selected remedial alternative to address on-site impacted soil and
groundwater. Impacted groundwater is likely present beneath Market Street. However, data
obtained during the recent groundwater sampling cvents indicated the extent of the

petroleum beneath Market Street may be limited and inconsequential.

33.1 Pilot Tests
The AS pilot test was conducted on January 16, 2009, and the SVE test was conducted on February 13,
2009. The tests were conducted to determine the feasibility of the AS/SVE technology as well as define

design parameters and radius of influence.

3.3.1.1 Air Sparging and Soil Vapor Extraction Well Installations

The well utilized for on-site air sparging field pilot tests was well MW-2, which was previously installed
by others., Monitoring well MW-2 was completed as a Type 111, deep well to a depth of 30 feet below
ground surface (bgs). Monitoring well MW-2 is constructed with five feet of 2-inch diameter, 0.010 inch
slotted schedule 40 polyvinyl chloride (PVC) well screen from 25 to 30 feet bgs.

Oversight of the installation of the observation welt OB-1 was provided by ESS personnel on January 7,
2009. Observation well OB-1 was constructed by Geologic Exploration and completed to a total depth of
20 feet bls with 18 feet of 2-inch diameter, 0.010 slotted schedule 40 PVC screen from 2 to 20 feet bls,
and 2 feet of 2-inch schedule 40 PVC solid casing above the screen.
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Well SVE-1 was installed on January 7, 2009, prior to the completion of the corrective action plan for the
subject site. SVE-1 was completed to a total depth of 8 feet below land surface (bls) with six feet of 2-
inch diameter, 0.010 slotted schedule 40 PVC screen from 2 to 8 feet bls and 2 feet of 2-inch schedule 40
PVC solid casing above the screen.

The wells were properly constructed to prevent vertical short-circuiting. The pilot well locations are
depicted in Figure 2 and the well construction details are provided in Appendix D.

33.1.2 Soil Vapor Extraction

A soil vapor extraction pilot test was conducted at the site by ESS personnel on February 13, 2009. The
test was conducted with a Roots, Model 24 URAI positive displacement blower capable of producing 6
inches of mercury and approximately 80 standard cubic feet per minute (scfim). Observation wells for the
SVE test included OB-1, MW-3, MW-4, MW-10, and MW-11.

The test began with a bleeder valve that was 100% open for a duration of 10 minutes. After observing
little to no influence, the bleed air valve was incrementally closed to provide varying air flow rates from
the well head (SVE-1).

Measurements collected from the SVE-1 well head included air flow, temperature, and vacuum.
Measurements from the blower discharge included relative humidity, temperature, and TLV readings.
The measurements from the dilution air included airflow, temperature, and relative humidity.

Table 4 provides a summary of SVE pilot test measurements. As anticipated, increased applied vacuum
resulted in increased well head airflow. In addition, increased applied vacuum at well SVE-1 resulted in
increased observed vacuum in both wells OB-1 and MW-3. Increased airflow from SVE-1 also resulted
in increase petroleum mass discharge (as gasoline in Ibs/hour). With an applied vacuum of 51 inches of
water column, an observed vacuum of 1.5 inches of water column was noted in well MW-3 (15 feet from

the applied vacuum).

3313 Air Sparging

An air sparging test was performed by ESS personnel on December 13, 2007. A Coleman Powermate
direct drive air compressor, Model Number VL0502710.01 was used to provide air supply to the Type I
monitoring well MW-2. Observation wells for the AS test included OB-1, MW-4, MW-11, MW-11,
MW-6 and MW-8.

The minimum bréakthrough pressure is that required to overcome the hydrostatic, sand pack, friction toss,
and formation pressure. The maximum breakthrough pressure was observed to be 7.5 pounds per square
inch (psi). The test was started by applying a pressure to well MW-2 at a flowrate of 1 standard cubic feet
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per minute (scfim) and subsequently incrementally increasing the airflow rate.  Table § provides details
regarding the performance of the air sparging field test.

The sparge pilot test data suggests that only one scfim per well would provide an effective influence of
0.10 feet of rise in the water table at a radial distance of at least 34 feet.

3.3.2 Rational for AS/SVE Design
Data collected from the pilot tests was used in the design of the air sparging/soil vacuum extraction
systems. This information was used to size the necessary equipment and ancillary piping. The system is

designed to mitigate contaminants within the aquifer and impacted soil profile.

The following system design parameters were established based upon the pilot testing, empirical data, as
well as data collected from sites with similar characteristics:

o Conservatively, the design zone of influence for the air sparging wells is approximately 30 feet
with an injection flow rate of 1 to 3 scfim and pressure of 8 to 8.5 psi. Although three wells
should cover the estimate horizontal extent of petroleum contamination in groundwater at the site,
a fourth well has been added on the west edge of the plume. The placement of this additional
well is intended to inhibit off-site migration of petroleum due to the operation of the system.

* A conservative design radius of influence for the vertical vacuum extraction wells has been
estimated at 15 feet with an extraction flow rate of 30 sctim and vacuum of 51 inches of water

column.

e It should be noted that proposed equipment would be oversized in the event some additional

pressure and/or flow requirements will be needed.

3.3.3 Proposed Treatment System Design

The design of the AS/SVE system was based upon the currently defined extent of on-site dissolved-phase
petroleum, the results of the pilot tests, the logistics of the existing buildings and current store operation.
The system will consist of the following: one compartmented system traiter which will house the AS
system and the SVE system. The equipment will generally consist of the air compressor and vacuum
blower, air flow meters, solenoids, associated fittings, a control panel, 4 air sparging wells and 6 vertical
soil vapor extraction wells, and associated piping. Several supply lines will furnish air to the AS wells
and several extraction lines will return air from the SVE wells., A connection will be installed such that
the air sparging system will only be activated if the SVE wells are operating. The soil vacuum extraction

system will operate continuously.

21
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The proposed SVE and AS well locations with projected radius of influence are provided in Figure 4.
Figure 5 provides the proposed layout of remedial systems indicating piping layout and location of

remedial building.

3.3.3.1 Air Sparging and Soil Vacuum Well Construction

The SVE wells will be constructed as two-inch diameter threaded schedule 40 PVC with 0.01-slotted
screen 8 to 10 feet in length. The wells shall be placed at a depth of approximately 8 to 10 feet bgs. Each
well shall be furnished with its own two inch diameter line to the remedial building. Once inside the
building the lines may be manifolded in such a manner to allow for proper airflow. All wells will be
provided with a tee near the surface and a threaded cap covered with a manway to enable later inspection,
if required. Figure 6 provides construction details regarding proposed SVE wells.

The AS wells will be constructed using two-inch diameter threaded schedule 40 PVC to a depth of
approximately 30 feet bgs with slotted .01 screen section from 25 to 30 feet bgs. The AS well will have
a bentonite seal and the annulus will be sealed with Portland cement to prevent short-circuiting of the
injected air into the subsurface. A tee that will furnish air to the well will be included near the top of the
riser. The riser will be capped with a threaded plug. Wells will be completed with a flush-mounted,
manway and cover that will allow access to the wellhead plumbing. Figure 7 provides construction

details regarding proposed AS wells.

3.3.3.2 System Plumbing and Trenching

Six (6) vertical soil vacuum extraction wells will be located in the areas of impacted soil and in proximity
to the AS wells. Each vertical SVE well will be provided a vacuum by a two inch diameter dedicated
pipe. The SVE system will operate on a continuous basis.

Four air sparge wells should sufficiently cover the horizontal extent of petroleum contamination in
groundwater at the site. Shared piping runs will provide cost effective construction. Each AS well will
have its own dedicated supply line.

The trenching will typically be excavated to a depth of two to three feet bgs. The trenches will be lined
with 0.25 inch rounded gravel and the piping runs will be constructed with Schedule 40 PVC. Petroleum
impacted soil will be disposed of properly. All backfiil material will clean and be compacted.

3.3.3.3 Equipment Selection
The two most important criteria for the selection of air sparging equipment are the required air pressure/
airflow and pressure loss. Airflow is measured in standard cubic feet per minute {scfin). Based upon the

Ideal Gas Law, the airflow (scfim) is a function of air supply, injection temperature, and pressure.

Air pressure loss through the system is also an important consideration in the equipment selection,

>
[
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System pressure losses are calculated based upon standard industrial practices for pressure loss
calculations of compressible fluid (air) flow. The anticipated losses throughout the system are negligible.

The selected compressor(s) for the sparging system will require continuous flow rate of one to three scfin
at a pressure of up to eight psig. The air compressor(s) will be rotary vane design. The selected
compressors will be three-phase, 208 to 230 volts, and rated not to exceed a noise level of 75 decibels
(db}. Compressor discharge temperature should not exceed 140 °F. A heat exchanger or after-cooler will
be integrated within the system to insure proper discharge temperature.

The appropriate pressure relief valve, particulate filters, oil filters (if necessary), and check valve will be
included as safe guards to prevent damage to the air sparging system. In addition, a bleed-off valve will

be installed between the compressor and air supply manifold.

The selected blower(s) will be capable of providing at least a continuous flow rate of 60 scfim at a vacuum
of 80 to 90 inches of water. The application of one or more blowers will be determined based upon the
manufacturers vacuum/air flow curves and observations during start-up activities, The blower(s) may be
a regenerative type, three-phase, 230 volt. The appropriate pressure relief valves, particulate filters, and
check valve will be included as safe guards to prevent damage to the blower. A silencer will be installed
to reduce the noise level to below 75 db. The motor should be equipped with an hour meter.

3334 Compressor Air Supply Manifold

Several air supply lines will be connected to the manifold. The manifold and piping from the
compressors will be one to two inches in diameter and constructed of galvanized pipe. From the main
manifold, two-inch diameter galvanized pipe will connect the wells to the main piping. FEach supply line
will contain an airflow gauge for air velocity measurements, a gate valve, an electric solenoid valve, and a
pressure gauge. A temperature gauge, pressure gauge, and air velocity gauges will also be installed on the
main supply line.

3335 Vacuum Air Return Line Manifold

Several air return lines will be connected to the manifold. The manifold and piping from the blower will
be three to four inches in diameter for the main line and two-inches in diameter to the specific wells and
constructed of PVC pipe. Each supply line will contain an airflow gauge for air velocity measurements, a

gate valve, and a vacuum gauge.

33306 Electrical

All electrical systems will be installed to local electrical codes. The electrical power will be furnished
through 208-230 volt three-phase wiring from the distribution panel to the control panel and from the
control panel to the air sparging compressor. The solenoids will be powered by 115-volt single phase

wiring from the control panel,

[
L
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3337 Treatment Building

The treatment system shall consist of a building or trailer with approximate dimensions 6 feet wide by 12
feet long with exterior dimensions of approximately 7 feet wide by 17 feet long. A permanent wall will be
constructed within the trailer to isolate and provide a vapor barrier between the SVE system from the AS
system. The SVE side will be equipped with a double access door or single door with an opening of at
least 36 inches wide. Exterior access to the AS side can be provided by a single standard sized door.
insulation of interior wall and ceiling. The SVE and AS compartments within the trailer will be each be
equipped with;

¢ Industrial lighting fixtures and light to sufficiently illuminate the interior of the building
e Single speed, 127 exhaust fan, exhaust fan intake guard, and exhaust fan gable shutters.
Operation of the fan shall be automatically controlled by a manual thermostat.
* A louver located near the compressor for adequate ventilation that will open freely with operation
of the exhaust fan.
e A general purpose utility power outlet in the AS compartment only.
o A fire extinguisher (rated A,B&C), a first-aid kit, hearing and eye protectors.
. .
System shall comply with North Carolina regulations and meet approval of New Hanover County
Inspections Department if necessary. The trailer will house the air distribution manifold, compressors,
blowers, solenoids, gauges, flow meters, electrical wiring and accessories. All electrical wiring and
equipment will conform to local building codes.

34 SUITABILITY OF NATURAL ATTENUATION

Aithough the analytical results demonstrate that ground water standards have been exceeded, amendments
to 15A NCAC 2L .0106 and 15A NCAC 2P .0402(a) that became effective January 2, 1996, and 15A
NCAC 2L .0115 (1998) require examination of the risk posed by the impact of the release as part of the
corrective action planning process. This risk analysis is requisite for any person required to implement an
approved CAP and who is seeking reimbursement for the work associated with the planning and
implementation of the CAP from the Commercial or Non-Commercial Leaking Underground Storage
Tank Cleanup Funds. The amendments require the implementation of a CAP that relies upon natural
processes for the remediation of impacted ground water if no receptor is at risk. Receptors typically
include potable water-supply wells, surface waters, and regions of ground water that have been identified
for planned resource development by state or local governments. Other receptors may include

underground utilities, basements, etc.
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Naturat attenuation, or intrinsic remediation, involves the passive reduction of contaminant concentrations
by physical and intrinsic microbial processes. Physical attenuation of contaminants includes the
processes of volatilization, dispersion, and sorption onto aquifer matrix materials. These processes tend to
reduce or "attenuate” the concentrations of contaminants in ground water but do not affect their chemical
composition and toxicity. It is reasonable to believe that dispersion is ongoing at the site because it is a
process inherent to the flow of a solute through a porous medium. Additionally, ground water

isoconcentration maps illustrate a spreading plume that is indicative of dispersion processes.

Biological processes also degrade petroleum-based compounds. Aerobic microbial growth utilizes
oxygen for an electron source and the organic carbon (contaminant) as a food source. However, a longer
time frame may be required before contaminant concentrations are reduced to below ground water
standards via natural attenuation. Typically, this approach requires on-going monitoring costs,

Natural Attenuation modeling efforts were conducted and reported within the CS4 Report. The modeling
results indicated the First Order Decay simulations provided a 10-year resolution of the groundwater
benzene plume following removal of the source area. However, modeling results indicated no attenuation

of the benzene plume would occur with the source area intact.

Therefore, treatment of the off-site, down-gradient edge of the plume by the processes of natural
attenuation is recommended, following mitigation of the source area {on-site impacted soil and

groundwater).

4.0 MONITORING PLAN
Site status reports that summarize site activities will be submitted on a semi-annual basis. The reports

will include groundwater sampling results, air discharge sampling results, and system operation and
maintenance evaluation and records. The reports will include an evaluation of the effectiveness of the
AS/SVE system and natural attenuation.

4.1 GROUNDWATER

Performance of the system will be characterized by conducting a pre-system groundwater sampling event
in all monitoring wells. During the system operation, groundwater sampling events will be conducted on
a semi-annual basis. The system will be temporarily shut-off during the sampling event. Samples will be
collected from on and off-site monitoring wells, All groundwater samples will be analyzed for target
compounds by EPA Method 602,

4.2 AS/SVE SYSTEM

The performance of the systems will also be monitored through sampling of the SVE air discharge,

Samples will be continuously screened on-site with the aid of a VOC analyzer meter during all site visits.
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'The contaminant levels in the groundwater will meet one of the following conditions for consideration of

system shut down or system evaluation:

o Contaminant levels detected in all monitoring and water supplies are below standards set forth in
15A NCAC 2L .0202 for a period of one year.

* An asymptotic relationship between measurable contaminant levels in monitoring wells and
cumulative remediation system operational data has been established which suggests that
continued operation would not result in any significant reduction or removal of mass. When the
targeted concentrations within the air discharge reach asymptotic conditions, then a system

reevaluation may be conducted.

5.0 COST ESTIMATE
A summary of the cost associated with each task for the proposed design and installation of the corrective

action system and subsequent monitoring plan is presented in Table 6. An estimate of approximately
$254,000 is proposed for this corrective action plan. This estimate is based upon current Trust Fund
Rates, the lowest bids for the fabrication and installation of the AS and SVE systems, and an operational

period of 5 years followed by one year of groundwater monitoring,.

6.0 IMPLEMENTATION SCHEDULE
A proposed schedule of implementation is shown in Table 7.

7.0 PUBLIC NOTIFICATION
In accordance with NCAC Title 15 A, Subchapter 21, notices were submitted to the following;

e New Hanover County Manager, Bruce Shell, 230 Government Drive, Suite 195, Wilmington, NC

28403

» New Hanover County Health Director, David E. Rice, 2029 South 17" Street, Wilmington, NC
28401

¢ Contiguous Property (7158 Market Street), Cecil Covil et al, 129 Middle Sound Loop Road,
Wilmington, NC 28411

The notifications are attached in Appendix F. Copies of certified return receipt cards will be provided

upon receipt.
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8.0 LIMITATIONS
This report has been prepared for the exclusive use of Worsley Operating Corporation. The opinions

included herein are based on information obtained during the study, on our experience in accordance with
currently accepted hydrogeologic and engineering practices, and relevant regulatory guidelines at this
time and location. Other than this, no warranty is implied or intended.
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TABLE 1
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA
Well - | - Well " |- - Weli ) o0 [“Depthto:| Depth to .| - Adjusted
No.o 7| Depth | Sereen asing . " Water | Free ' | Groundwater.
b | Interval | Elevation | ool = Product | - Elevation
(ft; has) | (it bgs) @y | g ToC) | (g TOC) | Ty
0445 | 10/4/2004 | 1032 - 84.13
MW-1 20 5-20 005 | 92472007 | 1563 - 79.32
12752008 | 1250 [ - 8245
10/4/2004 | 10.47 - 84.41
MW-2 30 25-30 94.88 [ 9/24/2007 | 15.57 - 79.31
12/5/2008 . 12.71° - C 8217 -
10/4/2004 | 9.65 - 85.12
MW-3 20 5-20 94.77 [ 9/24/2007 | 15.23 - 79.54
'12/5/2008 1::10:56 - 8421
10/4/2004 | 9.39 - 85.40
MW-4 20 5-20 94.79 [ 9/24/2007] 11.68 - 83.11
12/5/2008 | :79,84 - - © 84,95 ¢
10/4/2004 | 7.28 - 87.38
MW-3 20 5-20 94.66 | 9/2472007| 1525 - 7941
12/5/2008 | " 12.12 - 8254
MW-6 15 |425-1425| o468 |[2H20071 821 - 3647
TR0 | 13 - 8695
MW-7 15 5015 | o043y (2202007) 1002 - _ 8430
12/5/2008: - #8.67 - 85,65
MW 3 318 0506 |22472007] 1538 - 79.68
12/572008 | 10.55 — -~ 84.51
s | 20 | -0 | oass [PRROV] G T T sy
12/5/2008 | 11.89 8245
MW-10 | 18 3-18 | oasy |S2N2007) 1439 = .97
12/572008 | 10.32 - 84.20
MW 1 8 218 on74 |012472007] 1545 - 79.29
112/5/2008 | 12.07 - 82.67
NOTES:

1.
2. Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 feet above mean sea level.
3.

4. Adjusted grpoundwater elevations are based on top-of-casing elevations minus the depth to water, whereas

Well depths represent number of feet from the top-of-casing to bottom of well.

The depth to water and depth to free product were measured from the top-of-casing.

Depth to water has been adjusted due to presence of free product using th following formula's:
DTW-DTP=Xy; (78%)Xo) =X, ; DTW-X, = DTW,p,

. Measurements obtained prior to 9/24/07 obtained by others

Page 1 of 1

. (--} denotes free product was not detected in monitoring well at this time.
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TABLE 2

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well Date Benzene | Toluene Ethyl- Total MTBE IPE | Naphthalene
No, benzene | Xylenes

{ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (ug/L) (ug/L)

2L Standards 1 1,000 550 530 200 70 21

10/4/2004 30 <100 760 830 <20 <20 270

MW-1 9/24/2007 2.1 <5.0 18 <3.0 <1.0 <10 <35.0

12/5/2008 42 12 94 110 5.8 <«<1.0 70

10/4/2004 <1.0 <5.0 <1.0 <3.0 <1.0] <l1.0 <10

MW-2 972472007 <1.0 <5.0 <1.0 <3.{ <10 <10 <5.0

12/5/2008 <1.0 <5.0 <1.0 <3.0 <i.0] <I1.0 8.3

10/4/2004 260 1,900 490 2,600 <100 <70 120

MW-3 | 9/24/2007 18 <50 190 220 <10 <i0 <50

12/5/2008 41 550 590 2,500 <l.0f <1.0 170

10/4/2004 23 220 65 750 <10 <10 12

MW-4 | 9/24/2007 3.7 5.9 56 67 <1.0] <10 5.2

12/5/2008 <1.0 <5.0 1.3 <3.0 <[.0| <I1.0 <5.0

10/4/2004 12 <50 <10 <30 270 <10 <10

MW-5 | 9/24/2007 <1.0 <5.0 18 <3.0 <1.0|] <l1.0 <5.0

12/5/2008 87 47 380 640 15| <1.0 170

MW-6 9/24/2007 <10 <5.0 <1.0 <3.0 <1.0| <1.0 <5.0

12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

MWy | 2/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0]  <l.0 <50

12/5/2008 <1.0 <5.0 <1.0 <3.0 <l.0|] <10 <5.0 |

MW-8 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

12/5/2008 <10 <5.0 <1.0 <3.0 <1.0] <l1.0 12

MW-9 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <l1.0 <5.0)

12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0{ <1.0 <5.0)

MW.lo |-2/2472007 <i.0 <5.0 <1.0 <30 <1.0] <10 <5.0

12/5/2008 <1.0 <5.0 <1.0 <3.0 <[.0] <1.0 <5.0

MW-11 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <I1.0 <5.0)

12/5/2008 1.7 <5.0 18 <3.0 <1.0] <l1.0 6.5
NOTES:

1. Analytical results expressed in micrograms per liter {(ug/L)
2. MTBE is an abbreviation for methyl tertiary butyl ether

3. IPE is an abbreviation for isopropyl ether
4. Analytical result exceeding 21. Standard is in bold type.
5. NA is an abbreviation for not available
6. Measurements obtained prior to 9/24/07 obtained by others

Page 1 of 1
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TABLE 3

SUMMARY OF NATURAL ATTENUATION PARAMETERS FOR SOIL AND GROUNDWATER
SCOTCHMAN #35

7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well/ Naturally
Boring Date Occurring
No. Carbon
{percent)
SB-8 9/20/2007 0.0066
MW-6 9/20/2007 0.0053
MW-7 9/20/2007 0.013
Average 0.008
‘;::I Date pH Coil;icclg:i ty D(l)s:;;\;zd Temperature| ORP | Nitrate | Sulfate
(S.U) | (mS/m) (mg/L) C) mV) | (mg/L) | (mgl)
MW-1 92472007 6.78 76.4 1.29 25.0 -210 <(.10 32
12/5/2008 5.36 52.7 0.94 22.5 -771 NA NA
MW-3 9/24/2007 6.88 46.6 1.27 26.3 =277 <0.10 15
12/5/2008 5.29 43.3 0.62 22.7 -95 NA NA
MW-4 9/24/2007 6.59 29.2 1.26 27.6 -235 NA NA
12/5/2008 5.33 375 0.80 23.9 44|  NA NA
MW-5 9/24/2007 6.84 54.4 1.07 25.8 -184] NA NA
12/5/2008 5.53 52.5 0.89 22.9 90 NA NA
MW-6 9/24/2007 7.24 48.2 3.62 24.7 164 0.33 7.5
12/5/2008 6.00 31.3 2.27 18.1 114] NA NA
MW-7 9/24/2007 7.63 61.9 5.33 28.9 183 1.90 38
12/5/2008 5.89 40.5 8.46 21.1 88 NA NA
MW-8 9/24/2007 6.95 0.1 5.41 26.3 100 <0.10 18
12/5/2008 5.28 43.6 4.53 19.9 21 NA NA
MW-9 9/24/2007 6.52 23.0 2.77 23.1 36 <0.10 24
12/5/2008 5.48 22.0 6.45 20.0 95 NA NA
MW-10 9/24/2007 6.70 40.8 2.21 27.2 -70 NA NA
12/5/2008 5.08 36.2 1.33 23.6 29 NA NA
MW-11 9/24/2007 6.90 32.7 1.26 24.5 70 NA NA
12/5/2008 5.62 28.7 3.06 21.9 -25 NA NA
MW-2 9/24/2007 5.80 22.8 2.45 24.7 51 NA NA
12/5/2008 4.38 8.4 1.31 22.3 78]  NA NA
Notes:

- S.U. is an abbreviation for Standard Units
- mS/m is an abbreviation for milliSiemens per meter
- mg/L is an abbreviation for milligrams per liter

- °C is an abbreviation for degrees Celcius
-ORP is an abbreviation for oxygen reduction potential
- mV is an abbreviation for millivolts
- NA indicates that this information is not available

Page 1 of 1
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TABLE 4
SOIL YAPOR EXTRACTION FIELD PILOT TEST DATA

SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Observational Parameters

Date Time Well Head Discharge Dilution Air
air flow temp well head relative temperature air flow air flow TLV readings air flow temp relative
vaccum  {in,
(sefm) (F) water) humidity (%) (F) {ft'/min) (scim) {ppm} (f"/min) (F) humidity (%}
2/13/2009 11:30 start test - bleeder valve 100% open
2/13/2009 11:35 12 ] 03 24 24 90 45 43 0 33.0 68 26
2/13/2009 11:40 adjust air flow to 20 scfim
2/13/2009 11:45 20 61.5 34 24 97 43 40 100 2235 66.5 25
2/13/2009 12:30 20 62 34 22 101 43 4 140 22 68.5
2/13/2009 12:40 adjust air flow to 30 scfim
2/13/2009 12:45 30 62.5 51 24 100 39 36 300 8.5 69 27
21372009 13:15 30 62.5 51 23 110 39 36 220 8.5 70 28
2/13/2009 13:15 adjust air flow to 36 scfim - bleeder valve 100% closed
241312009 13:20 36 63 61 22 117.5 36 31 450 0.0 -- --
2/13/2009 13:45 36 62.5 6l 21 110 36 31 430 0.0 - -
211372009 14:00 adjust air flow to 25 scfin
21372009 14:0% 23 | 62.5 44 20 110 40 37 280 15.0 72 25
Observation Wells Data
Date Time 0OB-1 MW-3 MW-4 MW-10 MW-11
DTW Vacuum DTW Vacuum DTW Yacuum DTW Vacuum DTW Vacuum
(feer) {inches) (feet) (inches) (feet) (inches} (feet) {inches) (feet) {inches)
2/13/2009 11:00 12.98 0 11.44 0 10,50 nm 10.63 0 13,20 0
/1372009 11:30 start test - bleeder valve 100% opcn
2/13/2009 11:35 nm 0 nm 0 nm nm nm nm nm nm
2/13/2009 11:40  Jadjust air flow to 20 scfm
2/1372009 11:45 12,95 2 11.45 0 10,50 0 10.62 0 13.15 0
2/13/2009 12:30 nm 2 om 1 nm 0 nm 0 nm 0
2/13/2009 12:40 adjust air flow 1o 30 scfin
2/13/2009 12:45 nm 3.5 nm 1.5 nm nm nm nm nm nm
2/13/2009 13:13 12,93 3.5 11.4 Q 10.50 0 10.60 0 12,12 G
2/13/2009 13:15 adjust air flow to 36 scfm - bleeder vaive 100% closed
2/13/2009 13:20 nm 4.5 nm 2 nm nm nm nm nm nm
21312000 13:45 12.93 3 11.41 2 10.51 [} 10.60 0 13.11 0
2132009 14:00 adjust air flow to 25 scfin
2/13/2009 14:05 nm 4.0 nm 1.0 nm nm nm nm nm nm
Distance to Well SVE-1
Well (ft)
OB-1 EEER 7.9
MW-3 149" 14,8
MW-a 289" 28.8
Mw-11 356" 353
MW-10 40'10" 40.8




ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 5
AIR SPARGING FIELD PILOT TEST DATA
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Operational Parameters

Observational Parameters

Injected Air 0B-1 MWw-4 MW-11 MW.-10 MW-6 MW-8
Well Head Air DTW DTW DTW DTW DTW DTW
Pressure Flow (ft below (ft below | (ftbelow | (ft below (ft below (ft below
Date Time {psi) (ft*/min) TOC) TOC) TOC) TOC) TOC)
1/16/2009 9:00 - |pre-test DTW.readiﬁgéi' SR 12,68 7 e 1234 1045 00 08 T10.38:
1/16/2009 9:30: . breakthrough (@: 7.5 psig i 1 : R | P |
1/16/2009 9300 8.3 TRl fstart test' @l efm: N SRR s :
1/16/2009 10:00 8.0 1 12.35 FEE 12,25 10,40 8.28 wkE
1/16/2009 10:30 3.0 1 12.32 10.26 12.23 10.38 8.27 *EE
1/16/2009 11-00 8.0 1 12.31 1024 12.22 10.37 825 10.23
1/16/2009 1115 8BS 3 increase to:3.ofin " o S T U
1/16/2009 11:45 8.5 3 11.02 10.18 12.12 10.25 8.23 il
1/16/2009 12:15 8.0 3 10.32 10.15 12.10 10.25 8.22 wkk
1/16/2009 12:45 8.0 3 --—- 10.12 12.08 10.21 8.26 9.98
1/16/2009 12:50 . 9.0 2600 increase tor6.cfmt . P ol R
1/16/2009 13:15 9.0 6 --- 10.07 12.00 10.13 8.20 i
1/16/2009 13:45 8.3 6 -— 10.03 12.01 10.12 8.19 9.81
1/16/2009 {:  14:00 9.0 7.3 lincrease to 7.3 cfm - s A o
1/16/2009 14:25 8.8 7.3 - 9.99 11.98 10.10 8.18 9.79
1/16/2009 14:30° Stop Testing]. T ERTIC S SR L
1/16/2009
Horizontal Distance to AS Well MW-2 (ft) 10.75 33.25 34.42 56.83 64.75 100.67
Top of Casing Elevation *EE 94.79 94.74 94.52 94.68 95.06
notes;

--- indicates no measurements due to severe bubbling
**¥ indicates no measurements collected
DTW - depth to water below top-of-casing




ENVIRONMENTAL SERVICES & SOUTIONS, PLLC

TABLE 6
REMEDIAL COST ESTIMATE
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

$40019.06
3.101  |Field Supervision $95 8 6 $4,560 4 air sparging 11‘8”.9. and 6 sve wells &
confirmtatory sampling
3.111  |Soil Boring $15 8 2 $240|confimatory sampling (2 @ 8 fi each)
3.113 |2 type 1T monitoring well $45 30 4 85,4004 air sparging wells (30 )
2" type Il monitoring well $45 10 6 §2,700|6 sve wells (10 fi)
3.398  [Driller Mobilization $350 1 3 $1,050
3.399 |Well abandonment $6 20 10 $1,200(A1V-1 to MW_1]
Well abandonment $6] 30 1 $180[AMF-2
Well abandonment $6 30 4 $720\4 air sparging wells (30 fi)
Well abandonment 36 10 6 $360|6 sve wells (10 /1)
3.500  |Drill Crew Per Diem $142 1 4 $568|AS/SVE well drilling
4.031  |Menitoring well sampling $155 11 10 S$17,050|semi-annual (10 events)
Monitoring well sampling $155 11 2 $3,410{post system sampling (2 events)
4.090  |Laboratory Analyses
Soil
Code Method
Code 408 8260 $215 1 2 $430
Code 410 8270 $207 1 2 S414|confimatory sampling (soif)
Code 423 VPH/EPH $193 1 2 $386
Groundwater
Code Method
Code 220 602 $70 11 10 87,700 semi-annual (10 eveitts)
Code 272 6200B $95 11 2 52,090
Code 343 VPH/EFH $194 11 2 354,268
Code 301 623 $231 11 2 $5,082|confimatory sampling (gw - 2 events)
Code 330 3030C $15 11 2 3330
Code 280 504.1 $49 11 2 $1,078
6.100  |Active Remediation Monitoring Report $1,551 1 1 51,551
6.101 | Subsequent Reports $889 1 9 $8,001
6.170  |Site Closure Report $771 1 1 $771
7.065 _ |Cost for Multiple Technology Systems $72.400 1 1 §72,400|A8 and SVE system fabrication
7.081 [|Field Supervision of System Install $97 30 1 52,910
7.100 |Cost of system install $38,450 1 1 338,450 Svste.am nstallation - Harvest
: Environmental
7.201  |Cost of sched. Maint. $93 6 4 $2,2326 hrsivisit weekly (first month)
$93 6 59 $32,922 6 hours/visit monthly (remaining 59
months)
7.250 | Cost of supplies/equipment $400 1 7 $2,800|repace vanes & filters seven times
7.260 | Cost of operating expenses $500 1 60 $30,000|primarily utility costs for 60 months
9.060 |Drummed soil disposal $145| 14 1 s2,030| 51 costs for remedial well cutlings -
disposal
Grand Total $253.683
"otes:

Js table is only intended as an estimate of costs associated with typical AS/SVE clean-up activities.
All of the tasks required to complete this corrective action may not have been included in this table, although an attempt was made to do so.
In addition, site conditions may necessitate cost changes.
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 3
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA
94.45 | 10/4/2004
: .20 L il
WAL 2 | 0 Toaes [mpapo
W ” s 20 0488 :§§1)014/2004
9477 | 10/4/2004
w-3 2 5-20 1074720
M 0 TG00
Mw-4 | 20 s-20 AT
MW-5 20 5-20 oa66 | LU
MW-6 15 |4.25-14.25]  94.68
MW7 s 515 | 9432
MW-8 13 3-18 | 95.06
MW-0 20 5-20 | 9434
MW-10 18 318 | 9452
MW-11 18 3-18 | 9474
NOTES:

1. Well depths represent number of feet from the top-of-casing to bottom of well.

2. Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 feet above mean sea level.

3. The depth to water and depth to free product were measured from the top-of-casing.

4. Adjusted grpoundwater elevations are based on top-of-casing elevations minus the depth to water, whereas
Depth to water has been adjusted due to presence of free product using th following formula's:
DTW-DTP=X,; (78%)(Xo) =X, ; DTW-X, =DTW

5. {--) denotes free product was not detected in monitoring well at this time.

6. Measurements obtained prior to 9/24/07 obtained by others

Page 1 of 1



ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 4
SUMMARY OF TPH LABORATORY RESULTS FOR SOIL SAMPLES
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Sample | Sampling | Sample TPH TPH Sample
Location Date Depth GRO DRO Reasoning
(it,bgs) | (mg/kg) | (mg/kg)
WNC DWM Action Levels 10 10

SB-1 5/13/2004f 6-7 380 2,500 Pit Sidewall
SB-2 5/13/2004 6-7 13 210 Pit Sidewall
SB-3 5132004 6-7 <0.53 <42 Pit Sidewall
SB-4 5/13/2004]  6-7 <0.54 <]1 Pit Sidewall
8B-5 51372004} o6-7 <0.52 7.9 Pit Sidewall
SB-6 5/13/2004 6-7 <(0.55 <44 Pit Sidewall
SB-7 5/13/2004] 2-3 <0.53 <10 Product Line
SB-8 5/13/2004 1-2 <0.56 980 Dispenser

Nates: 1.) TPH GRO - Total petroleum hydrocarbons, gasoline range organics

by EPA Method 8015 with 5035 preparation

2.) TPH DRO - Total petroleum hydrocarbons, diesel range organics
by EPA Method 8015 with 3550 preparation

3.) Bold numbers exceed DWM Action Levels

4.} ft, bgs - feet, below ground surface

5.} mg/kg - milligrams per kilogram

6.} Samples abtained by others

Page 1 of 1



Sample 1D — S5-1 5B-18 5B-2 SB-14B
Sample Depth (ft.) — 5-7 6-7 6-7 6-7
Sample Date — 972012004 9/20/2007 972012007 2/29/2008 | SOIL-TO- | oo pntian| INDUSTRIAL/
EPA Methods | EPA Metheds | EPA Methods | Pds | EPA Methods WATER MSCCs COMMERCIAL
8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 80 & 8260 & 8170 &) MSCCs MSCCs
Analyses — MADEP VPH | MADEP VPH | MADEP VPH | MPH | MADEP VPH
& EPH & EPH & EPH ‘ & EPH
Detected Concentration | Concentration | Concentration | ¢i¢" | Concentration | Concentration | Concentration Conceniration
Compounds | {mg/kg) {mg/kg) {mg/kg) ! (mp/ke) {mg/kg) (mg/kg) (mg/kg)
Acetone <0.078 <26 <26 50 <().054 3 1,564 40,880
Benzene <0,0011 <0.52 <0.53] <29 <0.0011 0.0056) 22 200
]1-B11tylbenzenc <0.0011 7.9 5.7 <2.9 <(0,0011 41 150 4,088
sec-Butyl benzene <0.0011 2.8 26 33 <0.0011 3 156 4,088
1,2-Dichloropropane <0.0011 1.3 <053 =29 <0.0011 0.0029 9 84
Ethylbenzene <0.0011 5.8 34 33 <0.0011 .24 1,560 40,000
Isopropyl benzene <0,0011 2.4 1.6 7.3 <0.0011 2 1,564 40,880
4-lsopropy] tolugne <0.0011 <0.52 <0.53 7.2 <0001} NA NA NA
Naph[ha]ene <(0.0057 19 19 41 <0.0054 0.58 63 1,635
n-Propylbenzene <0.0011 12 6.1 24 <0.0011 2 156 4,088
Toluene <0.0057 26 <2.6 25 <0.0054 7 3,200 82,000
Trichloroethene <0.0011 0.91 0.89] <29 <0.0011 0.0183 58 520
1,2.4-Trimethylbenzene <0.0011 <0.52 <0.53| 230 <0.0011 g 782 20,440
1,2,3-Trimethylbenzene NA 0.59 0.56] 232 <0.001 NA NA NA
1,3,5-Trimethy Ibenzene <0.0011 <352 <0153 64 <0.0011 7 782 20,440
Total Xylenes <(),0034 <l.6 <16 210 <0.0032 5 32,000 200,000
1
Accnaphthene <0.38 0.27 <0.039] =18 <0.36 8 %4 24,000
Benzo (a) anthracene L1 <0.038 <0.039] =<7.8 <0.36 0.34] 0.88 B
Benzo (b) fluoranthene 1.2 <0038 <0.039] <18 <0.36 1 0.88 |
Benzo (g,h,i) perylene 0.50 <0,038 <0.039] <18 <0.36 6,720 469 12,264
Benzo (k) fluoranthene 0.51 <(.038 <0.039] <18 <0.34 12 9 78
Benzo (a) pyrene 1.2 <0.038 <0.039] <78 <0.364 0.091 0.088 0.78
Chrysene 12 <0.038 <0.039] <7.8 <0.34 38 88 780
Fluoranthene 22 <(,038 <0039 =<I.8B <0.36 276 620] 16,400
Fluorene <038 0.46 <0.035] <18 <0.36 44 620] 16,400
Ideno (1,2,3-cd) pyrenc 0.48 <0038 <0.039] <78 <{).36 3 0.88 8
Naphthalene <(}.38 <(}.038] <(1.039 3 <0.3¢4 0.58 63 1,635
Phenanthrene .97 0.76 <0,039] <7.8 <0.364 60 469 12 264
Pyreng 1.8 0.089 “0.039] <7.8 <{).3§ 286 469 12,264
Co-C o Aromatics <57 370 330] 870 <54 14 169 12,264
C;,-Cyz Aromatics <6.2 1,600 1,200 300 <70
C5-Cy Aliphatics <57 260 74| 510 <5.4 72 939 24,528
Cq-C,5 Aliphatics <57 950 740| 000 <5.4 3,255 9386 245250
C4-C 3 Aliphatics <6.2 2,900 2500 _140 <7.0)
C1g-Css Aliphatics <6.2 790 740 10 <70 # 93,860 i

Motes:

- < denotes analytical result below laboratory method detection limit. Number to rig
- Analytical results are presented in mitligrams per kitogram {mg/kg).
- Analytical resulis exceeding Soil-to-Water Maximum Soil Contaminant Concentra
- Analytical results exceeding the most stringent MSCCs are in bold type.
- Analytical resulis exceeding Industrial/Commercial MSCCs are shaded.

- No other compounds were detected at levels above laboratory quantitation limits

- # Considered immobile

- ## Health based level =100%
- NA information is not available




ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 6

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY [7), WILMINGTON, NORTH CAROLINA

Well Date Benzene | Toluene Ethyl- Total MTBE IPE | Naphthalene
No. benzene Xylenes
(ug/L) (ug/L) {ug/L) (ug/L) {ug/L} | (ug/L) (ug/L)

2L Standards ! 1,000 550 530 200 70 21

MW-1 10/4/2004 30 <100 760 830 <20 <20 270

9/24/2007 2.1 <5.0 18 <3.0 <1.0{ <1.0 <5.0

MW-2 10/4/2004 <1.0 <5.0 <10 <3.0 <1.01{ <I1.0 <10

9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

MW-3 10/4/2004 260 1,900 490 2,600 <100 <70 120

9/24/2007 18 <50 190 220 <10 <10 <50

MW-d4 10/4/2004 23 220 65 750 <10 <10 12

9/24/2007 3.7 5.9 56 67 <1.0] <10 5.2

MW-5 10/4/2004 12 <50 <10 <30 270 <10 <10

9/24/2007 <1.0 <5.0 18 <3.0 <1.0] <I1.0 <5.0

MW-6 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

MW-7 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <l1.0 <5.0

MW-8 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
MW-9 [ 9/24/2007 <1.0) <5.0 <1.0 <3.0 <1.0] <10 <5,00
MW-10 | 9/24/2007 <1.0 <5.0 <1.0 <3,0 <1.0] <10 <5.0fl
MW-11 | 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <I.0 <5.0f

NOTES:

1. Analytical results expressed in micrograms per liter (ug/L)
2, MTBE is an abbreviation for methy! tertiary butyl ether

3. IPE is an abbreviation for isopropy! ether
4. Analytical result exceeding 2L Standard is in bold type.
5. NA is an abbreviation for not available
6. Measurements obtained prior to 9/24/07 obtained by others
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Sample ID — MW-1 MW-2 MW-11
Sample Date — 10/4/2004 10/4/2004 9/24/2007
EPA 601, 602, { EPA 601, 602, NCAC 2L
625,504.1 {EDB),| 625,504.1 (EDI}:S’ EPA 602 & 625, Groundwater Gross
Analyses — MADEP VPH & | MADEP VPH & |MADEP VPH & Quality | Comtaminant
EPH & EFPH & ; EPH Standards Levels (GCLs)H
SM3030C (Pbh) | SM3030C (Pb.
Detected Compound Compound ' Compound
Compounds | Concentrations | Concentration!s Concentrations
(ug/L) (ug/L) (ug/L) {ug/L) (ug/L)
Benzene 30 <1.0 <1.0) 1 5,000
Toluene <100 <2.0 <5.0 1,000 257,500
Ethylbenzene 760 <10 <1.04 550 29,000
Total Xylenes 830 <3.0 <3.0] 330 87,500
MTBE <20 <1..0 <1.0] 200 200,000
IPE <20 <10 <1.0) 70 70,000
Lead 34 <5 NA 15 15,000
EDB <0.010 <0.0 NA 0.0004 50
1-Methylnaphthalene 88 < NA NA NA
2-Methylnaphthalene 140 < NA 14.0 NA
Naphthalene 270 <=3 < 21 15,500
Cs-Cg Aliphatics (VPH) 1,300 <100 <100 420 NE
Cy-C j, Aliphatics (VPH) 6,100 2:00 <100] 4200 NE
C,-C 5 Aliphatics (EPH) <100 2,00 <100]
C,4-C 5 Aliphatics (EPH) <100 <1/00 <100] 42,000 NE
Cg-C,p Aromatics {(VPH) 4,700 1.00 <100} 510 NE
C1-C,; Aromatics (EPH) 330 <100 <100

NOTES:

- MW-1 to MW-5 sampled and analyzed by others during Phase Il
- Analytical results presented in micrograms per liter (ug/L).

- < denotes analytical result below laboratory method detection lim
- NE denotes narrative standard has not been established for compt
- NA denotes that this sample was not analyzed for this compound
- Analytical results exceeding NCAC 2L Groundwater Quality Sta
- All other compounds were below quantitation limits.



 SB-14Be®

MW-7
@

Gasoline Dispensers

s Extent of impacted soil above Residential MSCCs %\
aﬂ
. . o )
SB-2 ® Boring conducted during CSA activities Y
SB-2 4 Boring conducted during UST activities
Note - ") 15
UST activity sample SB-7 collected at 2-3 feet bgs
UST activity sample SB-8 collected at 1-2 feet bgs E
LSA activity sample 8§8-1 (MW-1) collected at 5-7 feet bgs
All other samp]espcollected at 6-7 feet bgs & SCALE INFEET
bgs - below ground surface
. R . Title: Figure
Environmental Services & Solutions, PLLC ; :
|@ P.0, Box 12055, Wilmington, NC 28405 Soil Boring and Sample | No.
Telephone: (910) 392-3050 Locations 4
Drawn By: MHH Date: 5/7/8 Location: Scotchman #35
Checked By: BKL Date: 5/7/8 Wilmington, NC




PUME
HOUSE

SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA

SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NCRTH CARCLINA
—
Wl Well Well Top of Depth to | Depth te Adjusted
Na. Depth Screen Cusing Date Water Free | Groundwader
Interval | Elevation Product Elevation
(g | (ot by (f (s TOC) | 1 Tog) fith
9445 [ 10/42004] 1032 - 8413
MW-1 bl 5.0 94.95 | /2422007 | 15.63 — 7932
04.88 | 10042004 | 10.47 - 5141
MW-2 0 25-30 9240007 1 15.57 Z 75.31
9477 | 104720041  9.65 - 85.12
MW-3 » 3-30 972472007 | 15.23 — 79.54
MWt 0 s.20 04,79 ;garooa 19{3:3 = §5.40
7775 T R X
MW-5 » S WSl VT L R CRT = 7541
MW-6 15 |435-1433] 9458 | 9472007 [ 8.21 - 86,87
MW7 15 5.15 0432 | 912422007 | 10.02 = 84,30
MW 18 3-18 95.06 | onanooz| 1538 - 79.68
MWes 20 5.20 5434 | 924020071 1479 — 79.55
W10 18 318 5452 ] 9R4M007 | 14353 = 79.97
MW-11 18 3.18 9474 ] 972472007 15.45 - 79.29
VQTES:

1. Well deptha ropresct mumber of foct from the lop-oi-Gasing to bottorn of weil,
2. Top-af-casing elevations are based on ka arbitrary benchmark clovation of 100 feot above mean sca lovol.
3. The dopth to water and dopth 16 frea product were mensured from the top-of-casing.
4. Adjusted grpound i

Depth to water has been adjusted due 1o presence of (ree product using Ih following formula’s:

DTW-DTP=Xy ; (78%)(X5) = X, 3 DTW-X, = DTW,ry
3. (~y denotes free praduct was not deteeted in monitoring well at this tare.
6. Mensurements obrained prior to 9/24/0% obrained by others

Y
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minus the: depth 1o water, wherens
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e

-t - —

0 .30

SCALE IN FEET

®s800 | J{Lase

AEGIND
IRON PIPES SET AT ALL CORNERS
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unuTY FOLE
GLIY WIRE
GAS VALVE

SANITARY SEWER MANMOLE
WATCR METER

TYPE IE MONITORING WELL
TYPE III MONITORING WELL

84 Groumn i
N dwater elevation and contour

(relative to site datum)

Environmental Services & Soiutions, PLL(
(% p.0. Box 12055
Wilmington, North Carolina 28405

PROJECT NO. CLENT/LOCATION
FROJECT MANAGER _ Scotchman #35
) Wilntington, North Carolina
B. Lievre
DATE . | DRAWING DESCRIPTION
3748
FIGURE NO. Groundwater Elevation Map

5




de[q UOTIEIUIoU000S] @ ON 3uNOId
SUSZUD Lxid NS
g Los1 e
NOWLETHOS30 ONIMYHA F1va ot o _
amery g :
BULOIR)) YUON, ‘UOISunIyIAY _
CCH UPMIYD109G HIDYNYIN 103r0Oud _
LTINS H
NOLLYDOVLNZND ‘ON LI3r0ud g LT *
S0%8T BuLIOIE] UHON ‘uolBuiwiip e AN i
. - T I
SS021 X088 'O'd .@wv m%,_z
471d 'SUCIINICS B S9IAIRG [EJUIWLOIIAUT m
H
~
(1/8ue) moyuoyy uonenuasuonos] /02\ '
t
173 ONTHOATNOW IIT 3dAL @ o S
T13M ONIMOLINOW XTI SdAL @ G } T
WAIIW R tvm L) z m H TIHOONYEY
FIORNYN HINIG AAVLINYS & mm 2 _
, WWASYS @ .m M ;
X
T AND f— A L ~
1
oz anun S0, *.
coom90n @ !
~o 3 |
1
CUINNOD TV 1y 195 S2ld NOHH » “
hnd T poReT sacyaq, ama wpumedulon BTG I -
[a=iz=p} . 2541 P10 1 PP AL PPN UL VI PN R AT
B vy onl.rji. f—— Eliauﬁﬁs.i.s!!uisii..u_%azi!satiiusiuz. suTaTINg
e e et e o nﬂuaaes. a1 199 R e e pradme Pt P S 23 1AL WL
A rioq v m prepumg 1z Ripases s moadmry v . ®
xnpa phiboadon 10 UOGTUITN I B3] T — N
TR AN AT AR 308 UARANORY = A 32K T i
U 75 o s e A | A
TILR llIJJJ.-nlrr
5 EIE 5 > B £y ) TR e T -
m oW o o TR Tl

o1 for~
) I T
W CHEN (1] aa
T A (S /f«.
3 (A I n
it oI5
£ oL (0L ﬁl
=Y 5 |7 Ra d3avie]
wommng | ar | axeson X et | dapapeesSh T5Ts @ o303 |09 108 VAT |18 w ror vl St & 0m VL ['573 4 2es v ST w 209 v g T [ Y voi'5Ts
A - I fle'tss Va3 | To3Tes v | Tertves v | ‘Torte vaa | Ter i vid
VATIOMYD KIION ROLORINTUA. (L1 A ALHENH §70 L3241 LTNWA 001 rn/ ) IPE LY hoinis TP T WRATE Ty ootrm (] YORARL AL VT T Ty
1 TR ] A [ LA AN e AN AN MR R3] — Gl il

0 YIS
FILINVE XILYMENIOND 404 ELIISTH LWL VEDIYLL0 AHYIKIENS




80—+

MW-3

MW-4

SB-§ (UST)

PR
A

PR

Well Screen Interval

SP: Sand

SP: Fine Sand
SM.: Silty Sand
SC: Clayey Sand
ML: Clayey Silt
ML; Sandy Silt

CL: Sandy Clay

D Impacted Soil Above Soil-to-Groundwater MSCCs (mg/kg)

— 100~ Benzene Isoconcentration Contour {mg/1)

Y Groundwater Elevation (September 2007)

Y Groundwater Elevation (October 2004.)

Horizontal 1 inch = 30 feet
Vertical 1 inch = 10 feet

Note: well and boring diameters are not to scale

7Y Environmental Services & Solutions, PLLC
(#%  P.0. Box 12055, Wilmington, NC 28405
~="  Telephone: (910) 392-3050
:‘;&!AEGCETR SITE/LOCATION SCOTCHMAN #35
B. LIEVRE WILMINGTON, NC
DATE DRAWING DESCRIPTION FIGURE NC.
SI9/08 Cross-Section A-A’ 1 O
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¥ Groundwater Elevation (October 2004.)

Horizontal 1 inch = 20 feet
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Note: well and boring diameters are not to scale
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North Carolina Departiment of Environment and Natural Resources

Michael F. Easley, Governer

o Division of Waste Management
William G. Rogs Jr., Secretary &

. i r R, Matthews, Direclo
Underground Storage Tank Section Dexter R. Matthews, Director

September 2, 2008

CERTIFIED MAIL 7008 1140 0002 9558 8356
RETURN RECEIPT REQUESTED

CT Corporation System, Registered Agent
Worsley Operating Corporation

225 Hillsborough Street

Raleigh, NC 27603

Re:  Notice of Regulatory Requirements
15A NCAC 2L .0407(b)
Risk-based Assessment and Corrective Action
for Petroleum Underground Storage Tanks

Scotchman #35

7160 Market Street

New Hanover County
Incident Number: 32152
Risk Classification: High
Ranking: 287A

Dear CT Corporation System:

The Comprehensive Assessment Report received on May 16, 2008 has been reviewed by the UST
Section, Wilmington Regional Office. The review indicates that corrective action is necessary to
remediate environmental contamination. Title 15A NCAC 2L .0407(b) requires you to comply with the
assessment and cleanup requirements of Title 15A NCAC 2N .0707 and Title 15A NCAC 2L .0106(c)
and 2L :0106(h). A Corrective Action Plan (CAP) with a schedule for implementation of the CAP
prepared in accordance with these requirements and the most recent version of the Guidelines for -
Assessment and Corrective Action for UST Releases must be received by this office within 30 days of the
date of this notice. In the Corrective Action Plan, natural attenuation of groundwater contamination must
be used to the maximum extent possible, and it must demonstrated that the elimination of potential
receptors, leading to risk reduction, is not immediately practicable., A responsible party who submits a
Corrective Action Plan that proposes natural attenuation or cleanup to alternate standards must provide
public notice as specified in 15A NCAC 2L .0409(a). Failure to implement the plan and schedule in the
manner and time specified may result in the assessment of civil penalties and/or the use of other
enforcement mechanisms.

In accordance with the most recent version of the Guidelines for Assessment and Corvective Action for
UST Releases, effective July 15, 2008, the following actions must be performed, in the order listed,
prior to the preparation and submittal of the Corrective Action Plan:

1) Pilot, aguifer, and natural attenuation testing and groundwater modeling must be completed and
evaluated, as required for the specific incident site;

o R SR R S S U L O ESN i S 30 Capargela A L A G Dt £ e e e
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CT Corporation System
September 2, 2008

Page 2

2) Enginecring designs and calculations must be produced for the active remedial technologies,
' ~ excavations, water line connections, etc., which have been determined to be viable for the specific
_ incident site; _ _ '

3)  Bids for purchase and installation must be received for the active remedial technologies,
excavations, water line connections, etc., which have been determined to be viabie for the specific
incident site; '

4) The permit(s) required for implementation of the selected remedial option obtained.

Effective October 1, 2004, the Department requires that all work following the submittal of the
Limited Site Assessment Report (Title 15A NCAC 21. .0405) be preapproved if State Trust Fund
reimbursement is anticipated. To comply with this requirement, a completed Preapproval/Claim
Authorization Form, encompassing the required remedial activities, must be received in this office within
14 days of the date of this letter. Upon completion of the preapproved activities, you should submit your
claim promptly.

Because a release or discharge has been confirmed, a Licensed Geologist or a Professional
Engineer, certified by the State of North Carolina, is required to prepare and certify all reports submitted
to the Department in accordance with 15A NCAC 2L .0103(e) and 2L .0111(b).

If you have any questions regarding trust fund eligibility or reimbursement from the Commercial
or Noncommercial Leaking Petroleum Underground Storage Tank Cleanup Funds, please contact the
UST Section Trust Fund Branch at (919) 733-8486. If you have any questions regarding the actions that
must be taken or the rules mentioned in this letter, please contact me at the address or telephone number
listed below,

Sincerely,
loy ced /MCU»)E'““

Deborah Mayo
‘Hydrogeologist II
Wilmington Regional Office

cc: New Hanover County Health Department — Cathy Timpy

Mauteen Jackson — Worsley Operating Corporation |~

Environmental Services and Solutions, PLLC

WIRO
UST Regional Offices
Asheville (ARO) - 2090 US Highway 70, Swannanoa, NC 28778 (828) 296-4500
Fayetteville (FAY) — 225 Green Street, Suife 714, Systel Building, Fayetteville, NC 28301 (910) 433-3300
Mooresville (MOR) — 610 East Center Avenue, Suite 301, Mooresville, NC 28115 (704) 663-1699
Raleigh (RRO) — 1628 Mail Service Center, Raleigh, NC 27699 (919) 791-4200
Washington (WAS) — 943 Washington Square Mall, Washington, NC 27889 (252) 946-6481
Wilmington (WIL) — 127 Cardinal Drive Extension, Wilmington, NC 28405 (910) 796-7215
Winston-Salem (WS) — 585 Waughtown Street, Winston-Salem, NC 27107 (336) 771-5000



Envisonuiental Services & Solutions, PLLC
P.0. Box 12055
Wilmington, North Carolina 28405
Telephone: (910) 392-3050

September 23, 2008

North Carolina Department of Environment and Natural Resources
Division of Waste Management, UST Section

Attn:  Ms. Deborah Mayo

127 Cardinal Drive Extension

Wilmington, North Carolina 28405-3845

Re: Submittal of CAP Task Authorization
Scotchman #35
7160 Market Street, Wilmington, North Carolina
Incident No. 32152

Dear Ms. Mayo:

Please accept this letter and attachments on behalf of our client, Worsley Operating Corporati_on
to respond to the Notice of Regulatory Requirements (NORR), dated September 2, 2008 which
requested the submittal of a Corrective Action Plan (CAP).

As you are aware, Environmental Services & Solutions, PLLC (ESS) attempted to gain access
from nearby property owners to have their water supply wells abandoned. The purpose of these
activities was to attempt to lower the risk associated with the site, thereby eliminating the need
for additional remedial activities at the site. Right of Entry (ROE) agreements that provided for
abandonment of water supply wells and connection to the municipal water supply were prepared
and mailed on August 28, 2008, to the following properties; 7148, 7158, 7155, 7201, 7213, 7222
Market Street and 125 and 129 Middie Sound Loop Road. Copies of these agreements were
previously submitted to your attention.

As of September 22, 2008, ESS received one signed ROE (7213 Market Street), one conditionally
signed ROE (125 Middle Sound Loop Road) and two returned and stamped, “unable to deliver”
ROEs (7201 and 7155 Market Street). After further investigation, the property at 7201 Market
Street is under Testamentary Trust (Will Trust) and the residence and out-buildings at 7155
Market Street have been razed. The condition and location of the water supply at 7155 Market

Street are no longer known. Please find attached a copy of the approved, conditionally approved
and returned ROEs.

Based upon the incomplete ROE response and the urgency of your office to proceed with cleanup
activities, ESS has prepared a directed preapproval/claim authorization form for completion of
CAP activities. The CAP will evaluate the feasibility of both active and passive remedial
alternatives for soil and groundwater. Consequently, the proposed work primarily incorporates a
pre-CAP groundwater sampling event including the collection of natural attenuation parameters
in groundwater, soil vapor extraction (SVE) and air sparging (AS) pilot tests, and the preparation

of an active soil and groundwater CAP. Costs for the design and bid specification/acquisition are
also included in the authorization form.

‘Page 1 of 2



Submittal of CAP task Authorizatic;: Environmental Services & Solutions, FL1.C
Scotchman #35, Wilmington, NC September 23, 2008

The SVE pilot test will require the construction of a SVE well (SVE-1)} and an observation well
(OB-1). The air sparging test will be conducted using the existing deep well MW-2 with well
OB-1 as an observation point. In addition, the existing site monitoring wells will also serve as
observation points, The locations of the pilot test wells are provided in the attached figure. The
attached Directed Preapproval/Claim Authorization Form and summary table provide details
regarding the proposed costs.

Finally, ESS respectfully requests an extension of 90 days to obtain approval of the enclosed
costs, schedule and perform required field work, prepare the CAP Report, prepare bid
specifications and obtain bids for the systems.

Please feel free to contact me at (910) 470-7066 if you have any questions or comments regarding
this or other matters.

Respectfully yours,

(gt A o

n K Lievre, P.I\,
PreSldent

Enclosures
ce: Mrs. Maureen Jackson, Worsley Operating Corporation

Page 2 of 2



PREAPPROVAL/CLAIM AUTHORIZATION FORM
Department of Environment & Natural Resources - Division of Waste Management

Scotchman #35
Worsley Operating Corporation
Owner

Site Name

Responsible Party
RP Type (Ownerfperator / Landowner / Attorney-in-fact)

Primary Consultant Environmental Services & Solutions, PLLC

City / County

Wilmington/New Hanover

Incident #

Incident Mgr

Deborah Mayo

Region

TA Supplement / Change Crder no

Prev. TA#

32152
WIRO

Phaone f Fax Number (910) 392-3050
Project Mgr / Email Bryan Lievre
Proposal# | Scope Dates 9/23/2008

Has STF Eligibility Been Determined? YES / NO / Pending

Site Stafus (Active or NFA/Datg}

(Reserved for Incident Manager)

Task Authorization Number:
Site Risk / Rank / Abatement:
Type (Comm / NonGomm / Both}

describes the scope of work and the rahonale for the proposed aclivities. If you discover that unexpected tasks must be performed, incurring costs that exceed the

+ Attach all Main Consultant/Contractor invoices.

+ Attach preof of payment directly to the front of each invoice.

PREAPPROVAL / TASK AUTHORIZATION

FINAL REIMBURSEMENT

(See Instructions / RRD for Tasks requiting Preapproval / Task Authorization) (Must Complete with Claim Submittal)
. **
%:" 5 Proposed £ Proposed '~§ Proposed || Preapproved Dates of Work Claimed
£ | Task# S Units / Type < RatefPrice ] < Task Subtotal Subtotal (Consultant) Amount
E a (Consultant) E {Consuitant) 8 {Censultant) (UST Section) Started / Completed | (Consuftant)
= =J
2.300 4 | drum $40.00 $160.00
L 3.101 5 [/ br $95.00 $475.00
Ll 3.113 30 7 ft $45.00 $1,350.00 /
L !| 3.388 1/ event $350.00 $350.00 1
| 1] 4.034 11 1 wel $155.00 $1,705.00 I
L || 4070 | 884 1/ sample $145.00 $145.00 /
L] 4.090 220 11 1 wel $43.00 $473.00 !
| 530 i1 1 wel $1.00 $11.00 !
L 540 11 1 well $1.00 $11.00 !
L | 550 11/ well $1.00 $11.00 /
560 11 1 well $1.00 $11.00 !
| | 570 11 7 well $2.00 $22.00 {
L /] 5.050 1 1 event $3,058.00 $3,058.00 !
L | 5.080 1 ! event $3,496.00 $3,496.00 [1% /
L[| 8.070 1 ! site $4,466.00 $4,466.00 !
L || 6.082 1 [ site $390.00 $390.00 /
L3 7.015 1 [/ site $3,000.00 $3,000.00 i
] 7.015 1 I site $2,000.00 $2,000.00 I
9.060 1/ low bid $665.00 $665.00 /
] / ]
. Requested  Preapproved Claimed
TOTALS: | $21,799.00
Total Standard Costs (Non-Third Party} | $21,164.00 Total Standard Costs
Totaf apphed as Third Party Cosls $0.00 Total Third Pty Costs

4’4&’ /

Main Consultant Project Mgr Signature: /}/,/ﬁj
UST Section RO Task Authorization:
CO Rate Authorization: V

Date: q/éf}/j &

Date:

Date:

*Important: The date of reimbursement of costs approved herein Is dependent on the balance of funds in the Trust Fund. There may

be a delay in the reimbursement of claims for work done.

“* BSA = "See Supporting Attachmen!" for additional details on sub-task unit reductions in mulli-phase tasks

*** ¥ +/- Reviewer Initials = Task, Unit count, or Rate approved in full as presented by Consultant.

DWMIUST Task Auth v.10/1/08.D

(e.g. Tasks 2.084, 4.090, 7.420, elc.)




Tabie 1
Cost Estimate for Trust Fund Pre-Approvat
Scotchman #35, 7158 Market Street, Wilmington, North Carolina

Task Activity [ Unit Cost [#Units| Total | Assumptions/Reasoning
2.300 |Cost for drums $40.00 /drum 4 $160.00{Estimate 4 drums to containerize soil cuttings
el 11 drilling supervision of SVE-1(SVE pilot test well) and
3113 |Supervision of Drilling $45.00 ft 30 $1,350,00( 1L 1NE Supervh L(SVEP
activities OB-1(observation well) (1 hr travel & 4 hrs field)
. . drilling SVE-1 (SVE pilot test wel 1 - 10 ft) and OB-1
3.113 |Multi-phase Drilling $45.00 ft 30 $1,350.00 (observation well - 20 )
3.398 [Drill Rig Mobilization $350.00 event 1 $350.00)Mobilization to drill SVE-1 and OB-1
4.031 |Groundwater sampling $155.00 well 11 $1,705.00|PreCAP sample MW-1 through MW-11i
4.070 |SVE sample (air) $145.00 sample 1 $145.00lAir Stream sample from SVE pilot test
4.090 |Laboratory Analysis $43.00 well 11 $473.00{Method 602 + MTBE, 1PE, Naphthalene
Groundwater: DO $1.00 well 11 $11.00
Groundwater pH $1.00 well 11 $11.00 . . . .
ils (i.e.
Groundwater Spec Cond. $1.00 well n $11.00 ;‘K‘ffl L“;?;‘la;'on ficld sampling of existing wells (i.¢
Groundwater Temp. $1.00 well 11 $11.00 i
Groundwater: ORP $2.00 well 11 $22.00
5.050 |SVE pilot test $3,058.00 event 1 $3,058.00iSVE pilot test
5.060 [Insitu Air Sparge pilot test $3,496.00 event 1 $3,496.00|AS pilot test
6.070 |CAP (active soil and gw) $4,466.00 site 1 $4,466.00]active soil and proundwater
6.082 {Public Notification (CAP) $390.00 site 1 $390.00|public notification for CAP
7.015 |Design/Specify technology $3,000.00 site 1 $3,000.00]s0il ¢leanup technology design and bids
: $2,000.00 site 1 $2,000.00{groundwater cleanup technology design and bids
9.060 Cost for DlSp?Sal of $665.00 low bid 1 $665.00 Disposal of drill cuttings. Rick with ES&J 910-
Drummed Soil 567-6138 $425/mob + $60/drum
TOTAL ] $ 22,674.00




Environmental Services & Solutions, PLLC
Wilmington, NC 28405
(910) 470-7890

RIGHT OF ENTRY
(“the License™)

The property owner(s) (referred to in this Agreement as the “Owner(s)”) have the sole right to possession
of the property for which a right of eniry is granted by this document. The property is located at:

7213 Market Street
Wilmington, North Carolina

The Owner(s) give _ Worsley Opegating Corporation {the “Licensee”™), its agents, employees, and assigns,
the right to enter upon the property to do all activities required to complete their work. The work will

consist of the proper abandonment of a water supply well. The Owner(s) acknowledge that Environmental
Services & Solutions, PLLC is an agent of the Licensee,

This License is effective immediately upon signing. Licensee agrees to repair or cause to be repaired any
damage to the property resulting from entry onto the property by Licensee, its agents, employees, or
assigns, by restoring the property, as much as reasonably possible, to its condition immediately prior to the
entry.

Dated this ( ’HL day of > Q}o-{»a,m[awf , 2008.

“Owner(s): “Licensee™:

Environmental Services & Solutions, PLLC.
Agent for Licenses

E elone, & ? v _asd
Signature \ Signature
Eel'or:s oL ngts
Printed Name T Printed Name

Its:



Environmental Services & Solutions, PLLC
Wilmington, NC 28405
(910} 470-7850

RIGHT OF ENTRY
{“the License™)

The property owner(s) (referred to in this Agreement as the “Owner(s)") have the sole right to possession
of the property for which a night of entry is granted by this document. The property is located at:

125 Middle Sound Loop Road
Wilmington, North Carclina

The Owner(s) give _ Worsley Operating Corporation_(the “Licensee”), its agents, employees, and assigns,
the right to enter upon the property to do all activities required to complete their work. The work will

consist of the proper abandonment of a water supply well. The Owner(s) acknowledge that Envirenmental
Services & Solutions, PLLC is an agent of the Licensee.

This License is effective immediately upon signing. Licensee agrees to repair or cause to be repaired any
damage to the property resulting from entry onto the property by Licensee, its agents, employees, or

assigns, by restoring the property, as much as reasonably possible, 1o its condition immediately prior w the
entry

Dated this 1

duyol _ACPS 08

“Qwner(s): “Licensee”
Environmental Services & Solutions, PLLC
Agent for Licensee

Signature Signature B )
Printed Name Printed Name
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Estimated Extent of Impacted Groundwater
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SVE-1; Soil Vapor Extraction Pilot Test Well

r‘\\. OWELLING
Environmenial Services & Solutions, PLLC

L
@ P.O. Box 12055, Wilmington, NC 28405
Telephone: (910) 392-3050

OB-1: Obsexrvation Well for both Soil Vapor Extraction
and Air Sparging pilot tests

|
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‘ 30 [RSTEET, eI TN SCOTCHMAN #33
E B. LIEVRE WILMINGTON, NC
FIGURE NO.

Scale in feet DATE DRAWING DESCRIPTION

92308 1 Proposed Pilot Test Wells




State of North Carolina
Department of Environment
and Natural Resources
Wilmington Regional Office
Division of Waste Management
UST Section

Michael F. Easley, Governor
William G. Ross Jr., Secretary
Dexter R. Mathews, Director

Ms. Maureen Jackson

Worsley Operating Corporation
P. O. Box 3227

Wilmington, NC 28406

Subject:

Dear Ms, Jackson:

QOctober 9, 2008

122 0 4

CDENR

NORTH CAROLINA DEPARTMENT OF
ENVIRONMENT AND NaTURAL RESOURCES

m
Z

Pre-approval Task Authorization 32152-5
Scotchman #35

7160 Market Street
Wilmington, New Hanover County
Incident No. 32152

High 287A

Please see the attached Directed Pre-approval Task Authorization Form for a complete listing of
the pre-approved tasks and the dollar amounts allowed for each task. If you have any questions
concerning this task authorization, please contact me at (910) 796-7263.

Sincerely,

(el Mage-

Deborah Mayo
Hydrogeologist 11

cc: Bryan Lievre - Environmental Services and Solutions, PLLC

WiRO- UST

127 Cardinal Dr, Ext.., Wilmington, North Carelinz 28405
An Equal Oppertunity Affirmative Action Employer

Telephone 910-796-7215
50% recycled/10% post-consumer paper

FAX 910-350-2004



PREAPPROVAL/CLAIM AUTHORIZATION FORM
Department of Environment & Natural Resources - Division of Waste Management

Site Name Scotchman #33 City / County  Wilmington/New Hanover  Incident #
Responsible Party Worsley Operating Corporation Incident Mgr Deborah Mayo Region WIRO
RP Type (OwnerOperator / Landowner / Attorney-in-fact) Owner TA Supplement ! Change Order' no Prev, TA #
Primary Consultant Environmental Services & Solutiens, PLLC (Reserved for Incident Manager)
Phone / Fax Number {910) 392-3050 Task Authorization Number: R 3 1S — £3°
Project Mgr / Email Bryan Lievie Site Risk / Rank / Abatement: BTN
Proposal# / Scope Dates 9/23/2008 Type (Comm / NonComm / Both) T i
Has STF Eligibllity Been Determined? YES / NO / Pending Site Status (Active or NFA/Dats) Aot
describes the scope of work and the rationalelfor th;a proposed activities. If you discover that unaxpected tasks musi be performed, incurring costs that exceed the
. Attach all Main Consultant/Contractor invoices. - Aitacnh proof of payment directly to the front of each invoice,
PREAPPROVAL { TASK AUTHORIZATION FINAL REIMBURSEMENT
(See Instructions / RRD for Tasks requiring Preapproval / Task Authorization) (Must Complefe with Claim Submiltal)
. % | i
%‘ ] Proposed | 5'5 Proposed '55 Proposed || Preapproved Dates of Work Claimed
& | Task# 8 Units { Type L Rate/Price < Task Sybtotal Subtotal {Consuitant) Amount
E a2 (Consultant} g (Consultanty | 3 {Consultant) (UST Section) || Started / Completed | (Consultant)
= 4 - )
L] 2300 4/ dum | HTWNL $4000 | (o] $160.00 iz
i1 3101 5 1 hr ST $95.00 $475.00 YIS
3113 30 / ft TR s4500 | $1,350.00 [ A<t /
[ I} 3.398 1/ event | by #A|[ $350.00 $350.00 2 <) /
| 4.031 11/ well iy $155.00 $1,705.00 || [0S / <2
T | 4070 ' 880 | 1/ samplelyy7im || $145.00 $145.00 Ji< 7 =
| 4.090 [ 220 17 well [ M $43.00 | $473.00 M / I
[ ] 530 117 well | prin $1.00 $11.00 T ' i
540 117 well | 7 $1.00 $11.00 i / =7
L] 550 11/ well i $1.00 $11.00 i) / =
560 11 7 wel [{17pA $1.00 $11.00 12 ] )
570 11 1 well iniwn $2.00 $22.00 2, / =
5.050 1/ event | OThA || $3.058.00 $3,058.00 |1 R / =
| 1 5060 17 event pi-WA || $3,496.00 $3.496.00 {3 B fS¢n { o
L ]| e.070 11 site O\l || $4.466.00 $4,466.00 EYIPAA ! 0
| )] 6.082 1/ site JATAL]] $300.00 $390.00 A9A i
7.015 1/ site rin $3,000.00 $3,000.00 “1 50 /
L1 7.015 1/ site {pyrwe-l| $2,000.00 $2,000.00 ZTOD !
[ 9.060 1 1 lowbid 'Oy ][ $665.00 ] $665.00 1 /
N I ! — /
Requested  Preapproved Claimed
ToTALs: [ 32170900 [T 1 7S &
Total Standard Costs (Non-Third Party) | $21,164.00 i Total Standard Costs
Total applied as Third Party Costs $0.00 Total Third Pty Costs
Main Consultant Project Mgr Signature: y éﬁ-{ Vi Date: 9/23/3&1
UST Section RO Task Authorization: §s , Lig - A

gy (ol sy g L Date: <}/a¢ R
CO Rate Authorization: { ° 4 W‘ﬂ'——'_\ Date: (
*Important: The date of reimbursement of costs apprpved herein is epend‘ént on the balance of funds in the Trust Fund. There may

be a delay in the reimbursement of claims for work done.
** 55A = "See Supporting Attachment” for additional details on sub-task unit reductions in multi-phase tasks  (e.g. Tasks 2.064, 4.090, 7.420, elc)
*** ¥ +)- Reviewer Initials = Task, Unit count, or Rate approved in full as presented by Consultant.

DWMIUST Task Aulh V.10/1/08.0



Tabte 1
Cost Estimate for Trust Fund Pre-Approval

Scotchman #35, 7158 Market Street, Wilmington, North Carclina

| Task | Activity Unit Cost [#Units[  Total Assumptions/Reasoning
2.300 |Cost for drums $40.00 /drum 4 $160.00|Estimate 4 drums to containerize soil cuttings
Supervision of Drilling - . drilling supervision of SVE-1 (SVE pilot test well) and
3113 activities $45.00 30 $1,350.00 OB-1{observation well) (1 hr travel & 4 hrs field)
3.113 |Multi-phase Drilling $45.00 ft 30 $1,350,00|(iling SVE-T (SVE pilot test wel | - 10 ) and OB-1
(observation well - 20 ft)
3.398 jDrill Rig Mobilization $350.00 event 1 $350.00|Mobilization to drill SVE-1 and OB- 1
4,031 |Groundwater sampling $155.00 well 11 $1,705.00{PreCAP sample MW-1 through MW-11i
4.070 |SVE sample (air) $145.00 sample 1 $145.00|Air Stream sample from SVE pilot test
4.090 [Laboratory Analysis $43.00 well 11 $473.00|Method 602 + MTBE, IPE, Naphthalene
Groundwater: DO $1.00 well 11 $11.00
Groundwater pH $1.00 well H $11.00 natural attenuation field sampling of existing wells (i.c.
Groundwater Spec Cond. $1.00 well 11 $11.00 MW1 - MW11)
Groundwater Temp. $1.00 well 11 ___%u.oo S
‘| Groundwater: ORP  $2.00 well 11 $22.00
5.050 |SVE pilot test $3,058.00 event 1 $3,058.00|SVE pilot test
5.060 |Insitu Air Sparge pilot test $3,496.00 event 1 $3,496.00}AS pilot test
6.070 |CAP (active soil and gw) $4,466.00 site 1 $4,466.00}active soil and groundwater
6.082 |Public Notification {CAP) $390.00 site 1 $390.00!public notification for CAP
7.015 |Design/Specify technology - | $3,000.00 site 1 $3,000.00}s0il cleanup technology design and bids
$2,000.00 site 1 $2,000.00|groundwater cleanup technology design and bids
Cost for Disposal of . Disposal of drill cutiings. Rick with ES&J 910-
9060 | ummed Soil $665.00 low bid : $66.001567-6138 $425/mob + $60/drum
TOTAL | $ 22,674.00




Estimated Extent of Impacted Groundwater

et r— e s—
- A — i  ——
—— . —— - —

pv

> §

%5

B | SVE-1

I Y3

z g OB-1

=

154
MW-B - 2
s Approximate Extent @ 1
l of Impacted Soil \&,w\,:
 § 5
t Diesel UST
' Closed-in-Piace 1 f
1
,n Mw.s D
n;w-s MW-11
IO
£
f

}
] SYE-1: Soil Vapor Extraction Pilot Test Well

and Air Sparging pilot tests

et e ——— -

OB-1: Observation Well for both Soil Vapor Extraction

\

’

T

e

NS S ANR N
. Y

| EXTISTING

N

N

DWELLING \
b
\

0 30

P e

Scale in feet

L/

@&

Environmental Services & Solutions, PLLC
P.0. Box 12035, Wilmington, NC 28405
Telephone: (910) 392-3050

9/23/C8
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B. LIEVRE WILMINGTON, NC
DATE _ DRAWING DESCRIPTION FIGURE NG
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 1
WATER SUPPLY WELL INFORMATION
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Map ID/ Well Owner/User Owner/User Address Owner/User | Well Use Well Type of | Well Casing ] Well Screen | Distance from
Well Phone Number Depth Well Depth Interval Source area
Number {ft BGS (Tt BGS) (x to v ft BGS) | of release (ft)
Cecil Covil Etal 7158 Market St
- : - ki k 5
2 & Richard Covil Estate Wilmington, NC 28411 (910) 686-7783 | notused | unknown | unknown unknown unknown 17
Cecil Covil T, Et Ux Etal 7148 Market 5t. .
4 ’ - k ki 300
& Richard Covil Estate Wilmington, NC 2841 | (910) 686-7783 | cleaning | unknown | unknown | unknown unknown
Atrium at Middle Sound Land 7155 Market St. .
kn k 300
3 Wilmington, NC 28402 Wilmington, NC 28411 unknown drinking | unknown | unknown unknown unknown
Pearl L Rochelle 7201 Market St. o
8 kn ki 0
C/O Jones' Seafood Wilmington, NC 2841 | unknown drinking | unknown | unknown | unknown unknown 30
. 906 Bayshore Dr. not used
9 R . 4559 | T 80 k 60 kn 550
Deloris Ryals Wilmington, NC 28405 (910) 686 9 irrigation 1 unknown unknown
Troy T. & Bertha R. Martin 7222 Market St. .
10 . - k 0 k k 550
C/O B&T Imports Wilmington, NC 28411 {910y 686-0338 | drinking 100 unknown unknown unknown
Tammy C. Winslow 125 Middle Sound Loop Rd -
k ki k 5
12 Kemersville, NC 27284 Wilmington, NC 2841 unknown drinking | unknown ] unknown unknown unknown 47
- . : - 129 Middle Sound Loop drinking
i Cecil & Shirl l - k k 0
3 ecil & Shirley Covi Wilmington, NC 28411 (910) 686-7783 irrigation 80 unknown unknown unknown 55
15 Mark Francolint -".10(_) Ragland Court (910) 686-3536 { imrigation | unknown | unknown unknown unknown 1,450
Wilmington, NC 28411
NOTES:

- Well Numbers correspond to Figure 3
= Pearl [, Rochelle resides at;

18 Euguene Place

St. Augustine, FL 32080

Page 1 of 1




ENVIRONMENTA L SERVICES & SOLUTIONS, PLLC

TABLE 2
ADJACENT AND CONTIGUOUS PROPERY INFORMATION
SCOTCHMAN #2<
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA
Map ID Owner/Occupant Name Address
Mailing Address
1 Entrepreneur, Inc. 7160 Market St.
Wilmington, NC 28406 Wilmington, NC 28411
Cecil Covil Etal 7158 Market 5t.
2 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
Cecil Covil T, Et Ux Etal 7154 Market St.
3 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
Cecil Covil T, Et Ux Etal 7148 Market St.
4 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
5 Atrium at Middle Sound Land 7155 Market St.
Wilmington, NC 28402 Wilmington, NC 28411
6 CDA Properties, LLC 7161 Market St
Southemn Pines, NC 28387 Wilmington, NC 28411
7 Atrium at Middle Sound Land 7167 Market St.
Wilmington, NC 28402 Wilmington, NC 28411
g Pear] L Rochelle 7201 Market St.
C/O Jones' Seafood Wilmington, NC 28411
. 906 Bayshore Dr.
’ Deloris Ryals Wilmington, NC 28405
10 Troy T. & Bertha R. Martin 7222 Market St.
C/O B&T Imports Wilmington, NC 28411
Covil ] W Mamie L
T C/O Atlantic Coast Foods, Inc. 7208 Market St.
112 Queens Creek Rd #1 Wilmington, NC 28411
Swansboro, NC 28584
12 Tammy C. Winslow 125 Middle Sound Loop Road
Kernersville, NC 27284 Wilmington, NC 28411
Cecil Covil T, Et Ux Etal 129 Middle Sound Loop Rd.
13 129 Middle Sound Loop Rd. Wilmington, NC 28411
Wilmington, NC 28411
Covil J W Mamie L. 106 Middle Sound Loop Rd.
14 7158 Market St. Wilmington, NC 28411
Wilmington, NC 284035
15 Mark Francolini 7100 Ragland Court
Wilmington, NC 28411

Page 1 of 1
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Boring Log

Site Name: Scotchman #35 Well/Soil Boring ID: SVE-1
Lacation: 7158 Market Street (US Hwy 17) Construction Date: 01/07/09
Wilmingtan, North Carolina Drilling Contracter: Geologic Exploration
Project No.: Drill Rig Type: 6620DT
Client: Worsley Operating Corporation Drilling Method: Hollow stem auger
P.0. Box 3227 Logged By: M. Haseitine
Wilmingten, North Carolina Top-of-Casing Elev.: NA
T
122 ~8E! .
Comments algs (88lez| Y= Seil Description
£l zdls2l8s| 32
S| SE|oE[Bg| 3
o a - Ox
09
i 0-2" ASPHALT
’_ 2"-1' Brown silty fihne SAND
- 20 1*- 2.5 White find SAND (sugar) T
- -
- 4.0 N ; —
| 2.5 -6 Dark brown silty fine SAND |
[ petrol odor from 6 to 8 6.0 i
| feet bgs '
— v 6'- 8" Dark brown/black silty fine SAND —]
EOB @ 8 feet bgs 8.0
10.0 L _j
—- 12.0
— 14.0 — —_
i - ~
— 16.0 — —
— 18.0 - ]
20,0 N
- o ]
v - Groundwater Level @ Time-of-Boring - Hand Auger H]]]]]Il] - Direct Push
E - Screened Interval - - Std. Penetration Test - Cuttings
SPT)
Notes:. - Submitted for laboratory analysis
Organic Vapor Readings by a PID - photoionization detector
bgs - below grounfi surface Environmental Services & Solutions, PLLC
ppm - parts per mitlion PC Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page 1 of 1




Site Name: Scotchman #35

Boring Log

Location: 7158 Market Street {US Hwy 17)

Wilmingion, North Caralina

Project No.:

Client: Worsley Operating Corporation

P.0. Box 3227

Wilmington, North Carolina

Well/Scil Boring 1D: OB-1

Construction Date: 01/07/09

Drilling Contractor: Geologic Exploration
Drill Rig Type: 6620DT

Drilling Method: Hollow stem auger
Logged By: M.Haseltine
Top-of-Casing Elev.. NA

slie| -|se %
% % 5 [g= §' = ‘5 v | ‘:&
Comments 5|22 |58|lae| 9% |B% Sil Description
£ 2d |5E|&s]| B B3
Else[75]ed] = | =
G 8
0-3" Asphalt |
[ 20 3"- 3 Brown silty fine SAND _j
= -
- 3' - 4 White fine SAND (sugar) -
- 4.0
= 4'-5' Lavender silty fine SAND (sugar) -
= 5'-¢' Brawn silty fine SAND —
- 6.0
r— 8.0 _
10.0 v oa : —
petrol odors from 6 to 20 6'- 15' Dark brown silty fine SAND

| feet bgs T
- 120 —
f— 14.0 —
— 16.0 —
= ]
. 15-20' Brown silty fine SAND 'ﬂ
-— 18.0 —
EOB @20feethgs |, (EW G -

v - Groundwater Level @ Time-of-Boring
= - screened Intervat

Notes:;

Organic Vaper Readings by a PID - photoionization detector
bgs - below ground surface

ppm - parts per million

EOE - end of baring

Bl - s Penetration Test

Page 1 of 1

- Hand Auger

- Submitted for laboratory analysis

{(SPT)

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405




INonN RESIDENTIAL wepr. consTRUCTION RECORD

North Carolina Depatment of Environment and Natural Resources- Division of Water Quality

WELL CONTRACTOR CERTIFICATION # 2579

1. WELL CONTRACTOR:
DANNY SUMMERS
Well Centractor (Individual) Name
GEOQLOGIC EXPLORATION, INC.
Well Contractor Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town State Zip Code
(704 ). B72-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL ID #(if applicable) SVE-1

STATE WELL PERMIT#(if applicable)

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Box) Manitoring &  Municipal/Public 0

Industrial/Commercial 3 Agricuftural 3 Recovery [ Injection ('}
Irrigationd Other O (list use)
DATE DRILLED_}1/25/08

TIME COMPLETED

3. WELL LOCATION:
CITY: WILMINGTON

AM{] PM[]

counNTY NEW HANOVER

7158 MARKET STREET 28411
(Street Name, Numbers, Community, Subdivision, Lot No,, Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:
(O Slope (1Valley OFlat ORidge [J Other
(check appropriate box)

May be in degrees,
minutes, seconds or
in a decimal format

LATITUDE
LONGITUDE

Latitude/longitude source: OGPS OTopographic map

{location of well must be shown on a USGS topo map and
attached fo this form if not using GPS}

4. FACILITY-is the name of the businass where the well is located.
FACILITY 1D #(if applicable)
NAME OF FACILITY_SM #35
STREET ADDRESS 7158 MARKET STREET

WILMINGTON NC 28411
City or Town State Zip Code
CONTACT PERSON WORSLEY OPERATING CORPORATION

MAILING ADDRESS PO BOX 3227
WILMINGTON NG 28406
City or Town State Zip Code

( )
Area code - Phone number

5. WELL DETAILS:
a. TOTAL DEPTH: 8.0 FEET
b. DOES WELL REPLACE EXISTING WELL? YESO NO®

c. WATER LEVEL Below Top of Casing: FT.
(Use “+" if Above Top of Casing)

d. TOP OF CASING IS 9.0 FT. Above Land Surface*
*Top of casing terminated at/or below land surface may require
a variance in accordance with 15A NCAC 2C .0118.

e. YIELD (gpm): NA METHOD OF TEST_N/A

f DISINFECTION: Type NA Amount _N/A
g. WATER ZONES (depth):
From To From To
From To From To
From To From To
6. CASING: Thickness/

Depth Diameter  Weight Material
fom 00 Th20 g ZIRCH SCR4  AVC
From To .

From Ta Ft.

7. GROUT:  Depth Material Method
From 0.0 To 0.5 Ft. Partland henlonite SLURRY
From Ta Ft.

From To Ft.

8. SCREEN: Depth Diameter  Slot Size Material
From20 _ 7080 F29 jn 010  in PVC
From To Ft. in. in.

From To Ft, in. in.
9. SANDI/GRAVEIL PACK:
Depth Size Material
From 1.5 To 8.0 Ft. 2040 Fine Silica Sand
From To Ft.
From To Ft.

10. DRILLING LOG

From To Formation Description
0.0 8.0 WHITE/TAN SAND
11. REMARKS:

Bentonite seal from 0.5 to 1.5 Feet.

| DO HEREBY CERTIFY THAT THIS WELL 65 CONSTRUCTED IN ACCORDANCE WITH
gehCAC 2C, WELL CONSTRUCTION SIRIDARDS, AND THAT A COPY OF THIS
FEACRD Has BEEI, OVEED TO THEAIPELL QWNER.

- 11/26/08
IACTOR DATE

R
&

STENATUR
DANNY SUMMERS
PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
Phone No. (919) 733-7015 ext 568.

1617 Mail Service Center - Raleigh, NC 276991617

Form GW-1b
Rev. 7105




N ON RESIDENTIAL WELL CONSTRUCTION RECORD

North Carolina Department of Environment and Natural Resources- Division of Water Quality
WELL CONTRACTOR CERTIFICATION # 2579

1, WELL CONTRACTOR:
DANNY SUMMERS
Well Contractor (Individualy Name
GEOLOGIC EXPLORATION, INC.
Well Contractor Company Name
STREET ADDRESS 176 COMMERCE BLVD

STATESVILLE NC 28625
City or Town Slate Zip Code
(704 3 872-7686

Area code- Phone number
2. WELL INFORMATION:

SITE WELL 1D #(it applicable)_OB-1

STATE WELL PERMIT#iif applicable)

DWQ or OTHER PERMIT #(if applicable)

WELL USE (Check Applicable Box) Monitoring & Municipal/Public [J

IndustrialiCommercial (]  Agricultural [] Recovery O Injection 3
lerigation[]  Other (7 (list use)
DATE DRILLED_11/25/08
TIME COMPLETED

3. WELL LOCATION:
cITY: WILMINGTON
7158 MARKET STREET 28411
(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code)
TOPOGRAPHIC / LAND SETTING:
OSlope OValley TOFlat ORidge O Other

AMO PMQO

COUNTY NEW HANOVER

(check appropriate box)
May he in degrees,

LATITUE -
e minutes, seconds or
LONGITUDE in a decimal format

Latitude/longitude source: MGPS O3 Topographic map
{location of well must be shown on a USGS topo map and
attached to this form if not using GPS)

4. FACILITY. is the name of the businass where the well is located.
FACILITY ID #(if applicable)
- NAME OF FACILITY_SM #35
STREET ADDRESS 7158 MARKET STREET
WILMINGTON NG 28411
City of Town State Zip Code
CONTACT PERSON WORSLEY OPERATING CORPORATION

MAILING ADDRESS PO BOX 3227
WILMINGTON NC 28406
City or Town State Zip Code

{ )-
Area code - Phone number

5. WELL DETAILS:
a. TOTAL DEPTH;_20.0 FEET
b, DOES WELL REPLACE EXISTING WELL? YES[Q NOGRI

c. WATER LEVEL Below Top of Casing: _ 10.0 FT.
{Use "+" if Above Top of Casing)

d. TOP OF CASING 15 0.0 FT. Above Land Surface*
*Top of casing lerminated at/or below land surface may require
a variance in accordance with 15A NCAC 2C .0118.

e. YIELD {gpm): _NA METHOD OF TEST, N/A

f. DISINFECTION: Type NA Amount _N/A
g. WATER ZONES (depth):
From To From To
From, To From To
From To From To
6. CASING: Thickness/

Depth Diameter  Weight Material
Fram 0.0 -?g 2.0 Fr 2 IIN'Eﬂ 38’1940 P\,uf>r

From Ta Ft.
From To Ft.

7. GROUT: Depth Material Method
From 0.0 To 0.5 Ft Portland bentonite SLURRY
From Te Ft.

From To Ft.

8. SCREEN: Depth Diameter  Slot Size Materia!
From 2.0 To 20.0 [ 20 jp. 010  jn PVC
From To Ft. in. in.

From To Fi. in. in.
9. SANDI/GRAVEL PACK:

Depth Size Material
From_1.0 To200  Ft_20-40 Fine Silica Sand
From To Ft.

From To Ft.

10. DRILLING LOG

PECORD HAS B

From To Formation Description
0.0 8.0 WRHITETAN SAND
8.0 18.0 GRAY SAND
18.0 200 GRAY CLAY
11. REMARKS:

Bentonite seat from 0.5 1o 1.0 Feet.

| DO HEREBY CERTIFY THAT THIS WEl]. WAS CONSTRUCTED iN ACCORDANCE WITH
154 NCAC 2C, WELL CONSTRUCTION §TANDARDS, AND THAT A COPY OF THIS
'PROVIDED TO WELL GWNER.

4 d o 14/26/08
OF CERTIFIED WELL CONTRACTOR DATE

DANNY SUMMERS

PRINTED NAME OF PERSCON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt.,
1617 Maii Service Center ~ Raleigh, NC 27699-1617 Phone No. (919) 733-7015 ext 568.

Form GW-1b
Rev. 7/105
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12065 Lebanon Rd.
A M. Juliet, TN 37122
. {615) 758-5858
ENVIRONMENTAL L 1800 767-5858
. Fax (6l1%) 758-5859
Scienct CoORP.
Tax 1.D, 62-0814289

Est. 1970

Maureen Jackson
Worsley Operating Corp.
PO Box 3227

Wilmington, WC 28406

Report Summary
Wednesday December 10, 2008

Report Number: L378213
Samples Received: 12/06/08
Client Project: SM35

Description: Scotchman #35

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use. If you have an{
questions regarding this data package, please do not hesifate to 1.

Entire Report Reviewed By:

Laboratory Certification Numbers

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - I-2327, CT - PH-0187, FL - E87487
GA - 923, IN - C-TN-01, KY -~ 90010, KYUST - 0016, NC - ENV375,DW21704, ND -~ R-140
NJ - THNO0Q2, SC - 84004, TN - 2006, VA - 00109, WV - 233
AZ - 0612, MN - 047-999-395, NY - 11742, WI - 998093910

un epresentacive

Jimmy

This report may not be reproduced, except in full, wirhout written approval from Environmental Science Corp.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.

11 Samples Reported: 12/10/08 15:48 Printed: 12/10/08 15;48
’ rage 1 of 17



. 1206% Lebanon Rd.

: Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-585%

Fax (615) 758-5859

' ! ENVIRONMENTATL
ScieNcE CORP.

Tax I.D. 62-0814289
Est. 1970

REPQRT OF AMNALYSIS
Maureen Jackson Decembar 10, 2008
Worsley Operating Corp.
PO Box 3227
Wilmington, NC 28406

ESC Sample # : L378213-01
Date Received : December 06, 2008
Descriptiocn : Scotchman #35
Site ID : Scotchman #35
Sample ID : MW-1
Project 4 : SM39
Ccllected By : Jeff Jackson
Collection Date : 12/05/08 10:45
Parameter Result Det. Limit Units Method Date Dil.
Benzene 42, 1.0 ug/l 602MS3 12/07/08
Toluene 12, 5.0 ug/1 602MS 12/07/08
Ethylbenzene 4. 1.0 ug/l 602Ms 12/907/08
Total Xylenes 110 3.0 ug/1 602MS 12/07/08
Methyl tert-butyl ether 5.8 1.0 ug/l 602M5 12/07/08
Di-isopropyl ether BDL 1.0 ug/1 602MS 12/07/08
Maphthalene 70. 5.0 ug/1 602Ms 12/07/08
Jurrogate Recovery
Toluene-dB 101. % Rec. 602Ms 12/07/08
Cibromofluorome thane loc. % Rec. 602MS 12/07/08
4-Bromofluorobenzene 102. % Rec. 602MS 12/07/08

BPL - Below Detection Limit

Det. Limit - Practical Quantitation Limit (PQL)

Note:

The reported analytical results relate only to the sample submitted,

This report shall not be reproduced, except in full, without the written approval from ESC.

Reported: 12/10/08 15:48 Printed: 12/10/08 15:49

Page 2 of 17
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 2

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well Date Benzene | Toluene Ethyl- Total MTBE | IPE | Naphthalene
No. benzene | Xylenes
(ug/l) (ug/L) (ug/L) (ug/L) [ (ug/l) | (ug/L) (ug/L) |
2L Standards 1] 1ooo] 550| 530 200 70 21]
10/4/2004 30 <100 760 830 <20 <20 270
MW-1 9/24/2007 2.1 <5.0 18 <3.0 <1.01 <I1.0 <5.0
12/5/2008 42 12 94 110 5.8 <10 70
10/4/2004 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <10
MW-2 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
12/5/2008 <1.0 <5.0 <.0 <3.0 <1.0] <1.0 8.3
10/4/2004 260 1,900 490 2,600 <100 <70 120
MW-3 9/24/2007 18 <50 190 220 <10 <10 <50
12/5/2008 41 550 590 2,500 <1.0] <10 170
10/4/2004 23 220 65 750 <10] <10 12
MW-4 9/24/2007 3.7 5.9 56 67 <1.0] <1.0 5.2
12/5/2008 <1.0 <5.0 1.3 <3.0 <1.0] <1.0 <5.0
10/4/2004 12 <50 <10 <30 270 <10 <10
MW-5 9/24/2007 <1.0 <5.0 18 <3.0 <1.0] <1.0 <5.0
12/5/2008 37 47 380 640 15 <1.0 170
MW-6 972412007 <1.0 <5.0 <1.0 <3.0 <1.0{ <1.0 <5.0
12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0f
9/24/2007 <10 <5.0) <1.0 <3.0 <1.0{ <1.0 <5.0)
MW-7
12/5/2008 <1.0 <3.0 <].0 <3.0 <1.0] <I.0 <5.0
MW-8 972412007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
12/5/2008 <1.0 <5.0 <10 <3.0 <1.0] <I1.0 12
MW-9 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0| <1.0 <5.0
12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <I1.0 <5.0
MW-10 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
MW-11 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
12/5/2008 1.7 <50 18 <3.0 <1.0] <I1.0 6.5|
NOTES:

1. Analytical results expressed in micrograms per liter (ug/L)
2. MTBE is an abbreviation for methyl! tertiary butyl ether

3. IPE is an abbreviation for isopropyl ether
4. Analytical result exceeding 21 Standard is in bold type.
5. NA is an abbreviation for not available
6. Measurements obtained prior to 9/24/07 obtained by others

Page 1 of 1
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Site Name:
Site Address:

Facility L.D.:
UST Incident
Number:
Site Priority
Ranking and
Reason:
Land Use
Category:

UST Owner:
Address:

Property
Owner:
Address:

Consultant:
Address:

Release Information

ACTIVE REMEDIATION MONITORING REPORT
June 30, 2010

Scotchman #35

7162 Market Street

Wilmington, New Hanover County, North Carolina
0-020168

32152

High — 287A
Water supply wells with 1000 feet of site

Residential

Worsley Operating Corporation
P.O. Box 3227
Wilmington, North Carolina 28406

Entrepreneur, Inc.
P.O. Box 3227
Wilmington, North Carolina 28406

Environmental Services & Solutions, PLLC
P.O. Box 12055

Wilmington, North Carolina 28406
Telephone: (910) 343-1991

Date Discovered:

March 24, 2004

&
Latitude: 34.271944 North f“oQ:,.agﬁ"g._(@o
Longitude: 77.818889 West T &%0
Estimated Quantity FAL
of Release: Unknown
Cause of Release: Unknown " &4
%, Y, ‘-...,9..-- A
UST Information: 1'"4::( H. HP\%?:\‘@
Yepperpanst™
UST # PRODUCT CAPACITY INSTALLATION CLOSURE
(Gallons) DATE DATE
1 Gasoline 6,000 1961 N/A
2 Gasoline 6,000 1961 N/A
3 Gasoline 4,000 1961 N/A
4 Diesel 6,000 1961 4/25/04

I, Michael Haseltine a Professional Geologist for Environmental Services & Solutions, PLLC, do certity

that the information in this report is correct and accurate to the best of my knowledge. Environmental
Services & Solutions, PLLC is licensed to practice engineering in North Carolina. The certification
number of the company is P-0146.




Active Remediation Monitoring Report Environmental Services & Solutions, PLLC
Scotchman #3535, Wilmington, NC June 30, 2010

made of flush-joint, threaded schedule-40 PVC, with 0.010-inch slotted well screens. A coarse sand pack
(filter pack) was used to backfill the well annuli to a depth averaging approximately one-foot above the
well screens. A one-foot thick bentonite seal was placed above the filter packs, and neat cement was used
to fill the remainder of the well annuli te ground surface.

On August 25 and 26, 2009 ESS provided oversight for the installation of the AS system welis AS-1
through AS-4. The AS wells were generally installed to a depth of 30 feet bgs and screened from 27 to 30
feet bgs. The AS wells were constructed with two-inch diameter well casings made of flush-joint,
threaded schedule-40 PVC, with 0.010-inch slotted well screens. A coarse sand pack (filter pack) was
used to backfill the well annuli to a depth averaging approximately three feet above the well screens. A
ten-foot thick bentonite seal was placed above the filter packs, and neat cement was used to fill the
remainder of the well annuli to ground surface. The system well boring logs, as-built diagrams, and well
construction records are provided in Appendix C.

5.0 REMEDIATION SYSTEM INFORMATION
5.1 SYSTEM DESCRIPTION
Remedial systems at the site include one soil vapor extraction (SVE) units and one air sparging (AS) unit.

All systems are mounted within an enclosed trailer which has been placed near the southwest corner of
the on-site building. The trailer is compartmentalized into two separate areas. One area encloses the AS

equipment and controllers and the other compartment encloses the explosion proof SVE system.

The soil vapor extraction (SVE) system utilizes a separate, seven and one-half three horsepower Ametek
regenerative blower, model numbers EN808. The SVE system is equipped with a moisture condensate
tank, air filters, vacuum gauges, pressure relief valves, temperature gauges and other appurtenances, The

SVE system was designed to operate 24 hours per day.

The SVE system is designed to recover vapor from one main line. The line is designed to provide a
vacuum to six vertical SVE wells (SVE-1 through SVE-6) and is equipped with pressure gauges, flow

meters and flow regulating valves.

The air sparging (AS) system utilizes a Gardner Denver, Elmo Rietschle, rotary vane compressor, model
V-DLT40. From the compressor, air moves through a flow meter as well as pressure and temperature
gauges, and then into the main header. The main header provides air to four separate one-inch diameter
supply lines which provide air to each of the four separate air sparge wells (As-1 through AS-4). Each
supply line is equipped with pressure gauges, flow meters, and flow regulating valves. A site map which

depicts the layout of the remedial system is provided in Appendix D.

9



Active Remediation Monitoring Report Environmental Services & Solutions, PLLC
Scotchman #3535, Wilmington, NC June 3¢, 2010

5.2 SYSTEM OPERATION AND MAINTENANCE
Maintenance visits were performed on a monthly basis during the period from December 1, 2009 through

June 30, 2010. During this reporting period, air was furnished to all air sparging wells (AS-1 through As-
4) and vacuum to system wells SVE-1 through SVE-6. A total of 5016 hours of potential operational
time was possible during this period.

Table 4 provides a summary of systems operations for this period. Copies of operation and maintenance
logs are provided in Appendix D.

5.3 SYSTEM EFFECTIVENESS

SVE System
Hour meter readings indicate the SVE system was operational for approximately 85% of the time. The

SVE system operated 4271 hours of the possible 5016 hours, or 85 percent of the reporting period. The
SVE system was non-operational for a few weeks due to a faulty electrical relay, an occasional high
moisture level automatic shut down, and prior to and during the scheduled groundwater sampling event.

AS System
Hour meter readings indicate that the system was operational for approximately 5005 hours, or

approximately 99% of the time. The AS system was shut down during the reporting period to replace the

compressor vanes and prior to and during the scheduled groundwater sampling event.

6.0 CONCLUSIONS AND RECOMMENDATIONS
The following conclusions and recommendations have been made based on readily available information

and collected field data, as reported herein.

6.1 CONCLUSIONS

« Laboratory results of groundwater samples obtained on May 13, 2010, from monitoring wells
MW-3, MW-5, and MW-11 indicated the presence of petroleum related compounds in excess of
2L Standards. Laboratory results of samples obtained from well MW-4 indicated the presence of
petroleum related compounds at concentrations above detection limits but below 2L Standards.
Petroleum compounds were not indicated above detection limits within the remaining samples.

e Duning the May 13, 2010 sampling event, generally lower levels of petroleum were noted in
monitoring wells MW-1, MW-3, MW-5, and MW-11 as compared with the previous sampling
event.

¢ The AS and SVE systems were started on December 1, 2009,  All systems are currently

operational.

10



ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 1
SUMMARY OF MONITORING AND REMEDIATION WELL CONSTRUCTION DATA
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

MW-1 | 9/20/2004 2 20 5-20 94,43
i 94 .95
MW-2 | 9/20/2004 2 10 25-30 94 88
MW-3 | 9/20/2004 2 20 5-20 94.77
MW-4 | 9/20/2004 2 20 5-20 94.79
MW-5 | 9/20/2004 2 20 5-20 94.66
MW-6 | 9/20/2007 2 15 425-1425 | 94.68
MW-7 | 9/20/2007 2 15 5-15 94.32
MW-8 | 9/21/2007 2 18 3. 18 95.06
MW-9 | 9/21/2007 2 20 5-20 94.34
MW-10 | 9/21/2007 2 18 3. 1% 94.52
MW-11 | 9/21/2007 2 18 3-18 94.74
OB-1 | 11/25/2008 2 20 2-20 NA
SVE-1 | 11/25/2008 2 3 2-8 NA
SVE-2 | 8/24/2009 2 9 4-9 NA
SVE-3 | 8/24/2009 2 9 4.9 NA
SVE-4 | 8/24/2009 2 9 4-9 NA
SVE-3 | 8/24/2009 2 9 4.9 NA
SVE-6 | 8/24/2009 2 9 4-0 NA
AS-1 8/25/2009 2 30 2730 NA
AS-2 | 8/25/2009 2 30 27 - 30 NA
AS-3 8/25/2009 2 30 27 - 30 NA
AS-4 | 8/25/2009 2 29 26 - 29 NA

NOTES:

1. Well depths represent number of feet from the top-of-casing to bottom of well.

2, Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 feet above mean sea level,
3. Wells installed prior to 2007 completed by others

Page 1 of 1



ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 2
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA

SCOTCHMAN #33

7162MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well - | Well | :. Well Top of |: Z. | ‘Depthto | Depth te | - Adjusted..
Ne. Depth |- Screen | Casing | Datée | Water .| Free | Groundwater
.o | Interval | Elevation| - -7 { - " - | Product Elevation
(ft,bgs) | (f,bgs) | (9 | |, TOC)| (It, TOC) (e .
9445 | 10/4/2004] 10.32 - 84.13
9/24/2007| " 15.63 - 79.32
MWw-1 20 3-20 | 9405 [T2rs/008] 12.50 ~ 82.45
5/13/2010 [ 13.65 [ 81.30 .
10/4/2004 | 10.47 - 84.41
9/24/2007 |~ 15.57 - 79.31
MW-2 30 25-30 9438 o008 1271 - 82.17
5/13/2010] . '13.33- -- 81.55
10/4/2004|  9.65 - 85.12
9/24/2007| 15.23 - 79.54
MW-3 20 5-20 91T o008 | 1056 - 84.21
5/13/2010.] 110.91 — - 83.86
10/4/2004 | 9.39 - 35.40
9/24/2007| 11.68 — 83.11
MW-4 20 5-20 479 Mosmoos| 984 - 84.95
5/13/2010] 1057 - - 84.22
10/4/2004 ] 7.28 — 87.38
9/24/2007| 15.25 - 79.41
MW-5 20 5-20 9466 008 1212 - 82.54
5/13/2010 | 13.19- - 81.47
9/24/2007 |~ 8.21 . 86.47
MW-6 15 |4.25-1425| 94.68 [12/572008| 7.73 - 86.95
s/1372010| -2 7.97 - 86.71
972472007 10.02 - 84.30
MW-7 15 5-15 9432 |[12/52008| 8.67 - 85.65
s/13/2010] 912 —- 85.20 -
9/24/2007 | 15.38 - 79.68
MW-8 18 3-18 95.06 | 12/52008| 10.55 - 84.51
5/13/2010] - 11.90 — 83.16
9/24/2007 | 14.79 — 79.55
MW-9 20 5.20 9434  {12/5/2008| 11.89 - 82.45
5/13/2010 | 12,77 - 81.57
072472007 | 14.55 — 79.97
MW-10 18 3-18 9452 [12/5/2008| 1032 - 84.20
5/13/2010]  9.98 - 84.54
9/24/2007] 1545 - 79.29
MW-11 18 3-18 94.74 | 12/5/2008 | 12.07 - 82.67
5/13/2010] 1161 -- 83.13
NOTES:

1. Well depths represent number of teet from the top-of-casing to bottom of well.

2. Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 fect above mean sea level.

3. The depth to water and depth to free product were measured trom the top-of-casing.
4. Adjusied grpoundwater elevations are based on top-of-casing elevations minus the depth to water, whereas

5. (--) denotes free product was not detected in monitoring well at this time,
6. Measurements collecied prior to 9/24/07 obtained by others

Page 1 of 1




ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 3

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Well Date Benzene | Toluene Ethyl- Total MTBE IPE | Naphthalene
No. benzene | Xylenes
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (ug/L) (ug/L)
2L Standards 1 600 600 500 20 70 3
10/4/2004 30 <100 760 830 <20 <20 270
MW-1 9/24/2007 2.1 <5.0 18 <3.0 <1.0] <I1.0 <5.0
12/5/2008 42 12 94 110 58 <1.0 70
5/13/2010 <].0 <1.0 <1.0 <3.0 <1.0 <1.0 <2.0
10/4/2004 <1.0 <5.0 <1.0 <3.0 <10 <1.0 <1
MW-2 9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 8.3
5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <l1.0 <2.0]
10/4/2004 260 1,900 490 2,600 <100 <70 120||
MW-3 9/24/2007 18 <50 190 220 <10 <10 <5 0|
12/5/2008 41 550 590 2,500 <1.0 <1.0 170
5/13/2010 13.2 382 515 1,921 <1.0 <1.0 285
10/4/2004 23 220 65 750 <10 <10 12
MW-4 9/24/2007 3.7 5.9 56 67 <10 <1.0 5.2
12/5/2008 <10 <5.0 1.3 <3.0 <1.01 <1.0 <5.0
5/13/2010 <1.0 2.7 29.8 15.0 <1.0 <1.0 15.0
10/42004 12 <50 <10 <30 270 <10 <10
Mw.s  |[2/2412007 <1.0 <5.0 18 <3.0 <1.0] <1.0 <5.0[|
12/5/2008 87 47 380 640 15 <1.0 170
5/13/2010 28.0 28.7 1.2 48.3 10.7 <1.0 <2.0
912472007 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
MW-6 12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0 <1.0 <2.0
97242007 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
MW-7 12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
5/13/2010 <1.0 <1.0 <1.0 <3.0 <1,0] <10 <2.0]
9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
MW-8 12/5/2008 <].0 <5.0 <]1.0 <3.0 <1.0 <1.0 12
5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <1.0 <20
97242007 <1.0 <5.0 <1.0 <3.0 <1.0f <1.0 <5.0
MW.9 12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
5/13/2010 <|.0 <1.0 <1.0 <3.0 <1.0f <1.0 <2.0
9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
MW-10 12/5/2008 <].0 <5.0 <1.0 <3.0 <10 <10 <5.0
5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <149 <2.0

Page 1 of 2



ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 3
SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0| <I1.0 <5.0
MW-11 12/5/2008 1.7 <5.0 18 <3.0 <1.0] <I1.0 6.5
5/13/2010 L5 <1.0 2.8 <3.0 <i0] <1.0 <2.0]

NOTES:

t. Analytical results expressed in micrograms per liter (ug/L)
2. MTBE is an abbreviation for methyl tertiary butyl ether

3. IPE is an abbreviation for isopropyl ether

4, Analytical result exceeding 2L Standard is in bold type.

5. NA is an abbreviation for not available

6. Measurements obtained prior to 9/24/07 obtained by others
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 4

SUMMARY OF REMEDIAL SYSTEM OPERATIONAL DATA

S

COTCHMAN #35

7162 MARKET STREET (US HIGHWAY 1 7), WILMINGTON, NORTH CAROLINA

Date

Status at

Arrival

Departure

Comments

12/1/2009

Off

On

Initial Start-up and airflow, vacuum and pressure adjustments, checked
water levels in all monitoring wells, noted bubbling in wells.

12/15/20609

AS On, SVE Off

AS On, SVE Off

Monthly O&M - SVE high moisture level tripped system but did not shut
down AS system, drained 80 gals liquid from moisture tank during visit.
Starter motor relay is also malfunctioning, SVE system will not operate.
Check vanes and filters.

1/6/2010

AS On, SVE Off

AS On, SVE Off

Monthly O&M - checked AS vanes and filters, noted bubbling in wells,
SVE system down for repairs.

1/14/2010

AS On, SVE Off

AllOn

Met Enviro-Equipment on-site for SVE starter relay repair. Restart SVE
system.

1/15/2010

AS On, SVE OIf

AllOn

Monthly O&M - SVE high moisture level tripped system, drained 35 gals
liquid from moisture tank during visit. Check vanes and filters. Adjust
air flow

2/2/2010

All On

All On

Monthly G&M - drained 10 gals liquid from moisture tank. Check vanes
and filters. Adjust SVE vacuum based on water in flow meters. Noted
bubbling in monitoring wells.

2/15/2010

All On

All On

Drained 10 gals liquid from moisture tank. Check vanes and filters.
Adjust air flows.

3/11/2010

All On

All On

Monthly O&M - drained 10 gals liquid from moisture tank during visit.
Check vanes and filters, Adjust AS air flows based on bubbling noted in
monitoring wells.

4/19/2010

All On

All Cn

Monthly O&M - drained 5Sgals liquid from moisture tank during visit.
Check vanes and filters. Adjust air flows based on bubbling noted in
monitoring wells,

5/11/2010

All On

All Off

Monthly O&M - drained 30 gals liquid from moisture tank during visit.
Check vanes and filters. Noted bubbling noted in monitoring wells. Shut
down systems for pending groundwater sampling event.

5/13/2010

All Off

All On

Restart systems following groundwater sampling

6/15/2010

All On

All On

Monthly O&M - drained 5 gals liquid from moisture tank during visit.
Changed AS vanes and filters. Adjust air flows based on bubbling noted
in monitoring wells.
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Prepared By:
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ACTIVE REMEDIATION MONITORING REPORT

January 8, 2013

Site Name: Scotchman #35
Site Address: 7162 Market Street

Wilmington, New Hanover County, North Carolina
Facility I.D.: 0-020168
UST Incident
Number: 32152
Site Priority
Ranking and High — 287A
Reason: Water supply wells with 1000 feet of site
Land Use
Category: Residential
UST Owner: Worsley Operating Corporation
Address: P.O. Box 3227

Wilmington, North Carolina 284006
Property
Owner: Entrepreneur, Inc.
Address: P.O. Box 3227

Wilmington, North Carolina 28406
Consultant:  Environmental Services & Solutions, PLLC
Address: P.O. Box 12055

Release Information

Wilmington, North Carolina 28406
Telephone: (910) 343-1991

Date Discovered: March 24, 2004

Latitude: 34.271944 North

Longitude: 77.818889 West

Estimated Quantity

of Release: Unknown

Cause of Release: Unknown

UST Information:

UST # PRODUCT CAPACITY INSTALLATION CLOSURE
(Gallons) DATE DATE

1 Gasoline 6,000 1961 N/A
2 Gasoline 6,000 1961 N/A
3 Gasoline 4,000 1961 N/A
4 Diesel 6,000 1961 4/25/04

I, Michael Haseltine a Professional Geologist for Environmental Services & Solutions, PLLC, do certify
that the information in this report is correct and accurate to the best of my knowledge. Environmental
Services & Solutions, PLLC is licensed to practice engineering in North Carolina. The certification
number of the company is P-0146.
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ACTIVE REMEDIATION MONITORING REPORT
FOR THE
SCOTCHMAN #35
7162 MARKET STREET
WILMINGTON, NORTH CAROLINA

Environmental Services and Solutions, PLLC (ESS) has prepared the following Active Remediation
Monitoring Report for the site referenced above on behalf of our client, Worsley Operating Corporation
(WOC). This report has been prepared pursuant to Title 15A of the North Carolina Administrative Code
(NCAQC), Chapter 2, Subchapter 2L and in accordance with the Guidelines for Assessment and Corrective
Action for UST Releases, provided by the North Carolina Department of Environment and Natural
Resources (NCDENR), Division of Waste Management (DWM), Underground Storage Tank (UST)
Section, dated July 15, 2008.

1.0 INTRODUCTION
Laboratory results of groundwater samples obtained during the previous sampling events on December 6,

2011, and June 26, 2012 indicated the absence of target petroleum compounds in excess of 2L Standards.
The remedial systems were temporarily shut-down on November 15, 2011 due to an air compressor
malfunction. The systems have not been restarted. ESS recommended no further action in the Active
Remediation Monitoring Report dated December 19, 2011. Upon review of the report, the NCDENR
requested two additional semi-annual groundwater sampling events in correspondence dated January 5,
2012.

In correspondence dated September 5, 2012 the NCDENR requested an additional groundwater sampling
event as well as collection of soil samples to document soil cleanup. ESS requested approval for the costs
in correspondence dated September 14, 2012. The costs were approved in correspondence dated October
10, 2012 (Task Authorization 32152-17). This report summarizes the results of the requested
groundwater sampling events and the advancement of soil borings and laboratory analysis of collected

soil samples. Copies of recent correspondence are provided in Appendix A.

11 SITE LOCATION

The Scotchman #35 (herein referred to as the Site) is located at 7162 Market Street in Wilmington, New
Hanover County, North Carolina. The topographic vicinity map of the surrounding area is provided as
Figure 1 and Figure 2 is a site map depicting pertinent structures.

1.2 SITE HISTORY

Presently, the site is an active retail motor fuel outlet and convenience store. There are presently three
active USTs located on the property. The property is owned by Entrepreneur Inc., of Wilmington, North
Carolina. Available data on the facility’s UST systems are tabulated below.



Active Remediation Monitoring Report Environmental Services & Solutions, PLLC

Scotchman #35. Wilmington, NC Tanuary 8, 2013
UST # PRODUCT CAPACITY INSTALLATION CLOSURE
(Gallons) DATE DATE
1 Gasoline 6,000 4/16/1961 N/A
2 Gasoline 6,000 4/16/1961 N/A
3 Gasoline 4,000 4/16/1961 N/A
4 Diesel 1,000 4/16/1961 4/25/2004

On and around May 24, 2004, impacted soil was documented through laboratory analysis during activities
related to the in-place closure of the diesel UST system. The consultant at the time, SE] Engineering &
Geological Services, P.C. (SEI), completed and submitted the UST form 24-Hour Release and UST Leak
Reporting Form to the NCDENR office. UST closure activities conducted in 2004 included the
advancement of eight soil borings and the concurrent collection of eight soil samples, SB-1 through $B-8.
Documentation of the in-place closure was provided in an Underground Storage Tank Closure Report,
dated June 15, 2004, which was submitted to the NCDENR Wilmington Regional Office (WiRQ) by SEL

In 2004 SEI provided oversight of the installation of four shallow groundwater monitoring wells (MW-1,
MW-3, MW-4, MW-5) and one telescoping monitoring well (MW-2). Additionally, after well
installation, groundwater samples were collected from each monitoring well. The groundwater samples
were submitted to a North Carolina certified laboratory for analyses. One soil sample (SS-1) was
collected for laboratory analysis. The results of these assessment activities were provided in a Limited
Site Assessment (L.SA) Report, dated December 29, 2004.

In a Notice of Regulatory Requirements (NORR), dated January 3, 2007, the NCDENR classified the site
as High Risk - H287A and req uested the completion of a comprehensive site assessment (CSA). The
high-risk classification was assigned due to the presence of a water supply wells located within 1,000 feet
of the confirmed release area.

As part of CSA activities in September 2007, Environmental Services and Solutions, PLLC (ESS)
supervised and/or advanced over fourteen soil borings (SB-1, SB-1B, SB-2, SB-3, SB-3B, SB-4 through
SB-14, and SB-14B) and subsequently collected samples from 14 locations. Laboratory analyses of soil
samples collected during assessment activities identified the presence of petroleum-related compounds in
soil at SB-1, SB-2 and SB-8. Laboratory analyses of soil samples collected from the borings SS-1, SB-
IB, SB-2, SB-4, SB-5, SB-06, SB-9, and SB-13 identified the presence of petroleum-related compounds in
excess of Soil-to-Water Maximum Soil Contamination Concentrations (STW-MSCC’s).  In addition,
ESS personnel directed the installation of six Type II monitoring wells (MW-6 through MW-11).
Laboratory analyses of groundwater sampled from monitoring wells MW-1, MW-3, MW-4, and MW-5
identified dissolved petroleum-related compounds above their respective standards, as specified within
Title 15A of the North Carolina Administrative Code, Chapter 2, Subchapter 2L., Section .0202 (2L
Standards). On May 16, 2008 ESS submitted the results of these activities within a CSA Report.

oS}
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In a NORR, dated September 2, 2008, NCDENR requested the submittal of a Corrective Action Plan
Report (CAP). On May 11, 2009 ESS submitted a CAP recommending the installation and operation of
soil vapor extraction and air sparging remedial systems to achieve site remediation. The CAP was
approved by the NCDENR in correspondence dated June 17, 2009.

ESS provided oversight of the remedial system well installations from August 24 to August 26, 2009. The
remedial systems were installed and start-up occurred on December 1, 2009. The AS and SVE systems
were shut-down on November 15, 2011 following the malfunction of the AS compressor. The system has
not been repaired and reactivated due to the absence of target compounds above 2L Standards. System
operation and ipaintenance and results of semi-annual sampling events were summarized in reports
previously provided to the NCDENR.

2.0 RECEPTOR PATHWAY INFORMATION
As defined by the North Carolina Department of Environment and Natural Resources (NCDENR), a
receptor is “any human, plant or animal that is or has the potential to be adversely affected by the release

or migration of contaminants.” With respect to the site, the following sections present information
regarding potential receptor pathways for the migration of petroleum compounds and pathway
relationships to the site. SEI conducted a receptor survey in 2004 during LSA activities. ESS conducted
an updated field survey and enhanced the detail of the survey during CSA activities.

2.1 WATER SUPPLY WELLS

In 2004, SEI conducted a survey to determine the location of water supplies located within a 1,500-foot
radius of the subject facility. ESS conducted a survey update in 2007. Information was gathered through
mail questionnaires, site reconnaissance and conversations with City of Wilmington and New Hanover
County personnel.

Information collected during the mail-survey process is detailed below.

® A total of 9 water supply wells were identified within a 1,500-foot radius of the subject site, eight of
which occur within a 1000-foot radius.

® All properties can be connected to the Cape Fear Public Utility water supply.

® Five of the nine wells are reportedly used for potable purposes. The well owners were individually
contacted to assess the feasibility of well abandonment and connection to the municipal water supply.

Some owners did not respond or rejected abandonment of their water supply wells.

® The subject facility is also connected to the municipal water system.
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2.2 PUBLIC WATER SUPPLIES

Per conversations with the New Hanover County Engineers Office, public water in the vicinity of the site
is furnished by New Hanover County and the City of Wilmington. The county water is furnished to
residential developments to the west of Market Street. According to a telephone conversation with Mr.
Jim Bonser of the City of Wilmington Public Utility Office and information obtained from that office, the
City of Wilmington provides water north on Market Street to the approximate limits of the 1500-foot
radius and the majority of properties east of Market Street. Mr. Bonser also indicated that connection to
the municipal system is not mandatory but is currently available to all.

2.3 WELLHEAD PROTECTION AREAS
At the time of this assessment, the subject facility is not located within an approved wellhead protection
area as defined by 42 USC 300h-7(e).

24 SURFACE WATER BODIES

At least four storm water retention pends are located to the northwest and occur within a 1500-foot radius
of the site. In addition, an unnamed tributary of the Howe Creek lies approximately 1,000 feet south of
the site. Howe Creek is tidally influenced and drains into the Inter-coastal Waterway.

2.5 SUBSURFACE STRUCTURES
Information gathered by ESS personnel identified the presence several underground utilities in the
vicinity of the site. These include water supply lines, sanitary sewer lines, and storm water lines.

The City of Wilmington has an 8-inch PVC water supply line, which services the vicinity of the site and
is present on the east side of the Market Street right-of-way extending north through the 1500-foot radius.
A branch of that line extends from Market Street to the southern side of the right-of-way of Middle Sound
Loop Road. The depth of this line is reportedly at least 2 feet bgs.

Two eight-inch diameter sanitary sewer lines are present in the vicinity of the site with one with one line
on each side of Market Street. Both lines are reportedly present in the North Carolina Pepartment of
Transportation right-of-way for Market Street but both reportedly terminate south of the site. The
sanitary sewer lines are reportedly constructed to a depth ranging from approximately seven to 10 feet
bgs.

A reinforced concrete storm water pipe is located approximately 500 hundred feet south of the site and
provides storm water control southward. The pipe ranges in diameter from 15 to 24-inches and is
constructed with an invert depth of approximately 6 feet below ground surface.
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2.6 LAND USE

The Market Street business corridor is primarily zoned by New Hanover County as category B-2. The B-
2 Highway Business District is a heavy commercial zoning. Its purpose is to provide for the proper
grouping and development of business uses which best accommodate the needs of the motoring public
with a regional orientation. Residential developments to the west of Market Street business corridor are
zoned residential R-10 and R-15 and to the east are zoned residential R-15 and R-20.

2.7 DEEP AQUIFERS IN THE ATLANTIC COASTAL PLAIN PROVINCE

The subject facility is located within the Atlantic Coastal Plain province. Qverall, the Atlantic Coastal
Plain slopes eastward at an average rate of less than three feet per mile. The coastal plain is basically flat
in interstream areas, but is broken by low escarpments adjacent to stream valleys. New Hanover County
is a relatively flat sandy plain with a relief ranging from mean sea level (MSL}) to approximately 50 feet
above MSL. The subject facility lies approximately 25 feet above mean sea level.

The Atlantic Coastal Plain province consists of two natural subdivisions, the Outer Coastal Plain
(Tidewater Region) and the Inner Coastal Plain. The Tidewater Region is defined by land surface being
less than 40 to 50 feet above mean sea level and its proximity to the coastline. The surficial aquifer
within the Tidewater Region is composed of fine sand, silt, clay, shell, peat beds, and scattered deposits of
coarser-grained material. West of the Tidewater Region, within the Inner Coastal Plain, the
unconsolidated sediments of the surficial aquifer become coarser-grained and more poorly sorted. The
subject facility lies within the Inner Coastal Plain.

Names of the North Carclina aquifers, located within the coastal plain, are generally taken from the
predominant geologic formation with which an aquifer is associated. The lithology of cach formation is
significant with respect to the manner in which it will influence aquifer properties such as groundwater

chemistry, hydraulic conductivity, groundwater velocity, and vertical movement.

The formations capable of yielding good water quality (potable water) are those not older than late
Cretaceous. The deep, older formations generally contain water too salty for potable use. The potable
water aquifers, lying within the late Cretaceous and younger sediments, are generally comprised of
imperfectly connected sand beds, limestone, to unconsolidated sediments of the surficial sands.
Confining units also may be present, which separate the major aquifers. These confining units consist of
clay beds or groups of clay beds and silt with varying amounts of sand. The lithology of a confining unit
tends to retard the vertical exchange (movement) of groundwater between upper and lower aquifer
systems.

As part of the Atlantic Coastal Plain province, New Hanover County has four predominant aquifer
systems in the vicinity of the site. In descending order these include:

» Surficial aquifer comprised of Pleistocene and Pliocene age sediments;

A
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e Castle Hayne aquifer with sediments generally of Eocene age;
* Pedee aquifer which is comprised of Late Cretaceous age sediments; and,

s Black Creek aquifer.

Specific aquifer information was obtained from the publication, Hydrogeologic Framework of the North
Carolina Atlantic Coastal Plain (U.S. Geological Survey Professional Paper 1404-1. M.D. Winner, Jr.
and R.W. Coble, 1996). The geological profiles were obtained from Borings #91 and #111 along cross-
section L-L’ of the publication. In addition, information provided by the North Carolina Division of
Water Resources - Hydrogeologic Framework was also incorporated.

The surficial aquifer and Castle Hayne aquifer are separated by the Castle Hayne confining unit and the
Castle Hayne aquifer and Pedee aquifer are separated by the Pedee confining unit.

Generally, the surficial aquifer is of major importance due to its extended coverage throughout the
Coastal Plain. Precipitation infiltrating this aquifer is responsible for the bulk of water recharging the
Coastal Plain aquifer system. The surficial aquifer transmits water laterally to streams and serves as a
source bed holding the water that moves down gradient to the deeper aquifers. The surficial aquifer
occurs within approximately 5 to 20 feet below ground surface (bgs) in most areas of the county and
yields sufficient water for domestic use.

Surficial aquifer sediments in the Tidewater Region were deposited under shallow marine or estuarine
conditions. These consist of fine sand, siit, clay, shell, and peat beds, plus scattered deposits of coarser-
grained material in the form of relic beach ridges and floodplain alluvium. The estimated thickness of the
surfictal aquifer at the site is approximately 33 feet. The aquifer is composed of 79 percent permeable
material and has an estimated hydraulic conductivity of 35 feet per day.

The underlying Castle Hayne confining unit is composed of beds of clay, sandy clay, and clay with sandy
streaks. Throughout much of the area, the Castle Hayne confining unit is thin, with a thickness of about
13 feet, and contains enough sand to allow significant vertical movement between the surficial aquifer
and the underlying Castle Hayne aquifer. The Castle Hayne confining unit contact was not defined in the

borings.

The Castle Hayne aquifer is predominantly composed of limestone (including shell, dolomitic, and sandy
limestone ranging from loosely consolidated to hard/crystallized) and sand with minor amounts of clay
and was deposited under marine conditions. Sand bed intervals have varying carbonate content and range
from fine to coarse grains, but are typically composed of fine to medium sand. Clay occurs as marl beds
less than 10 feet thick or as a matrix in both sand and limestone beds. Typically, the upper portion of the
Castle Hayne aquifer consists of limestone, while the lower portion is mainly sand.
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The Castle Hayne aquifer is the most productive in North Carolina. Along its western margin, it occurs
near land surface in New Hanover County and is exposed in many streams in the area. The aquifer is
approximately 69 feet thick and contains approximately 64 percent permeable material. The estimated
hydraulic conductivity is 65 feet per day.

The Peedee confining unit is overlain by the Castle Hayne aquifer in the area. The Peedee confining unit
is an estimated 44 feet in thickness and contains sediments with less than 15 percent permeability. The
Peedee confining unit is composed of clay, silty clay and sandy clay and represents the Cenozoic-
Mesozoic geological boundary.

The Peedee aquifer primarily occurs within the Peedee Formation. The Peedee Formation consists of fine
to medium-grained sand interbedded with gray to black marine clay and silt. Glauconitic sand beds and
thin beds of consolidated calcareous sandstone and impure limestone are interlayered in the sands in
places. The Peedee aquifer is approximately 300 feet thick in the vicinity of the site and has an estimated
hydraulic conductivity of 34 feet per day.

The Black Creek confining unit ts overlain by the Peedee aquifer. The Black Creek confining unit is
approximately 42 feet thick in the Wilmington area and contains sediments having less than 12 percent
permeability. The Black Creek aquifer, overlain by the Black Creek confining unit, has a thickness of
approximately 334 feet, and the estimated hydraulic conductivity is 25 feet per day.

In general, potable water is not captured from the aquifers located at depths beyond the Black Creek
aquifer. These include the Upper Cape Fear and Lower Cape Fear Aquifers.

Based upon the soil boring data reported SEI and observations by ESS during the monitoring well and
soil boring advancements, the surficial geology generally of a fine to medium-grained silty sand ranging
in color from light gray to dark brown. Based upon the site specific data collected by SEI during the
monitoring well installations, including well MW-2, the Type III well did not penetrate the surficial

aquifer.

3.0 SOIL SAMPLING ACTIVITIES
On December 19, 2012, ESS personnel supervised the advancement of seven soil borings {i.e. CB-1

through CB-7), to a depth of ten feet. Drilling was performed by personnel with Geologic Exploration,
Inc. The soil borings were located adjacent to soil samples collected during the CSA field activities and
which reported laboratory results above STW-MSCC’s.  Four samples were collected from each soil
boring at depths of one-foot, three-feet, six to eight feet, and eight to ten feet bgs. The twenty eight
samples were field-screened using an RKI Instruments Eagle vapor analyzer. Based upon field
observations and field screening results, four samples (i.e. $5-1, $5-2, §§8-3, and $5-4) were selected
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from discrete soil borings for laboratory analyses. Soil sample SS-1 corresponds to soil boring CB-1,
sample S§-2 to boring CB-3, sample SS-3 to boring CB-5, and sample $S-4 to boring CB-6. All samples
were collected within the interval of 6 to 8 feet bgs.

All soil samples were placed in laboratory-supplied jars, sealed, labeled, and set on ice for delivery to
Environmental Science Corp. of Mt. Juliet, Tennessee, NC Laboratory Certificate Number ENV375. The
soil samples were inventoried on the chain-of-custody documents and delivered to the project laboratory
for analyses by EPA Methods 8260B, 8270, and MADEP Methods for VPH and EPH. The boring logs
are provided in Appendix B. The soil sample locations are depicted in Figure 3.

The laboratory reports indicated the presence of specific compounds as well as MADEP Methods for
VPH and EPH above the STW-MSCC’s in sample SS-I. MADEP Methods for VPH exceeded STW-
MSCC’s and EPH exceeded Residential MSCC’s in sample SS-2.  The results are summarized in Table
1 and the laboratory reports are included in Appendix C.

4.0 GROUNDWATER SAMPLING ACTIVITIES

4.1 SAMPLING ACTIVITIES
On December 19 and 20, 2012 depth to groundwater measurements and groundwater samples were

obtained from monitoring wells MW-1 through MW-11. Depth to groundwater measurements were
obtained utilizing an oil/water interface probe, which was properly decontaminated prior to use at each
location.

On December 19, 2012, the water levels were recorded for the monitoring wells, the respective well
volume was calculated, and a minimum of three well volumes was purged from the well column to ensure
replacement of stagnant water with representative formation water.

On December 20, 2012, the samples from the monitoring wells were collected using disposable, polyvinyl
chloride (PVC) bailers and nylon cord while donning dedicated disposable latex gloves. The samples
were slowly poured from the bailers into laboratory-supplied containers, and the containers were sealed,
labeled, and immediately placed on ice for delivery to a North Carolina certified laboratory. All samples
were inventoried on the chain-of-custody document and submitted for analyses. The samples were
analyzed by EPA Metheds 602 for benzene, toluene, ethyl benzene and xylenes (collectively referred to
as BTEX), methyl tertiary butyl ether (MTBE), isopropyl ether (IPE) and naphthalene, Method 625 for
semi-volatile compounds, Method 504.1 for ethylene dibromide and 6010B for total lead as well as
MADEP Methods for VPH and EPH. The analytical results are discussed in Section 4.3,

4.2 GROUNDWATER OCCURRENCE AND FLOW DIRECTION
Daring the groundwater sampling event on December 19 and 20, 2012, measurements indicated depth to

water at fevels in the shallow water table ranging from 10.19 feet below the top of casing in well MW-6
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to 14.07 feet below the top of casing in well MW-1. Depth to groundwater was observed at a depth of
14.00 feet below the top of casing in the deeper screened well, MW-2, during the recent groundwater
sampling event. The groundwater elevations of the deeper well MW-2 and the shallow well MW-1 were
identical during this sampling event.

Utilizing the above data, groundwater elevation contours were constructed for the shallow groundwater
table which indicated a potential groundwater flow to southwest with a high at well MW-6.

Table 2 provides a summary of monitoring well construction information of each well. Table 3 provides
a summary of groundwater clevation data and Figure 4 depicts groundwater elevation contours for
December 19, 2012,

4.3 GROUNDWATER ANALYTICAL RESULTS
Laboratory results of groundwater samples obtained on December 20, 2012 indicated the presence of

target petroleum compounds in wells MW-5 and MW-7 in excess of North Carolina Standards, as
specified within Title 15A of the North Carolina Administrative Code, Subchapter 2L, Section .0202
(herein referred to as 2L Standards). Benzene as well as MADEP Method VPH C;-Cy Aliphatics
exceeded 2L Standards in samples from well MW-5. Naphthalene was present slightly above 2L
Standards in samples from well MW-7. The laboratory results also indicated the presence of Bis (2-
ethylhexyl) phthalate slightly above 2L Standards in samples from well MW-2.

Petroleum compounds and/or MADEP Methods for VPH and EPH were detected generally as laboratory
estimated values in samples collected from the remainder of the wells (i.c. MW-1, MW-3 through MW-6
and MW-8 through MW-11).

Table 4 provides a summary of laboratory results for water samples and Table 5 summarizes laboratory
results for groundwater by risk-based methods. The estimated extents of benzene and naphthalene are
provided in Figures 5 and 6. The laboratory report and chain-of-custody form are provided in Appendix
C.

5.0 REMEDIATION SYSTEM INFORMATION
5.1 SYSTEM DESCRIPTION
Remedial systems at the site include one soil vapor extraction (SVE) units and one air sparging (AS) unit.

All systems are mounted within an enclosed trailer which has been placed near the southwest corner of
the on-site building. The trailer is compartmentalized into two separate areas. One area encloses the AS

equipment and controllers and the other compartment encloses the explosion proof SVE system.

The soil vapor extraction (SVE) system utilizes a separate, seven and one-half three horsepower Ametek
regenerative blower, model numbers EN808. The SVE system is equipped with a moisture condensate
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tank, air filters, vacuum gauges, pressure relief valves, temperature gauges and other appurtenances. The
SVE system was designed to operate 24 hours per day.

The SVE system is designed to recover vapor from one main line. The line is designed to provide a
vacuum to six vertical SVE wells (SVE-1 through SVE-6) and is equipped with pressure gauges, flow
meters and flow regulating valves.

The air sparging (AS) system utilizes a Gardner Denver, Elmo Rietschle, rotary vane compressor, model
V-DLT40. From the compressor, air moves through a flow meter as well as pressure and temperature
gauges, and then into the main header. The main header provides air to four separate one-inch diameter
supply lines which provide air to each of the four separate air sparge wells (As-1 through AS-4). Each
supply line is equipped with pressure gauges, flow meters, and flow regulating valves.

52 SYSTEM OPERATION AND MAINTENANCE
The AS and SVE systems were shut-down on November 15, 2011 following the malfunction of the AS

compressor. A map of the system layout is provided in Appendix D.

6.0 CONCLUSIONS AND RECOMMENDATIONS
The following conclusions and recommendations have been made based on readily available information

and collected field data, as reported herein.
6.1 CONCLUSIONS

¢ Laboratory results of soil samples obtained on December 19, 2012 indicated the presence of
specific compounds as well as MADEP Methods for VPH and EPH above the STW-MSCC’s in
sample SS5-1. MADEP Methods for VPH exceeded STW-MSCC's and EPH exceeded
Residential MSCC’s in sample $S-2.

s Laboratory results of groundwater samples obtained on December 20, 2012 indicated the
presence of target petroleum compounds above 2L standards in wells MW-5 and MW-7.
Benzene as well as MADEP Method VPH Cs-Cg Aliphatics exceeded 2L Standards in samples
from well MW-5. Target compounds were not noted in well MW-5 during system operation but
were present prior to system activation. Naphthalene was present slightly above 2L Standards in
samples from well MW-7. Petroleum compounds have not been historically noted in well MW-7.
The laboratory results also indicated the presence of Bis (2-ethylhexyl) phthalate slightly above
2L Standards in samples from well MW-2.  Petroleum compounds and/or MADEP Methods for
VPH and EPH were detected generally as laboratory estimated values in samples collected from
the remainder of the wells (i.e. MW-1, MW-3 through MW-6 and MW-8 through MW-11).

e The remedial systems are currently not activated.

1)
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6.2 RECOMMENDATIONS
¢ The presence of petroleum impacted soil at concentrations above Standards was verified by soil

samples S5-1 and 8S-2. The impacted soil has likely contributed the occurrence of petroleum in
groundwater noted in well MW-5. Naphthalene has been generally ubiquitous prior to system
startup which may explain it’s occurrence in well MW-7.

¢ Continue remedial actions to lower petroleum impacted soil and groundwater concentrations to
appropriate cleanup standards. Repair or replace the air sparging compressor and restart the
remediation systems.

7.0 LIMITATIONS
This report has been prepared for the exclusive use of Worsley Operating Corporation. The opinions

included herein are based on information obtained during the study, on our experience in accordance with
currently accepted hydrogeologic and engineering practices, and relevant regulatory guidelines at this
time and location. Other than this, no warranty is implied or intended.
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TABLE 1
SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES BY RISK-BASED METHODS
SCOTCHMAN #35
7158 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Page 1 of 2

Sample ID — SS-1 SB-1B SB-2 SB-3B SB-4 SB-5 SB-6 SB-7 SB-8 SB-9 SB-10 SB-11 SB-12 SB-13 SB-14B
Sample Depth (ft.) — 57 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 6-7 G6-7
Sample Date — 9/20/2004 9/20/2007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 9/20/2007 2/29/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008 SOIL-TO- RESIDENTIAL INDUSTRIAL/
j EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods | EPA Methods WATER ¥ MSCCs COMMERCIAL
Anialyses < 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 &| 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & MSCCs MSCCs
MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH & | MADEP VPH | MADEP VPH | MADEP VPH |MADEP VPH &| MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH | MADEP VPH
& EPH & EPH & EPH EPH & EPH & EPH & EPH EPH & EPH & EPH & EPH & EPH & EPH & EPH & EPH
Detected Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration
Compounds | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
EPA METHOD 8260
Acetone <0.028 <26 <20 <0.051 <15 0.077 <66 <0.052 <0.053 <0.058 <0.060 <0.060 <0.060 <150 <0.0544 24 14,000 360,000
Benzene <0.0011 <0.52 <0.53 <0.0010 <(0.30) <(.0012 <l.3 <0.0010, <0.0011 <0.0012 <0.012 <0.012] <0.012 <2.9 <0.0011 0.0056 18 164
n-Butylbenzene <(0.0011 7.9 5.7 <0.0010 <0.30) <0.0012 <1.3 <(.0010) <0.0011 <0.0012 <0.0012 <0.0012 <0.0012 <2.9 <(0.0011 4.3] 626§ l()jﬂl
sec-Butyl benzene <0.0011 2.8 2.6 <0.0010 1.0 0.0024 <13 <0.0010, <0.0011 0.011 <0.0012 <0.0012 <0.0012 3.3 <0.0011 33 626 l6,350]|
1,2-Dichloropropane <0.0011 1.3 <0.53 <0.0010 <0.30, <0.0012 <1.3 <0.0010 <0.0011 <0.0012 <0.0012 <0.0012 <0.0012 <2.9 <0.0011 0.003 10 92|
Ethylbenzene <0.0011 5.8 34 <0.0010 7.0 0.010 8.6 <0.0010 <0.0011 0.026 <0.0012 <0.0012 <0.0012 33 <0.0011 4.9 1,560 40,000}
Isopropyl benzene <0.0011 2.7 1.6 <0.0010 1.6 0.0026 2.0 <0.0010, <0.0011 0.0084 <0.0012 <0.0012 <0.0012 7.3 <0.0011 1.7 1,564 40,880]|
4-Tsopropyl toluene <0.0011 <0.52 <(.53 <0.0010 2.8 0.0058 34 <0.0010 <0.0011 0.031 <(0.0012 <0.0012 <0.0012 7.2 <0.0011 0.12 100 4,000]|
Naphthalene <0.0057 19 19 <0.0051 7.4 0.019 16.0 <0.0052 <0.0053 0.62 <0.0060 <0.0060 <0.0060 41 <0.0054 0.16 313 8.176||
n-Propylbenzene <0.0011 12 6.1 <0.0010 6.4 0.0098 8.2 <0.0010 <0.0011 0.041 <0.0012 <0.0012 <0.0012 24 <0.0011 1.7 626 16,356"
Toluene <0.0057 <2.6 <2.6 <0.0051 <l.5 0.0064 <6.6 <0.0052 <0.0053 0.022 <0.0060 <0.0060 <0.0060 25 <0.0054 4.3 1,200 32,000]
Trichloroethene <0.0011 0.91 0.89 <0.0010 0.49 <0.0012 2.2 <0.0010, <0.0011 <0.0012 <0.0012 <0.0012 <0.0012 <2.9 <0.0011 0.002 10 100]|
1,2,4-Trimethylbenzene <0.0011 <0.52 <0.53 <0.0010 56 0.081 75 <0.0010 0.0020 1.0 <0.0012 <0.0012 <0.0012 230 <0.0011 8.5 782 20.440"
1,2,3-Trimethylbenzene NA 0.59 0.56 <0.0010 11 0.025 18 <0.0010, <0.0011 0.34 <0.0012 <0.0012 <0.0012 52 <0.0011 NE NE NE I
1,3,5-Trimethylbenzene <0.0011 <0.52 <0.53 <0.0010 14 0.025 20 <0.0010, <0.0011 0.18 <0.0012 <0.0012 <0.0012 64 <0.0011 8.3 782 20,440/
Total Xylenes <0.0034 <l.6 <1.6 < 0.0031 30 0.067 57 <0.0031 <0.0032 0.32 <0.0036 <0.0036 <(.0036 210 <0.0032 4.6 3,129 81,760]|
EPA METHOD 8270
Acenaphthene <0.38 0.27 <0.039 <0.034 <0.039 <0.040, <0.037 <0.034 <0.035 <0.038 <0.39 <0.40) <0.40 <1.8 <0.36 8.2 940 24,000]|
Benzo (a) anthracene 1.1 <(0.038 <0.039 <0.034 <0.039 <0.040) <(.037 <0.034 <0.035 <(0.038 <0.39 <0.40 <0.40 <7.8 <0.36 0.35 0.88} 8]|
Benzo (b) fluoranthene 1.2] <0.038 <0.039, <0.034 <0.039 <0.040 <0.037 <0.034] <0.035 <0.038 <0.39] <0.40 <0.40) <7.8 <0.364 1.2 0.88} 8l
Benzo (g,h,i) perylene 0.50 <0.038 <0.039 58 <0.039 <0.040, <0.037 <0.034 <0.035 <0.038 <0.39 <0.40) <0.40 <7.8 <0.36 6,400) 469 12,264]|
Benzo (k) fluoranthene 0.51 <(.038 <0.039 <0.034 <0.039 <0.040 <0.037 <0.034 <0.035 <0.038 <0.39] <0.40 <0.40 <7.8 <0.36 12) 9 78|
Benzo (a) pyrene 1.2 <0.038 <(.039 <0.034 <0.039 <0.040) <0.037 <0.034 <0.035 <0.038 <0.39] <0.40 <0.40 <7.8 <0.36 0.096 0.088] 0.78]|
Chrysene 1.2 <0.038 <0.039 <0.034 <0.039 <0.040 <0.037, <0.034 <0.035 <0.038 <0.39 <0.40) <0.40 <7.8 <0.36 39 88 780f|
Fluoranthene 2.2 <0.038 <0.039 <0.034 <0.039 <0.040, <0.037 <0.034 <0.035 <0.038 <0.39 <0.40 <0.40 <7.8 <0.36 276 620 16,400
Fluorene <0.38 0.46 <0.039 <0.034 <0.039| <0.040 0.046 <0.034 <(0.035 <(.038| <(.39 <0.40 <0.40) <7.8 <0.36§ 47 620 16,400]
Ideno (1,2,3-cd) pyrene 0.48 <0.038| <0.039 <0.034 <0.039 <0.040| <0.037 <(0.034] <0.035 <0.038 <0.39 <(0.40 <0.40, <7.8 <0.36 3.4 0.88 8
Naphthalene <0.38 <0.038 <(.039, <0.034 <0.039, <0.040 <(.037 <(.034 <0.035 <(0.038| <(.39 <0.40 <0.40 15 <0.36 0.16 313 8,176
Phenanthrene 0.97 0.76 <0.039 <0.034 <0.039 <0.040 0.051 <0.034 <0.035 <0.038 <0.39 <0.40 <0.40) <7.8 <0.36 56 469 12,264
Pyrene 1.8 0.089 <0.039 <0.034 <0.039 <0.040, <0.037 <0.034 <0.035 <0.038 <0.39 <0.40 <0.40 <7.8 <0.36 270 469 12,264
MADEP METHODS FOR VPH & EPH
Cy-C o Aromatics <5.7 370 330 \ <15 350 <15 390 <l2 <13 <15 <15 <17 <5 870 '\ <54 14 @\ 12.264
C,-C;2 Aromatics <6.2 1,600 1,200 / <6.7 8.8 51 23 27 12 16 <7.8 <1.9 <7.8 300 / <7.0 ) !
C4-Cy Aliphatics <5.7 260 74 <15 190 <15 300 <12 <13 <l5 <15 <7 <l5 510 <54 68 939 24,528
Cy-C > Aliphatics <5.7 950 740 ‘\ <I5 760 20 880 <12 <13 <15 <15 <17 <l5 2,000 \ <54 540 = 40.000
Cy-C g Aliphatics <6.2 2,900 2,500 / <6.7 <71.6 24 47 <6.7 <6.9 <1.5 <7.8 <79 <1.8 140 ) <1.0 ’ @ ! .
Ci4-Cy, Aliphatics <6.2 790 740 <6.7 <7.6 30 11 8.6 <6.9 <15 <7.8 <1.9 <1.8 70 <7.0 it 31,000 810,000
356 ~ 18
38 - A,
JE-175
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TABLE 1 (CONTINUED)
SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES BY RISK-BASED METHODS
SCOTCHMAN #3535
7158 MARKET STREET {(US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Sample ID — §§-1 §§-2 $5-3 55-4
Sample Depth (ft.) — 6-8 6-8 6-8 6-8
S le Date — 12/19/2012 12/19/2012 12/19/2012 12/19/2012 SOIL-TO- RESIDENTIA INDUSTRIAL/
EPA Methods | EPA Methods | EPA Methods {| EPA Methods WATER L MSCCs COMMERCIA
Analyses — 8260 & 8270 & | 8260 & 8270 & | 8260 & 8270 & 8260 & 8270 & MSCCs L MSCCs
MADEP VPH | MADEF VPH | MADEP VPH | MADEP VPH &
& EPH & EPH & EPH EFH
Detected Concentration | Concentration | Concentration | Concentration | Concentration | Concentration | Concentration
Compounds | (mp/kg) (mz/kg) {mp/ke) {mp/kg) {mp/kg) (mp/kg) (mg/kg)
EPA METHOD 8260
n-Butylbenzene <(.22 <0.04% <0.0012 0.013 4.3 620 16.350)
see-Butyl benzene 0.15] <(.049 <0.0012 0.011 33 626 16.350
tert-Butyl benzene 0.0581 0.011) <0.0012 0.00069) 3.4 6264 16,350
Ethylbenzene <0.22 <0049 <().0012 0.088] 4.9 1.560 40.000
[sopropyl benzene <0.22 <0.049 <0.0012 0.021 1.7 1.564 40.880)
4-]sapropy] toluene 32 <0.049 <0.0012 0.041 0.12 100 4004
Naphthalene 2.9 <0.24 <0.0058 0.16 0.16 313 8.170
n-Propylbenzene <0.22 <0.049 <0.0012 0.0506 1.7 626 16.350)
Toluene <l.1 «<0.24 <0.0058 0.049 4.3 1.200 32,000
1.2.4-Trimethylbenzene 1.8 0.011) <0.0012] 0.00054]] 8.5 782 20,440
1,2.3-Trimethvibenzene L6 0.0291 <0.0012] <{.0011 NE NE NE
1,3.5-Trimethylbenzene 15 0.016J 0.00037J <0.0011 8.3 782 20.440)
Total Xvlenes 0.44) <0.15 <Q.0035 0.83 4,6 3,129 81,760
ErAa METHOD 8270
Aathracene <0.75 0.66J <00.038] <0.036 940 4,600 122,000,
Fluorgne 0.32) 0.38]1 <0.038 <0.036 47 G20 16.404)
Isophorone 0.68] 0.70J <0.39] <0.36 NE NE NE
Naphthalene 4.8 <1.9 0.065] <C.036 .16 313 8,176
Phenanthrene 0.281] 0.701 <0038 <0.036] 56 469) 12,264
MADEP METHODS FOR VPH & EPH
Co-Cia Aromalif:s 160 40 5.1 <4.9 14 460 12,264
C,,-Cy; Aromatics 230B 1200B 7.04B 4.21B
C.-Cy Aliphatics 6.5] 2.0] 2.0 0.86J1 68 939 24,528
Co-Cn Alfpha:ics 350 77 12 {.76) 540 1,500 40.000)
Cy-C | Aliphatics 500 3,200 8.4 54]
Cya-Cye Aliphuties 44 940 2.7 10 # 31,000 310,000

Notes:
Samples correspond 1o borings: 88-1 to CB-1, §5-2 o CB-3. §5-3 (10 CB-5, and $5-4 to CB-6
- < denotes analytical result below laboratory method detection limit. Number to right of symbel is method detection Timil.
- Analyticai results are presented in milligrams per kilogram (mg/fkg).
- Analytical results exceeding Soil-to-Water Maximum Soil Contaminant Concentrations {MSCCs) are in Bold 1ype.
- Analytical resuits exceeding Residentzial MSCCs are shaded.
- No other compounds were detected at levels above lnboratory quantitation linits
- # Considered immobile

- NE denotes narrative standard not available
- ) sullix denotes estimated value

-B sullix denotes compound found in both method blank and sample

Page 2 of 2
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TABLE 2
SUMMARY OF MONITORING AND REMEDIATION WELL CONSTRUCTION DATA
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

94.45
MW-1 9/20/2004 2 20 5-20 04 95
MW-2 9/20/2004 2 30 25 - 30 94.88
MW-3 9/20/2004 2 20 5-20 94,77
MW-4 9/20/2004 2 20 5-20 94.79
MW-5 9/20/2004 2 20 5-20 94.66
MW-6 972072007 2 15 4.25-14.25 94.68
MW-7 9/20/2007 2 15 5-15 94.32
MW-8 9/21/2007 2 18 3-18 95.06
MW-9 9/21/2007 2 20 5-20 94.34
MW-10 | 9/21/2007 2 18 3-18 94.52
MW-11 | 9/21/2007 2 18 3-18 94.74
0OB-1 11/25/2008 2 20 2-20 NA
SVE-1 11/25/2008 2 3 2-8 NA
SVE-2 8/24/2009 2 9 4-9 NA
SVE-3 8/24/2009 2 9 4-9 NA
SVE-4 8/24/2009 2 9 4-9 NA
SVE-5 8/24/2009 2 9 4-9 NA
SVE-6 8/24/2009 2 9 4-9 NA
AS-1 8/25/2009 2 30 27 - 30 NA
AS-2 8/25/2009 2 30 27-30 NA
AS-3 8/25/2009 2 30 27-30 NA
AS-4 8/25/2009 2 29 26 - 29 NA

NOTES:

1. Well depths represent number of feet from the top-of-casing to bottom of well.
2. Top-of-casing elevations are based on an arbitrary benchmark elevation,

3. Wells instatled prior to 2007 completed by others
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 3
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
SCOTCHMAN #35

7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CARCLINA

04.45

10/4/2004 10.32
0/24/2007 15.63 - 79.32
12/5/2008 12.50 - 82.45
5/13/2010 13.65 - 81.30
MW-1 20 5-20 9495 | 1V/10/2010[ 1149 - 83.46
5/11/2011 14.27 - 80.68
12/6/2011 14.63 —- 80.32
6/26/2012 15.01 - 79.94
121191201
10/4/2004 10.47 - 84.41
9/24/2007 15.57 - 79.31
12/5/2008 1271 - 82.17
5/13/2010 13.33 - 81.55
MW-2 30 25-30 94.88 | 11/102010 | 12.51 - 82.37
5/11/2011 - 80.65
12/6/2011 - 80.34
6/26/2012 .
2119120125 *80:8
10/4/2004 9,65 - 85.12
9/24/2007 15.23 79.54
12/5/2008 10.56 84.21
5/13/2010 1091 83.86
MW-3 20 5-20 94.77 | 11/10/2010 | 9.80 84.97
5/11/2011 13.15 - 81.62
12/6/2011 14.28 - 80.49
6/26/2012 14.69 80.08
12/1912012:)- 21372 1.05:
10/4/2004 9.39 - 85.40
9/24/2007 11.68 - 83.11
12/5/2008 9.84 - 84.95
5/13/2010 10.57 - 84.22
MW-4 20 5-20 94.79 | 11/10/2010| 9.35 85.44
5/11/2011 13.01 81.78
12/6/2011 13.51 81.28
6/26/2012 13.08 - 81.71
SN0 F g e T RS
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 3
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
SCOTCHMAN #35

7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CARCLINA

10/4/2004 7.28 - 87.38
9/24/2007 | 15.25 . 79.41
12/5/2008 | 12.12 . 82.54
5/13/2010 | 13.19 - 81.47
MW-5 20 5-20 94.66 | 11710/2010] 10.18 - 84.48
5/11/2011 | 14.03 — 30.63
12/6/2011 | 1434 - 80.32
6/26/2012
H9H190201
9/24/2007 8.21 R 86.47
12/5/2008 7.73 _ 86.95
5/13/2010 | 7.97 _ 86.71
117102010 ] 7.44 - 87.24
MW-6 15 [425-1425| 94.68 | X = 2510
12/6/2011 | 11.20 83.48
6/26/2012 | 1232 32.36
2121192012
0/24/2007 .
12/5/2008 8.67 - 85.65
5/13/2010 9.12 - 85.20
11/10/2010 |  8.03 - 86.29
MW-7 13 3-13 P32 ol | 1057 : 83.75
12/6/2011 | 11.62 - 82.70
6/26/2012 | 12.24 82.08
F197191201:
9/24/2007 79.68
12/5/2008 | 10.55 - 84.51
5/13/2010 | 11.90 _ 83.16
11/10/2010 [ 12.06 - 83.00
MW-8 18 3-18 9306 o0 13.94 - 81.12
12/6/2011 | 14.19 - 80.87
- 82.28
18242,
- 79.55
12/5/2008 | 11.89 82.45
5/13/2010 | 1277 81.57
11/10/2010 | 11.43 82.01
MW-9 20 5-20 2434 o 13.38 80.96
12/6/2011 | 1372 80.62
6/26/2012 | 14.08 - 80.26
12/19/2012:4 13070 =20 81T
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 3
SUMMARY OF WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

0/24/2007
12/5/2008 10.32 -
S/13/2010 | 9.98 -
11/10/2010 | 9.09 -
MW-10 18 3-18 9452 oo
12/6/2011
6/26/2012
12119001
0/24/2007 | 15.45
12/5/2008 | 12,07 -
5/13/2010 | 1161 -
11/10/2010 | 9.88 "
MW-11 18 3-18 9474 e =
12/6/2011 | 14.50 _
6/26/2012
11241912012
NOTES: B

1. Well depths represent number of feet from the top-of-casing to bottom of well.

2. Top-of-casing elevations are based on an arbitrary benchmark elevation of 100 feet above mean sea level.
3. The depth to water and depth to free product were measured from the top-of-casing.

4. Adjusted grpoundwater elevations are based on top-of-casing elevations minus the depth to water, whereas
5. (--) denotes free product was not detected in monitoring well at this time.

0. Measurements collected prior to 9/24/07 obtained by others
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 4

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

~ Well | Date |:Benzene | Toluene:| “Ethyl- | Total MTBE | IPE | Naphthalene

No, 1 - - : . benzene | Xylenes | o '
_ _ - Ao gy | ug) | (ug/l) | (ve/L) (ug/L) | (ug/L) (ug/L)

2L Standards 1 600 600 500 24 70 6

10/4/2004 30 <100 760 830 <20 <20 270

9/24/2007 2.1 <5.0 18 <3.0 <10 <1.0 <5.0

12/5/2008 42 12 04 110 58] <10 70

5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <1.0 <2.0

MW-1 | 11/10/2010 83 81 5.3 110 3.0 <1.0 <5.0

5/11/2011 <1.0 <5.0 <1.0 <3.0 <10 <1.0 <5.0

12/6/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

6/26/2012 <1.0 <5.0) <1.0 <3.0 <10 <10 <5.0

127202012 | -+ - <10 <500 <10 <3.0 <1.0[ <L.of - 0.86]

10/4/2004 <10 <5.0 <1.0 <3.0 <10] <1.0 <10

9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0f <l.0 <5.0

' 12/5/2008 <1.0 <5.0 <1.0 <3.0 <10l <l1.0 8.3

5/13/2010 <1.0 <1.0 <1.0 <3.0 <10] <1.0 <2.0

MW-2 | 11/10/2010 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

5/11/2011 <1.0 <5.0 <1.0 <3.0 <1.0/ <L0 <5.0

12/6/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <l.0 <5.0

6/26/2012 <1.0 <50 <1.0 <3.0 <1.0] <1.0 <5.0

1202002012 |- - <ol <50l <10} <30T <10l <E0] 5.0

10/4/2004 260 1,900 490 2,600 <100] <70 120

9/24/2007 18 <50 190 220) <10] <10 <50

12/5/2008 41 550 590 2,500 <10 <10 170

5/13/2010 13.2 382 515 1,921 <1.0] <0 285

MW-3 | 11/10/2010 <5.0 25 390 1,300 <5.0] <5.0 160

5/11/2011 <1.0 <5.0 69 27 <10] <10 23

12/6/2011 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0

6/26/2012 <1.0 <5.0 <1.0 <3.0 <10l <l1.0 <5.0

121202012 © <10 <5.0 <].0 <3.0 <10 <10 <5.0)

10/4/2004 23 220 65 750 <10} <10 12

912412007 3.7 5.9 56 67 <1.0] <l.0 5.2

12/5/2008 <1.0 <5.0 1.3 <3.0 <1.0] <l1.0 <5.0

5/13/2010 <1.0 2.7 29.8 15.0 <1.0] <1.0 15.0}|

MW-4 | 11/10/2010 <1.0 <5.0 1.8 6.8 <1.0] <10 <5.0|

5/11/2011 <1.0 <5.0 4.0 <3.0 <1.0] <1.0 <50

12/6/201 <1.0 <5.0 <1.0 <3.0 <10 <10 <5.0

6/26/2012 <1.0 <5.0 <1.0 <3.0 <1.0] <10 <5.0

12/20/2012 <1.0 <5.0 <1.0} <3.0 <l.00 <10 <5.0)
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 4

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35
7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

~Well' | Date © -|-Benzene | Toluene |-~ Ethyl: | - ‘Total '|" MTBE | IPE | Naphthaléne
 No. R e . BT “benzene |- Xylenes . . - S

' | I _(ug/L) (ug/l) | (ugL) | (ug/l) | (ug/l) |(ugM)| = (ug/l) .
2L Standards 1 600 600 500 20 70 6
10/4/2004 12 <50 <10 <30 270] <10 <10

9/24/2007 <1.0 <5.0 18 <3.0 <1.0{ <1.0 <50

12/5/2008 87 47 380 640 15] <10 170]

5/13/2010 28.0 28.7 1.2 48.3 10.7] <10 <200

MW-5 [ 11/10/2010 7.3 14 11 20 <1.0] <10 <5.0]|

5/11/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0]

12/6/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0]f

6/26/2012 <1.0 <5.0 <1.0 <3.0 <10] <1.0 <5.0
12202012, . -140) 220 53] 4400 - lep o <LO[ - <25
9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0

12/5/2008 <1.0 <5.0 <1.0 <3.0 <10] <10 <5.0]

5/13/2010 <}.0 <1.0 <1.0 <3.0 <1.0] <1.0 <2.0]|

Mw.g |-L1/10/2010 <1.0 <5.0 <1.0 <3.0 <10] <1.0 <5.0]f

5/11/2011 <1.0 <5.0 <1.0 <3.0 <10 <1.0 <5.0]

12/6/2011 <1.0 <5.0 <10 <3.0 <1.0] <1.0 <5.0/8

6/26/2012 <1.0 <5.0 <1.0 <3.0 <10] <1.0 <5.0]

1272002012 <0l T <s0f o <10] <300 <o) <lob =50

9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.6] <1.0 <5.0]

12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <50

5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <1.0 <2.0]f

MW7 | L1/10/2010 <1.0 <5.0 <1.0 <3.0 <10] <1.0 <5.0

5/11/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0]|

12/6/2011 <1.0 <5,0 <1.0 <3.0 <1.0] <1.0 <5.0]f

6/26/2012 <1.0 <5.0 <1.0 <3.0 <10] <10 <5.0
21202002012 | <10 <5.0{- <1.0]: -~ <3.0" <1.0} : <1.0 74
9/24/2007 <1.0 <5.0 <1.0 <3.0 <1.0] <10 <5.0

12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <10 12

5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <10 <2.0

Mw.g |11/10/2010 <1.0 <50 <1.0 <3.0 <1.0] <10 <5.0
5/11/2011 <1.0 <5.0 <1.0 <3.0 <10 <1.0 <5.0

12/6/2011 <1.0 <5.0 <1.0 <3.0 <10] <10 <50

6/26/2012 <1.0 <5.0 <1.0 <3.0 <1.0] <Ii.0 <5.0
12/20/2012 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
9/24/2007 <1.0 <5.0 <10 <3.0 <10] <10 <5.0

12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <10 <5.0

5/13/2010 <1.0 <1.0 <1.0 <3.0 <10} <10 <2.0

Mw.g |L1/10/2010 <1.0 <5.0 <1.0 <3.0 <10] <10 <5.0
5/11/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <0 <5.0

12/6/2011 <1.0 <5.0 <1.0 <3.0 <10 <10 <5.0

6/26/2012 <}.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
12/20/2012 <1.0 <5.0 <1.0 <3.0 <10 <1.0 <5.0
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ENVIRONMENTAL SERVICES & SOLUTIONS, PLLC

TABLE 4
SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES
SCOTCHMAN #35

7162 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

. “Well | - .Date | Benzene [ Toluene | Ethyl- .| Total. | MTBE | IPE | Naphthalene
' oo b gy | (g | (ug/Ly o (ug/L) | (ug/ly | (ug/L) (ug/L)
2L Standards I 600 l 600 500 20 70 ]
912412007 <1.0 <5.0 <10 <3.0 <10} <1.0 <5.0
12/5/2008 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
5/13/2010 <1.0 <1.0 <1.0 <3.0 <1.0] <10 <2.0
MW-10 11/10/2010 <1.0 <5.0 <10 <3.0 <1.0 <1.0 <5.0
5/11/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <I1.0 <5.0
12/6/2011 <1.0 <5.0 <1.0 <3.0 <1.0 <1.0 <5.0
6/26/2012 <10 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0)
1202002012 1 <1O] <500 <10 <3.00"  <«1.0] - <L.0| <5.0
912412007 <1.0 <5.0 <10 <3.0 <1.0| <10 <5.0
12/5/2008 1.7 <5.0 18 <3.0 <10} <10 6.5
5/13/2010 1.5 <].0 2.8 <3.0 <1.0] <I.0 <2.0
MW-11 11/10/2010 <1.0 <5.0 <1.0 <3.0 <1.0] <1.0 <5.0
5/11/2011 <1.0 <5.0 <1.0 <3.0 <1.0 <].0 <5.0
12/6/2011 <1.0 <5.0 <1.0 <3.0 <1.0] <10 <3.0
6/26/2012 <1.0 <50 <1.0 <3.0 <1.0] <1.0 <5.0
12/20/2012 [ <10} - <50] . <10 3.0 <o) <ol <50
NOTES:

1. Analytical results expressed in micrograms per liter (ug/L)
2. M'TBE is an abbreviation for methyl tertiary butyl ether

3. IPE is an abbreviation for isopropyl ether
4. Analytical resuit exceeding 21, Standard is in bold type.
5. NA is an abbreviation for not avaitable
6. Measurements obtained prior to 9/24/07 obtained by others
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TABLIL 5

Environmental Services Solutions, PLIC

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES BY RISK-BASED METHODS
SCOTCHMAN #35
7160 MARKET STREET (US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Sample ID — MW-7 MW-8 MW-9 MW-10 MW-11
Sample Date — 9/24/2007 12/20/2012 972472007 12/20/2012 972472007 12/20/2012 9/24/2007 12/20/2012 972472007 12/20/2012
EPA 662, 625, EPA 602, 625, EPA 602, 625, EPA 602, 625, EPA 602, 625, NCAC 2L
EPA 602 & 625,| 504.1(EDB), |EPA 602 & 625,; 504.1(EDB), |EPA 602 & 625,| 504.1(EDB), | EPA 602 & 625, 504.1(EDB), |EPA602 & 625, 504.1(EDB), | . = - Gross
Analyses — MADEP VPH &| 6010B (Pb), |MADEP VPH &| 60610B (Pb), |MADEP VPH &| 6010B (Pb), |MADEP VPH &| 6010B (Pb), |MADEP VPH &| 6010B (Ph), Quality Contaminant
EPH MADEP VPH & EPH MADEP VPH & EPH MADEP VPH & EPH MADEP VPH & EPH MADEP VPH &| .~ o Levels (GCLs)
EPH EPH EPH EPH EPH
Detected Compound Compound Compound Compound Compound Compound Compound Compound Compound Compound Compound Compound
Compounds | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations || Concentrations | Concentrations
{ug/L) {(up/L) (ug/L.) (ug/L} {ug/L,) (ug/l.) (ug/l.) (upg/l.) (up/l.) (ug/l) (ug/l) (ug/L)
EPA Method 601 and/or 602
Benzene <1.0) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 | 5,000
Toluene <5.0 <5.0 <5.0 <5.0 <3.0 <5.0 <5.0 <5.0 <5.0 <5.0] 600 260,000
Ethylbenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 600 84,500
Total Xylenes <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0] 500 85,500
MTBE <1.0 <i.0 <10 <10 <1.0 <10 <1.0 <1.0 <1.0 <1.0] 20 20,000
IPE <1.0 <1.0 <10 <l.0 <1.0 <10 <1.0 <1.0 <1.0 <10 70 70,000
Naphthalene <5.0 7.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0] 6 6,000
SM 3030C or 6010B (|
Lead NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0] 15 15,000
EPA METHOD 504.1 (
EDB NA <0.010 NA <0.010 NA <0.010 NA <0.010 NA <0.010 0.02 50
EPA METHOD 625
Chrysene <10 <20 <10 <20 <10 <1.0 <10 <20 <10 <20 5 5
Fluoranthene <[ <20 <10 <20 <10 <1.0 <10 <2() <10 <20 300 300
[-Methylinaphthaiene NA NA NA NA NA NA NA NA NA NA 1 1,000
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA 30 12,500
Naphthalene <10 <20 <10 <20 <10 <1.0 <10 <20 <10 <20 6 6,000
Bis (2-ethylhexyl) phthalate <10 <20) <10 <20 <10 0.75] <10 <20 <10 <20} 3 170
Dimethyl phthalate <10 <20 <10 <20 <10 <10 <10 <20 <10 <20f] NE NE
Pyrene <10 <20 <10 <20 <10 <1.0 <10 <20 <) <20 200 200
4-Chloro-3-methylphenol <10 <200 <10 <200 <10 <10 <10 <200 <10 <200]f NE NE
2,4-Dimethylphenol <10 <200 <10 <200 <10 <10 <10 <200 <10 <200]f 100 100,000
Phenol <10 <200 <10 <200 <10 <10 <10 <200 <10 <200 30 30,000
MADEP METHODS FOR VPH & EPH
C;-Cg Aliphatics (VPH) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 400 NE
C,-C,; Aliphatics (VPH) <100 8.4] <100 <100 <100 <100 <100 8.7] <100 <100 200 NE
C,-C, 3 Aliphatics (EPH) <100 3s] <100 31 <100 387 <160 33] <100 34]
C,9-Ciyg Aliphatics (EPH) <100 46] <100 201 <100 42] <100 471 <100 140 10,000 NE
Cy-C g Aromatics (VPH) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 200 NE
C1-Cy; Aromatics (EPH) <100 110 <100 381 <100 261 <100 40] <100 28}

NOTES:

- MW-1 to MW-5 sampled and analyzed by others during Phase IT LSA activities
- Analytical results presented in micrograms per liter (ug/L).
- < denotes analytical result below laboratory method detection limit. Number to right of symbol is the method detection limit,
- NE denotes narative standard has not been estabiished for compound.
- NA denotes that this sample was not analyzed for this compound
- Analytical results exceeding NCAC 2L Groundwater Quality Standards are in Bold type.
- All other compounds were below quantitation limits.
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Fuvironmental Sevvices Solutions, PLLC

TABLES
SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER SAMPLES BY RISK-BASED METHODS
SCOTCHMAN #35
7160 MARKET STREET {US HIGHWAY 17), WILMINGTON, NORTH CAROLINA

Sample ID -— MW-1 MW.-2 MW-3 MW-4 MW-5 MW.6
Sample Date — 10/4/2004 1272042012 10/4/2004 12/20/2012 10/4/2004 12/20/2012 10/4/2004 12/20/2012 [0/4/2004 12/20/2012 972472007 12/20/2012
EPA 601,602, | EPA 602,625, | EPA 601,602, | EPA 602,625, | EPA 601,602, | EPA 602, _625, EPA 601, 602, | EPA 602,625, | EPA 601,602, | EPA 602, 625, EPA 602, 625, NCAC 2L
625, 504.1 504.1 (EDB), |625,504.1(EDB),| 504.1 (EDB), |[625,504.1(EDB),| 504.1(EDB), {625,504.1(EDB),{ 504.1 (EDB), 1625504.1 (EDB),| 504.1 (EDB), | EPA 602 & 625,| 504.1 (EDB), Groundwater | Gross Contaminant
Analyses — (EDB), MADEP| 6010B (Ph), iMADEP VPH &| 6010B (Ph), |MADEP VPH &| 6010B (Pb), |[MADEP VPH &| 6010B (Pb), |MADEP VPH &| 6010B (Pb), |MADEP VPH &| 6G10B (PDh), Quality Levels (GCLS)
VPH & EPH & |MADEP VPH & EPH & MADEP VPH & EPH & MADEP VPH & EPH & MADEP VPH & EFPH & MADEP VPH & EPH MADEP VPH & Standards
SM3030C (Pb) EPH SM3030C (Pb) EPH SM3030C (Ph) EPH SM3030C (Pb) EPH SM3030C (P'b) EPH EPH
Detected Compound Compound Compound Compound Compound Cempound Compound Compound Compound Compound Compound Compound Compound Compound
Compounds | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Concentrations | Coneentrations | Coneentrations | Concentrations | Concentrations | Concentrations | Concentrations Concentrations
(ug/L) {ug/1.) (ug/L) {ug/L) (ug/L) (up/l.) {ug/l) (up/l) {ug/L) (ug/L) (ug/L} (ug/L) (ug/L) (ug/lL)
EPA METHOD 601 and/or 602
Benzene 30 <1.0) <1.0) <1.0 260, <1.0 23 <1.0) 12 140 <1.0 <1.0) 1 5,000
Toluene <100 <5.0 <5.0 <35.0 1,900 <5.0 220 <5.04 <50 220 <5.0 <5.0] 600 260,000
Ethylbenzene 760 <10 <1.0) <1.0 490 <1.0 65 <1.0 <10 53 <10 <1.0 600 84,500
Total Xylenes 830, <3.0 <3.0 <3.0 2,600 <3.0 750 <3.0) <30 440 <30 <3.0 500 85,500
MTBE <20 <1.0 <1.0 <[.0 <100 <1.0 <10 <1.0 270) 1.6 <l.0 <1.0 20 20,000
iPE <20 <10 <i.0 <1.0 <70 <1.0 <10 <1.0 <10 <1.0 <1.0 <1.0 70 70,000
Naphthalene NA 0.86] NA <5.0 NA <5.0 NA <5.0 NA <25 <35.0 <5.0 6 6,000
SM 3030C or 6010B
Lead 34 <5.0 <5.0 <5.0 6.3 <5.0 7.6 <50 7.0 <5.0 NA <5.0) 13 15,000
EPA METHOD 504.1 ]
EDB <0.010 <0.010 <0.010 <(L010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NA <0.010) 0.02 50
EPA METHOD 625
Chrysene <50 <l.0 <10 0.30J <50 <1.0 <10 <20 <10 <l.0 <10 <201 5 3
Fluoranthene <50 <1.0 <10 0.54) <50 <1.0 <10 <20 <10 <l.0 <10 <20 300 300
1-Methylnaphthalene 88 NA <10 NA <50 NA <10 NA <10 NA NA NA 1 1,000
2-Methylnaphthalene 140 NA <10 NA <50 NA <10 NA <10 NA NA NA 30 12,500
Naphthalene 270 <1.0 <10 <1.0 120 <1.0 12 <20 <10 1.7 <10 <2{) 6 6,000
Bis (2-ethylhexyl) phthalate <50 0.53) <10 4.4 <50 0.671 <10 <20 <10 0.56] <10 <20} 3 170
Dimethyl phthalate <50 <1.0 <10 3.4 <50 <1.0 <10 <20 <10 <1.0 <10 <20) NE NE
Pyrene <50 <1.0 <10 0.39] <50 <1.0 <10 <20 <[0 <1.0 <10 <20 200 200
4-Chloro-3-methylphenol <50 <10 <10 0.51] <50 <I0 <10 <200 <10 <10 <10 <200|| NE NE
2,4-Dimethylphenol <50 <10 <10 <10 <50 <10 <10 <200 <10 5.41 <10 <200]] 100 100,000
Phenol <50 <10 <10 <10 <50 <10 <10 <200 <10 34) <10 <200 30 30,000
MADEP METHODS FOR VPH & EPH
C;-Cg Aliphatics (VPH) 1,300 <100 <100 <100 6,100 <100 570 <100 370 630 <100 <100 400 NE
Cy-Cy; Aliphatics (VPH) 6,100 <100 280 <100 12,000 101 670 1 210 580 <100 131 700 NE
Cq-C ;3 Aliphatics (EPH) <100 34J 260 42] 130 28] <100 281 <100 301 <100 36]
C,9-Cag Aliphatics (EPH) <100 253 <100 120 <100 271 <100 25] <100 33] <100 29]] 10,000 NE
Co-C 1y Arornatics (VPH) 4,700 <100 150 <100 5,800 <100 280 <100 <100 120 <100 <100 200 NE
C,,-Cs, Aromatics (EPH) 330 48] <100 34] 120 401 <{00 39J] <100 33 <100 34]
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NCDENR
North Carolina Department of Environment and Natural Resources
Division of Waste Management

Beverly Eaves Perdue Dexter R. Matthews

Governor Director Dee Freeman

Secretary
September 5, 2012

Mr. Kurt Evers
Worsley Operating Corporation

P. O. Box 3227
Wilmington, NC 28406
Re:  Review of Remediation Monitoring Report
Scotchman #35 o ,
7160 Market Street, New Hanover County
Incident #32152
Risk Classification: high, Ranking: 287A
Dear Mr Evers:

The Remediation Monitoring Report received on August 21, 2012 has been reviewed by the UST
Section, Wilmington Regional Office. Levels of groundwater contamination remain below the current
groundwater standards. Please conduct one additional groundwater monitoring event in December 2012,

Prior to closure of a high risk site, it must be demonstrated that soil contamination does not
exceed the lowest of the soil-to-groundwater and the residential msces. Data collected in the CSA
indicates that soil contamination is above these values in soil boring samples SB-1B, SB-2, SB-4, SB-6
and SB-13. Some values even exceed the residential msces. This soil must be remediated by some
method prior to site closure.

If you have any questions regarding this letter, please contact me at the address or telephone
number listed below.

Sincerely,

@0@&% I (NS

Deborah Mayo
Hydrogeologist
Wilmington Regional Office

cc: Environmental Services and Solutions —Bryan Lievre
WiRO
UST Regional Offices
Asheville (ARO) — 2090 US Highway 70, Swannanoa, NC 28778 (828) 296-4500
Fayetteville (FAY) — 225 Green Street, Suite 714, Systel Building, Fayetteville, NC 28301 (910) 433-3300
Mooresville (MOR) - 610 East Center Avenue, Suite 301, Mooresville, NC 28115 (704) 663-1699
Raleigh (RRO) — 1628 Mail Service Center, Raleigh, NC 27699 (919} 791-4200
Washington (WAS) - 943 Washingten Square Mall, Washington, NC 27889 (252) 946-6481



Environmental Services & Solutions, PLLC
P.0. Box 12055
Wilmington, North Carolina 28405
Telephone: (910) 392-3050

September 14, 2012

VIA HAND DELIVERY

North Carolina Department of Environment and Natural Resources
Division of Waste Management, UST Section

Attn:  Ms. Deborah Mayo

127 Cardinal Drive Extension

Wilmington, North Carolina 28405-3845

Re:  Directed Preapproval/Claim Authorization
Scotchman #35
7160 Market Street, Wilmington, North Carolina
Incident No. 32152
Risk Classification: High (287A)

Dear Ms. Mayo:

Please accept this letter and attachments on behalf of our client, Worsley Operating Corporation for your
review and approval of proposed activities at the site referenced above, as requested in correspondence
from your office dated September 5, 2012. Proposed activities generally include the costs of obtaining
soil and groundwater samples and submission of a summary report in hopes of gaining closure for the
site.

Attached are a Directed Preapproval/Claim Authorization Form and a summary table, which provides

details regarding the proposed costs. Please feel free to contact me at (910) 470-7066 if you have any
questions or comments regarding this or other matters.

Respectfully yours,

& .
e Y Lo
K. Lievre, P.

President

Enclosures
cc: Mr, Kurt Evers, Worsley Operating Corp., PO Box 3227 Wilmington, NC 28406



PREAPPROVAL TASK AUTHORIZATION FORM
Department of Envircnment & Natural Resources - Dlvislon of Waste Management

Site Name Scotchman #35 City / County Wilmington/New Hanover  Incident #

Rosponsible Party Worsley Operating Corp Incident Mgr Deborah Mayo Region WIRO
TyYpe (Ownar/Operator / Landowner / Attormey-in-fact) Owner TA Supplement / Change Order? No Prev, TA# 32152-16

Primary Consultant Environmental Services & Solutions, PLLC {Reserved for Incident Manager)

Phone / Fax Number 910-470-7066 { 910-392-3050 Task Authorization Number:

Project Mgr / Email Bryan Lievre / BKLwithESS@aol.com Site Risk / Rank / Abatement:

Proposal# / Scope Dates NA/9-13-2012 Type (Comm / NonComm / Both}

Has STF Eligibility Been Determined? YES / NO [/ Pending Site Stalus (Active or NFA/Date)

Note: This form should be used to receive preapproval from the UST Section. A proposal must be attached to elaborate on the costs for the tasks listed below that
describes the scope of work and the rationale for the proposed activities. If you discover that unexpected tasks must be performed, incurring costs that exceed the
amount preapproved in this authorization, you must complete and submit a separate preapproval request designated as a “TA Supplement / Change Crdet" in the
provided space above. Include a copy of the prior preapproval form as well. Pleass attach this form to the cover of the corresponding claim when requesting
reimbursement. IMPORTANT: Only one claim may be submitted during a quarter or 3-month period. All preapprovals submitted within a clalm are closed with that
claim. Final reimbursement of costs associated with the Total Claimed amount below may vary depending on the eligibility status of the site {i.e., deductibles,
apportionment, et¢.), and the documentary validatlon of incurred costs as reasonable and necessary expenses per 15A NCAGC 2P .0402 and .0404.

With Claim: + Attach all Maln Consultant/Contractor invoices. + Attach proof of payment directly to the front of each invoice.
*Important: The date of reimbursement of costs approved herein is dependent on the balance of funds in the Trust Fund. There may be

a delay in the relmbursement of claims for work done.

PREAPPROVAL / TASK AUTHORIZATION FINAL REIMBURSEMENT
(See Instructions / RRD for Tasks requiring Preapproval / Task Authorization) (Must Complete with Claim Submittal}
E’ % Proposed f—; Proposed ﬁ Proposed Preapproved Dates of work1 Clalmed
3 Task# | © Unlts / Type g Rate/Price g Task Subtotal Subtotal (Consultant) Amount?
3 § (Consuftant) b {Consuitant) o (Consultant} (UST Section) Started / Completed | (Consultant)
3.101 70 fest $10.00 $700.00 /
3.111 70 feet $15.00 $1,050.00 /
3.398 1 avent $350.00 $350.00 /
4.031 11 wells $155.00 $1,705.00 /
4,090 409 4 samples $97.00 $388.00 /
4.090 410 4 samples $193.00 $772.00 /
4.090 421 4 samples $63.00 $252.00 /
4.090 422 4 samples $111.00 $444.00 /
4.000 | 272 11 samples $43.00 $473.00 /
4,080 301 11 samples $231.00 $2,541.00 /
4.090 341 11 samples $61.00 $671.00 /
4,090 342 11 samples $111.00 $1,221.00 /
4.090 331 1 samples $15.00 $165.00 $ /
4.090 280 11 samples $49.00 $539.00 !
6.101 1 report $889.00 $889.00 /
! /
/ /
/ /
! /
/ /
/ /
/! /
4 /
! /
! /
Requested  Preapproved Claimed?
TOTAL: | $12,160.00 TOTAL:
Total Standard Costs (Not Third Parly) $0.00 Total Standard Costs
Total applied as Third Party Deductible/Damage Costs $0.00, Toetal Third Pty Costs
*ain Consultant Project Mgr Signature: %jfﬂé{, % W Date: Cj’/ ‘///2..
T Section RO Task Authorization: M / i Date':
CO Rate Authorization: Date':

1 - Task Authorization expires one year from the latter of the RO or €O Authorization dates. Note: Tasks must also be claimed within one year of completion

The one-year deadline from the authorization date does not supercade other regulatory deadlines (e.g., NORR's, NOV's, Enforcements, Remisslons, eto ).
2 - Only Tasks included on this PATA form may be clalmed. Do not Include other Tasks or claimed costs (l.e., Clalm preparation) that wer; not preappr;vec;.
DWM/UST Task Auth V.04/01/2010.D



Table 1
Cost Estimate for Trust Fund Pre-Approval
Scotchman #35
7158 Market Street, Wilmington, North Carolina

rI‘la\sk Activity | Unit Cost # Units| Total Assumptions/Reasoning
3.101 |Drilling Supervision $10.00 /Mt 70 $700.00

3.111 |Drilling - Soil Boring | $15.00 /gt 70 | $1,050.00 f:;? borings at up to 10 fect decp,
3.398 |Drill Rig Mobilization | $350.00 /event I $350.00

Sample all monitoring wells in

4.031 jCost for Sampling Well | $155.00 /well 11 $1,705.00 12/2012 (MW-1 to MW-11)

4,090 |Analytical & Shipping

409 |Soil: EPA 8260 $97.00  /sample 4 $388.00| . . .
1 samples in th
410 [Soil: EPA 8270 $193.00 Jsample | 4 $772.00 ES?:T:;EEE;E dsg?g’ ;SS‘:b;Et
421 [Soil: MADEP VPH $63.00 /sample 4 $252.00 "hotest" 4 samples to Jab for analvses
422 |Soil: MADEP EPH $111.00 /sample | 4 $444.00 P y
GW: EPA 602 w/
272 | \rmE & OB $43.00 Jsample | 11 $473.00
301 ,?;gs EPA 625 + 10 $231.00 fsample | 11 $2,541.00
341 |GW: MADEP VPH $61.00 /sample | L1 S671,00| *mples from all wells
342 |GW: MADEP EPH $111.00 Jsample | 11 $1,221.00
330 [GW: SM 3030C (Pb) | $15.00 /sample | 11 $165.00
280 [GW: EPA 504.1 (EDB) | $49.00 /sample | 11 $539.00
6.101 |Monitoring Report $889.00 /freport 1 $889.00

TOTAL $12,160.00




State of North Carolina
Department of Environment
and Natural Resources
Wilmington Regional Office
Division of Waste Management
UST Section

Beverly Eaves Perdue, Governor
Dee Freeman, Secretary
Dexter R. Mathews, Director

Mr. Kurt Evers

Worsley Operating Corporation
P. O. Box 3227

Wilmington, NC 28406

CDENR

NORTH CAROLINA DERPARTMENT OF
ENVIRONMENT AND NATURAL RESOURCES

N

October 10, 2012

Subject: Pre-approval Task Authorization 32152-17

Dear Mr. Smith:

Scotchman #35

7160 Market Street

Wilmington, New Hanover County
Incident No. 32152

High 287A

Please see the attached Directed Pre-approval Task Authorization Form for a complete listing of
the pre-approved tasks and the dollar amounts allowed for each task. If you have any questions
concerning this task authorization, please contact me at (310) 796-7263.

Sincerely,

Deborah Mayo
Hydrogeologist 11

cc: Bryan Lievre - Environmental Services and Solutions, PLLC

WiRO- UST

ENN/S amaia 1AM/ wnnd anmatiitnas ;maean

127 Cardinal Dr. Ext.., Wilmington, North Carolina 28405 Telephone 910-796-7215  FAX 910-350-2004
1 bal (e i Ax e I R O L T



PREAPPROVAL TASK AUTHORIZATION FORM )
Department of Environment & Natural Resources - Division of Waste Management

jite Name Scolchman #35 City / County Witmington/New Hanover  Incident # 32152
iesponsible Party Worsley Operating Corp Incident Mgr Deborah Mayo Region WIRO
¥ oe (Owner/Operator / Landowner / Alomney-in-fagt) Owner TA Supplement / Change Order? _ No Prev.TA# 32152.16

(Reserved for Incident Manager)

Task Authorization Number: IA )54 ]7
/1

Site Risk / Rank / Abatement:
Type {Comm / NonComm / Both) [y

Site Status (Active or NFA/Date)

lote: This form should be used to receive preapproval from the UST Section. A proposal must be attached to elaborate on the costs for the tasks listed below that
escribes the scope of work and the rationale for the proposed activities, If you discover that unexpected tasks must be performed, incurring costs that exceed the
mount preapproved in this authorization, you must complete and submit a separate preapproval reguest designated as a “TA Supplement / Change Order" in the
rovided space above. Include a copy of the prior preapproval form as well. Please aitach this form to the cover of the cerresponding claim when requesting
simbursement. IMPQRTANT: Only one claim may be submitied during a quarter or 3-month period. All preapprovals submitted within a claim are closed with that
laim. Final reimbursement of costs associated with the Total Claimed amount below may vary depending on the eligibility status of the site {i.e., deductibles,
pportionment, etc.), and the documentary validation of incusred cosls as reasonable and necessary expenses per 15A NCAC 2P .0402 and .0404,

Vith Ctaim: + Aftach all Maln Consultant/Contractor involces. + Altach proof of payment directly to the front of each invoice,
Important: The date of reimbursement of costs approved herein is dependent on the balance of funds in the Trust Fund. There may be

a delay in the reimbursement of claims for work done.

rimary Consultant
*hone / Fax Number
rojact Mgr / Email
‘roposal# / Scope Dates
las STF Eligibility Been Determined?

Environmental Services & Solutions, PLLC
910-470-7066 / 910-392-3050
Bryan Lievre / BKLWIthESS @aol.com
NA /9-13-2012
YES / NO / Pending

PREAPPROVAL / TASK AUTHORIZATION FINAL REIMBURSEMENT
(See Instructions / RRD for Tasks requiring Preapproval / Task Authorization) {Must Complete with Claim Submittal)
- 3
- § Proposed £ Proposed | = Proposed || Preapproved Dates of Work Claimed
~ | Task# Q Units / Type < Rate/Price < Task Subtotal Subtotal (Consuitant) Amount?
g g (Consuttant) e (Consuitant) | § (Consultant} || (UST Section) || Started / Completed | (Consuitant)
3.101 70 feel < M %1000 | UAx $700.00 Oars /
3.411 70 faet - $15.00 $1,050.00 /
3,398 1 evert | /|| $350.00 $350.00 ; !
4.031 11 wells v $155.00 $1,705.00 /
i 1.090 409 4 samples v e $97.00 $388.00 /
7] 4090 | 410 | 4 samples] < || $193.00 $772.00 /
4.090 | 421 4 samples] v, $63,00 $252.00 !
4,000 | 422 4  samples] < || $111.00 $444.00 !
4,090 272 1| 11 samples S e $43.00 $473.00 {
4.000 | 301 11 samples| || $231.00 $2,541.00 =
4.000 | 341 11 samples| " - $61.00 $671.00 T3 o
4.090 | 342 11 samples| " || $111.00 $1,221.00 2 7
4.000 | 331 11 samples N $15.00 $165.00 |$ Fa ezt
4090 | 280 | 11 samples| / $49.00 | $539.00 mny Sl
6.101 1 report | $889.00 I $889.00 I
’ EZIS Y
/ [
/ T
; A b
/ /
/ /
/ /
/ /
/ /
/ /
Requested  Preapproved Claimed?
TOTAL: | $12,160.00 || | Z/(.) . TOTAL:
Total Standard Costs (Not Third Party) $0.00 Total Standard Costs
Total applied as Third Party Deductible/Damage Costs $0.00. Total Third Pty Costs
‘ i 2 - y
‘onsultant Project Mgr Signature: ”/,f g,e’}fi’ i /’{ Ve ‘;/é',g;.f—éi-i Date; ‘*5’43‘1 28
ST Section RO Task Authorization: ﬁ(/,, , R ~y eady AT e i e Date’: ‘f;/g// D
CO Rate Authorization: K\E}\ )‘C‘;Lu A 7 ‘Date’: /(BS/CJ—’ 1.

- Task Authorization expires one year from the |latter of the RO 3 CO Authorization dates. Note: Tasks must also be claimed within ore yEar l“bompletion.
The one-year deadline from the authorization date does not stipercede other regulatory deadlines (e.g., NORR's, NOV's, Enforcements, Remissions, etc.)
- Dnly Tasks included on this PATA form may be claimed. Do not include other Tasks or claimed costs (i.e., Clalm preparation) that were nol preapproved.

Ry D N PN



Table 1

Cost Estimate for Trust Fund Pre-Approval
Scotchman #35
7158 Market Street, Wilmington, North Carolina

| Task | Activity | Unit Cost #Units]| Total Assumptions/Reasoning
3.100 [Drilling Supervision $10.00 /ft 70 $700.00
3.111 |Drilling - Soil Boring | $15.00 /ft 70 | $1,050.00 f:é; borings atup to 10 fect decp,
3.398 |Drill Rig Mobilization | $350.00 /event 1 $350.00
: ' Sample all monitoring wells in
4.031 |Cost for Sampling Well | $155.00 /well 11 $1,705.00 122012 (MW-1 to MW-11)
4,090 |Analytical & Shipping
409 So.ﬂ: EPA 8260 397.00 /sample 4 $388.00 Field screen all soil samples in the
410 |Soil: BPA 8270 $193.00 /sample 4 $772.00 field with hand-held FID & submit
421 |Soil: MADEP VPH $63.00 /sample 4 $252.00 “hotest" 4 samples to lab for analyses
422 |Soil: MADEP EPH $111.00 /sample 4 $444.00 P
GW: EPA 602 w/
272 MTBE & IPR $43.00 /sample 11 $473.00
307 |GV EPA 625410 $231.00 Jsample | 11 $2,541.00
TICs samples from all wells
341 |GW: MADEP VPH 361.00 /sample 11 $671.00
342 |GW: MADEP EPH $111.00 /sample 11 $1,221.00
330 |GW: SM 3030C (Pb) $15.00 /sample 11 $165.00
280 |GW: EPA 504.1 (EDB) | 349.00 /sample 11 $539.00
6.101 |Meonitoring Report $889.00 /report 1 $889.00
TOTAL $12,160.00







Boring Log

Site Name:  Sceotchman #35 Well/Soil Boring 1D: CB-1
Location: 7158 Market Strest (US Hwy 17} Construction Date: i2/19/12
Wilmington, North Carolina Drifling Contractor: Geologic Exploration
Project No.: Drilling Method: Geoprobe 6620DT
Client: Worsley Companies, Inc.
PO Box 3227 Logged By: MHH
Wilmington, North Carolina Top-oi-Casing Elev.: NA
E . d - 5 g | @
= 18 E ZEg e Sl o @
Comments g |25 =08 g ?E: =| 9% g% Soil Deseription
o |g%8%% o =
[ 0 - 3" ASPHALT _
e 0 —
— 2.0 T . : ; —
. 3" - 4' Tan fine-grained silty SAND ]
S 0 —
H—— 4.0
4'-8' Brown fine-grained silty SAND —
 faint petrol dore' | 20
— t?)[g' petroleum odor 8'- 7' Dark brown, peaty fine-grained silty SAND, wet —
— 0
— 8.0 —_—
- — 7'- 10’ Dark brown, fine-grained silty SAND, loose and dry —
| 0 . —
10.0
— 12.0
— 14.0
— 16.0
— 18.0
20.0

v- Groundwater Level @ Time-of-Boting
@ - Screened Interval

Notes:

Organic Vapor Readings by RKI Instruments Eagle Vapor Analyzer
bgs - helow ground surface

ppm - parts per million

£0B - end of boring

- Hand Auger

[ - eirect push

- Std. Penetration Test - Cufttings

(SPT)

- Submitted for laboratory analysis

Page 1 of 1

Environmental Services & Solutions, PLLC

PO Box 12055

Wilmington, North Carolina 28405




Boring Log

Site Name: Scotchman #35 Well/Soil Boring I1D: CB.2
Location: 7158 Market Street (US Hwy 17) Construction Date: 12/19/12
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Geoprobe 66200T
Client; Worsley Companies, Inc.
PO Box 3227 Logged By: MHH
Wilmington, North Carolina Top-of-Casing Elev.: NA
2 |. & ~|8E| + o
g 1BE I3E128| Ho o8
Comments S Zel2(sflee] GF [E3 Soil Description
£ |Sse|laglas| B 85
glegdvE| 88| &° |°2
o |g b5 oz =
B 0 - 8" CONCRETE |
B 0 8" - 2' Brown/gray fine-grained SAND, loose ]
e 2.0
— 0 2'-4' White fine-grained SAND, loose —_
— 4.0
4' - &' Dark brown fine-grained silty SAND —
| faint patroleum odor 8' 6.0 _
[ 10 10 6' - 8' Black/dark brown, peaty silty fine-grained SAND, wet —
— 8.0
— 5 — 8' - 10" Dark brown silty fine-grained SAND —
10.0
— 12.0
— 14.0
— 16.0
— 18.0
20.0

v- Groundwater Level @ Time-of-Boring - Hand Auger [[HII]] - Direct Push
E - Screened Interval - - Std. Penetration Test - Cuttings
(SPT)
Notes: - Submitted for Jaboratory analysis
Organic Vapor Readings by BX| Instruments Eagle Vaper Analyzer
bgs - below ground surface Envirohmental Services & Solutions, PLLC
ppm - parts per million PO Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page t of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 1D CB-3
tLocation: 7158 Market Strest (US Hwy 17) Construction Date; 12/19/12
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Geoprobe 6682007
Client: Worsley Companies, inc.
PO Box 3227 Logged By: MHH
Wilmington, North Carolina Top-of-Casing Elev.; NA
g |z sl EE| = &
s 2 [BE|S8) He [
Comments 220 f|8s|ley| 9F £3 Soil Desciiption
2158|8883 &< P°s
& 588 “i5g| ® =
| 0 - 8" CONCRETE _
| faint or possible 5 8" - 2' Brown fine-grained SAND, looss ]
| petroleum odor 1't0 8 20
e 10 2'- 4' White fine-grained "sugar" SAND, loose —]
— 4.0
= 4' - 5 Dark brown, peaty, fine-grained silty SAND —
— . 7' B tan silty fine-gral —
" petroleum odor 't 6.0 5 rown/tan silty fine-grained SAND .
10 250
— 7' - 8' Black/dark brown silty fine-grained, peaty silty SAND ~
= 8.0
— 20 — 8'- 10" Dark brown silty fine-grained SAND, locse —
10.0
— 12.0
-—- 14.0
p— 16.0
— 18.0
200
- - -
v- Groundwater Level @ Time-of-Boring - Hand Auger |]]]]I[| - Direct Push
E - Screened Interval - - Std. Penetration Test - Cuttings
(SPT)
Notes: - Submitted for laboratory analysis
Crganic Vapor Readings by RKI fnstruments Eagle Vapor Analyzer
bgs - below ground surface Environmental Services & Solutions, PLLC
ppm - parls per million PO Box 12055
EOB - end of boring Wilmington, North Carolina 28405

Page 1 of 1




Boring Log

Site Name: Scotchman #35 Well/Soil Boring iD: CB-4
Location: 7158 Market Street (US Hwy 17) Construction Date: 12/19/12
Wilmington, North Carolina Driling Contractor; Geologic Exploration
Project No.. Drifling Method: Geoprobe 6620DT
Client: Worsley Companies, Inc.
PO Box 3227 L.ogged By: MHH
Wilmington, North Carolina Top-of-Casing Etev.: NA
£ |= & = 8F = 2
o [E5 _[BE|S8| Ha |2
Comments 2 12el|88leo| 9T |EF Soil Description
2153|2888 3= (P&
2 58%] “|log| =
B 0-1.5" ASPHALT
B 0 15" - 2' Brown silty fine-grained SAND ]
— 2.0
t— 5 2' - 4' White fine-grained "sugar' SAND, lcose ]
—— 4.0 ; ; — -
B 4' - 4.5' Brown silty fine-grained SAND
B B 4.5'-8' Tan/gray silly fine-grainad SAND ]
__ no petroleum odors 60
. throughout profile 0 B'- 8' Brown silty fine-grained SAND, molst at 7'-8’ —
— 8.0
:_ 10 B 8'- 9' Black/dark brown silty fine-grained SAND
— — 9' - 10" Dark brown silty fine-grained SAND
i0.0
e i2.0
— 14.0
— 16.0
— 18.0
20.0
v— Groundwater Level @ Time-of-Bering - Hand Auger [I]]I[l] - Direct Push
E - Screened Interval - - 5td. Penetration Test - Cultings
(SPT)
Notes: - Submitted for laboratory analysis
Organic Vapor Readings by RKI Instruments Eagle Vapor Analyzer
bgs - below ground surface Environmental Services & Solutions, PLLC
ppm - parts per million PO Box 12085
EOB - end of boring Wilmington, North Carolina 28405
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Boring Log

Site Name: Scoichman #35 Well/Soil Boring ID: CB-5
Location: 7158 Market Sireet (US Hwy 17) Construction Date: 12/19/12
Wilmington, North Carolina Drilling Contractor, Geologic Exploration
Project No.: Drilling Method: Geoprobe 6620D0T
Client: Worsley Companies, Inc.
PC Box 3227 Logged By: MHH
Wilmington, North Carolina Top-of-Casing Elev.. NA
2 |- & ~ 8F = g
y (BE _(BE[F8) Hs |aS
Comments 21228822 9¢ E% Soil Description
£ |sz5lz2|58| B= |85
v (ezR|*=s| 28| & E
O 1o o5 oo i
B 0 - 6" CONCRETE ]
N 0 6'-2' Brown silty fine-grained SAND ]
— 20
— 0 2" - 4' White fine-grained "sugar" SAND, loose -
— 4.0
— 4' - 7' Dark brown silty fine-grained SAND —
— 6.0 —
| petrolaum odors from -
| 68'to10 200
— 8.0 7' - 9' Black/dark brown silty fine-grained SAND, wat —
I 470
— — 9' - 10' Dark brown silty fine-grained SAND, loose —
10.0
— 12.0
— 14.0
— 16.0
— 18.0
20.0

v- Groundwater Level @ Time-of-Boring
E - Screened Interval

Notes:

bgs - below ground surface

ppm - parts per millicn
EOB - end of boring

- Hand Auger [E[ﬂ]] - Direct Push
- - Std, Penetralion Test - Cuttings
{SPT)

- Submitted for laboratory analysis

Organic Vapor Readings by RKI Instruments Eagle Vapor Analyzer

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carclina 28405
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Boring Log

v- Groundwater Level @ Time-of-Boring
E - Scresned interval

Notes:

Organic Vapor Readings by RKI Instruments Eagle Vapor Analyzer

bgs - below ground surface
ppm - parts per million
ECB - end of boring

- - Std. Penetration Test

Page 1 of 1

Site Name; Scotchman #35 Well/Soil Bering 1D: CB-6
|ocation; 7158 Market Street (US Hwy 17) Construction Date: 12/19/12
Wiimington, North Carolina Driling Contractor: Geologic Exploration
Project No.: Drilling Method: Geoprobe 6620DT
Client: Worsley Companies, Inc.
PO Box 3227 Logged By: MHH
Wilmington, North Carolina Top-of-Casing Elev.: NA
P B ~| 8F = z
o [BE_|B2|88| Hi |eg
Comments 2 |8ell28le=| 9t (EF Soil Description
£ 5558|885 B2 |35
T(2zR9E| 25| A& E
o {635 S =
B 0 - 8" CONCRETE
| 15 8'-1' Light brown silty fine-grained SAND, loose (fill)
— 1" - 2' Brown sity fin-grained SAND
— 2.0
— 10 2'- 4' White fine-grained "sugar" SAND, loose —
e 4.0
. 6.0 4'-7.5" Dark brown silty fine-grained SAND ]
| no petroleum odors '
| throughout profile 5 —
s 8.0 7.5'- 8' Gray/brown silty fine-grained SAND
B ) | 8'-8.5' dark brown silty fine-grained SAND, wet
| o 8.5'- 9' Black/dark brown silty fine-grained SAND
- — 9'- 10' Dark hrown slity fine-grained SAND
10.0
— 12.0
— 14.0
—— 16.0
— 18.0
20.0
Symbols

- Hand Auger ﬂ]]]]]] - Direct Push

Cuttings
(SPT)

- Submilled for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, Nerth Carelina 28405




Boring Log

Site Name: Scotchman #35 Well/Soil Boring 1D: CB-7
Location: 7158 Market Street (US Hwy 17) Construction Date: 12/19/12
Wilmington, North Carolina Drilling Contractor: Geologic Exploration
Project No.: Drilling Method: Geoprobe 66820DT
Client; Worsley Companies, Inc.
PO Box 3227 Logged By: MHH
Wilmington, North Carolina Top-of-Casing Elev.: NA
=14 ~l 8 FE - o
| £ el Fa c I
o |52 L= =3 (S 2
Comments 2 ,%’ e 2158 g Z | & E E‘% Soil Dascription
E|52gl38183| E- [Pk
a Ig8s] “log] ® £ .
- 0 - 3" CONCRETE
[ 15 3" - 1' Light brown silty fine-grained SAND, Loose {fill}
[:_ 1'- 4' Brown silty fine-grained SAND
5 ——
— 40
| 4' -5 White silty fine-grained SAND
o 6.0 5'-7' Brown silty fine-grained SAND —
—— 10
- 7' -8' Brown silty fine-grained, silty SAND, flowing —
N ible odors from &' | &0
. Possible odors from - 8'- 9' Black/dark brown silty fine-grained SAND —
to 10' 10
E_ — 9' - 10' Dark brown silty fine-grained SAND —
—_— 10.0
l— 12.0
l— 14.0
— 16.0
—— 18.0
20,0

v- Groundwater Level @ Time-of-Boring
E - Screened Interval

Notes:

bgs - below ground surface

ppm - parts per million
EGB - end of boring

Organic Vapor Readings by RKI Instruments Eagle Vapor Analyzer

- Hand Auger I]]]]Iﬂ - Direct Push

Bl - St Penetration Test [ - Cuttings

Page 1 of 1

(SPT)

- Submitted for laboratory analysis

Environmental Services & Solutions, PLLC
PO Box 12055
Wilmington, North Carolina 28405
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GEOPHYSICAL INVESTIGATION REPORT
Parcel 214 — ENT Worsley Real Estate, LL.C Property
Wilmington, New Hanover County, North Carolina
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LIST OF ACRONYMS

CADD ..ot Computer Assisted Drafting and Design

DF Dual Frequency

EM oo Electromagnetic

GPR. . Ground Penetrating Radar

GPS o Global Positioning System

NCDOT ..o North Carolina Department of Transportation
ROW ..o Right-of-Way

SVE ..o Soil Vapor Extraction

UST e Underground Storage Tank



EXECUTIVE SUMMARY

Project Description: Pyramid Environmental conducted a geophysical investigation for
Catlin Engineers & Scientists (Catlin) at Parcel 214, located at 7158 Market Street,
Wilmington, NC. The survey was part of a North Carolina Department of Transportation
(NCDOT) Right-of-Way (ROW) investigation (NCDOT Project U-4751). Catlin
directed Pyramid as to the geophysical survey boundaries at the project site, which were
designed to include all accessible portions of the property due to its designation as a total
take by the NCDOT. Conducted on June 15, 2015, the geophysical investigation was
performed to determine if unknown, metallic underground storage tanks (USTs) were

present beneath the survey area.

Geophysical Results: The majority of the EM anomalies were associated with visible
cultural features at the ground surface. The three known USTs exhibited a high
amplitude EM response, and their locations were verified by the GPR. One probable
UST was also evidenced directly northwest of the known USTs. Two of the known
USTs were approximately 9 feet wide and 17 feet long, and the third known UST was
approximately 8 feet wide and 22 feet long. The probable UST was approximately 8 feet
wide and 13 feet long. All known and probable USTs were approximately 4 feet below
the ground surface. The remaining GPR scans verified the presence of utilities and
conduits crossing the site, and possible buried debris. No evidence of additional USTs

was observed. Collectively, the geophysical data recorded evidence of three known and

one probable metallic USTs at the property.

1| Page
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INTRODUCTION

Pyramid Environmental conducted a geophysical investigation for Catlin Engineers &
Scientists (Catlin) at Parcel 214, located at 7158 Market Street, Wilmington, NC. The
survey was part of a North Carolina Department of Transportation (NCDOT) Right-of-
Way (ROW) investigation (NCDOT Project U-4751). Catlin directed Pyramid as to the
geophysical survey boundaries at the project site, which were designed to include all
accessible portions of the property due to its designation as a total take by the NCDOT.
Conducted on June 15, 2015, the geophysical investigation was performed to determine if
unknown, metallic underground storage tanks (USTs) were present beneath the survey

area.

The site included an active service station surrounded primarily by asphalt parking lot.
Three known, active USTs were present at the site adjacent to the pump island.
Reportedly, a fourth UST was abandoned in place directly adjacent to the three known
USTs. During the site visit, a metal cover was observed in the vicinity of the reported
abandoned UST. Aerial photographs showing the survey area boundaries and ground-

level photographs are shown in Figure 1.

FIELD METHODOLOGY

The geophysical investigation consisted of electromagnetic (EM) induction-metal
detection and ground penetrating radar (GPR) surveys. Pyramid collected the EM data
using a Geonics EM61 metal detector integrated with a Trimble AG-114 GPS antenna.
The integrated GPS system allows the location of the instrument to be recorded in real-
time during data collection, resulting in an EM data set that geo-referenced and can be
overlain on aerial photographs and CADD drawings. A boundary grid was established
around the perimeter of the site with marks every 10 feet to maintain orientation of the
instrument throughout the survey and assure complete coverage of the area.

2| Page
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According to the instrument specifications, the EM61 can detect a metal drum down to a
maximum depth of approximately 8 feet. Smaller objects (1-foot or less in size) can be
detected to a maximum depth of 4 to 5 feet. The EM61 data were digitally collected at
approximately 0.8 foot intervals along north-south trending or east-west trending,
generally parallel survey lines spaced five feet apart. The data were downloaded to a
computer and reviewed in the field and office using the Geonics NAV61 and Surfer for

Windows Version 11.0 software programs.

GPR data were acquired across select EM anomalies on June 15, 2015, using a
Geophysical Survey Systems, Inc. (GSSI) UtilityScan DF unit equipped with a dual
frequency 300/800 MHz antenna. Data were collected both in reconnaissance fashion as
well as along formal transect lines across EM features. The GPR data were viewed in
real time using a vertical scan of 512 samples, at a rate of 48 scans per second. GPR data
were viewed down to a maximum depth of approximately 10 feet, based on dielectric
constants calculated by the DF unit in the field during the reconnaissance scans. GPR
transects across specific anomalies were saved to the hard drive of the DF unit for post-

processing and figure generation.

Pyramid’s classifications of USTs for the purposes of this report are based directly on the
geophysical UST ratings provided to us by the NCDOT. These ratings are as follows:

Geophysical Surveys for Underground Storage Tanks
on NCDOT Projects
High Confidence | Intermediate Confidence Low Confidence | No Confidence
Known UST Probable UST Possible UST Anomaly noted but not
Active tank - spatial | Sufficient geophysical data from both Sufficient geophysical data from charactenstic of a UST. Should be
location. orientation. | magnetic and radar surveys that 1s either magnetic or radar surveys noted in the text and may be called
and approximate characteristic of a tank. Interpretation may that is characteristic of a tank out in the figures at the
depth determined by | be supported by physical evidence such as Additional data 1s not sufficient geophysicist’s discretion.
geophysics fill/'vent pipe. metal cover plate, enough to confirm or deny the
asphalt/concrete patch, etc presence of a UST
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DISCUSSION OF RESULTS

Discussion of EM Results

A contour plot of the EM61 results obtained across the survey area at the property is
presented in Figure 2. Each EM anomaly is numbered for reference to the figure. The

following table presents the list of EM anomalies and the cause of the metallic response,

if known:
LIST OF METALLIC ANOMALIES IDENTIFIED BY EM SURVEY
Metallic Anomaly # Cause of Anomaly Investigated with GPR
1 Passing vehicle
2 Reinforced concrete & monitor wells
3 Metallic debris, utility, and/or interference
4 Manhole
5 3 Known and 1 Probable UST @
6 Vehicle
7 Vent pipes
8 Remediation trailer
9 Parking barriers
10 Suspected utility
11 Power box @
12 AC and air canister @
13 Sewer manholes and metal pole @
14 Air dispenser
15 Reinforced concrete & monitor wells
16 Possible debris and/or interference @
17 Power pole, guy wires, suspected utility @

The majority of the EM anomalies, as described above, were associated with visible
cultural features at the ground surface such as vehicles, utilities, manholes, and a large
number of monitor wells and SVE wells. Metal-reinforced concrete was present beneath
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the pump island canopy, resulting in the observed metallic response surrounding the
perimeter of the pump island. The known UST bed caused a large metallic anomaly in
the vicinity of the known tanks and the suspected tank that had been abandoned in place.
Additionally, an isolated anomaly was recorded on the east side of the parking lot near
the road. GPR scans were performed across this feature, the UST bed, an area of
suspected utilities on the northeast portion of the survey area, and across the southeast
side of the building.

Discussion of GPR Results

Figure 3 presents the locations of the formal GPR transects performed at the property, as
well as select transect images. A total of 11 formal GPR transects were performed at the
property. GPR transects 1-5 were performed across the known UST bed. These transects

recorded clear evidence of the three known USTs, manifested by well-defined hyperbolic

reflectors representing the width of each tank, and distinct lateral reflectors representing
the length of each tank. Two of the known USTs were approximately 9 feet wide and 17
feet long, and the third known UST was approximately 8 feet wide and 22 feet long.
Additionally, transect 1 and transect 5 recorded isolated reflectors to the northwest of the

three known USTs that were consistent with a probable UST in this area. It is possible

that this tank was not defined as clearly as the known USTs because it may have been
filled with sand or some other material when it was abandoned in place, thereby resulting
in a less-defined reflective contrast relative to the surrounding soil. GPR scans suggest
this probable UST is approximately 8 feet wide and 13 feet long. All known and

probable USTs were approximately 4 feet below the ground surface.

Transect 6 and 7 were performed across an area containing suspected utilities and piping
for the remediation system. These transects recorded isolated, distinct hyperbolic

reflectors that were consistent with a utility line or other conduit.

Transect 8 was performed along the northeast portion of the survey area, across the
unknown anomaly. This transect did not record any evidence of large structures such as a
5|Page
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UST. The anomaly at this location is likely due to isolated metallic debris, or possible

electrical interference during the survey.

The remaining transects (9-11) were performed across the southeast side of the building
in reconnaissance fashion to further investigate any potential subsurface structures in this

area. No evidence of any additional metallic USTs was observed.

Collectively, the geophysical data recorded evidence of three known metallic USTs and

one probable metallic UST at the property.

SUMMARY & CONCLUSIONS

Our evaluation of the EM61 and GPR data collected at Parcel 214 in Wilmington, New
Hanover County, North Carolina, provides the following summary and conclusions:

e The EM61 and GPR surveys provided reliable results for the detection of metallic
USTSs within the accessible portions of the geophysical survey area.

e The majority of the EM anomalies were associated with visible cultural features at
the ground surface.

e The three known USTs exhibited a high amplitude EM response, and their
locations were verified by the GPR. One probable UST was also evidenced
directly northwest of the known USTs.

o Two of the known USTs were approximately 9 feet wide and 17 feet long,
and the third known UST was approximately 8 feet wide and 22 feet long.

0 The probable UST was approximately 8 feet wide and 13 feet long.

o All known and probable USTs were approximately 4 feet below the
ground surface.

e The remaining GPR scans verified the presence of utilities and conduits crossing
the site, and possible buried debris. No evidence of additional USTs was

observed.
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e Collectively, the geophysical data recorded evidence of three known and one

probable metallic USTs at the property.

LIMITATIONS

Geophysical surveys have been performed and this report prepared for Catlin Engineers
& Scientists in accordance with generally accepted guidelines for EM61 and GPR
surveys. It is generally recognized that the results of the EM61 and GPR surveys are
non-unique and may not represent actual subsurface conditions. The EM61 and GPR
results obtained for this project have not conclusively determined the definitive presence
or absence of metallic USTs, but that the evidence collected is sufficient to result in the
conclusions made in this report. Additionally, it should be understood that areas
containing extensive vegetation, reinforced concrete, or other restrictions to the

accessibility of the geophysical instruments could not be fully investigated.
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APPROXIMATE BOUNDARIES OF GEOPHYSICAL SURVEY AREA

10 FEET

»
™

View of Survey Area
(Facing Approximately East)

View of Survey Area
(Facing Approximately Southeast)

TTLE b ARCEL 214 - 7158 MARKET ST.
GEOPHYSICAL SURVEY BOUNDARIES
AND SITE PHOTOGRAPHS
PROJECT

METALLIC UST INVESTIGATION
NCDOT U-4751, WILMINGTON, NC

I ———— 503 INDUSTRIAL AVENUE
GREENSBORO, NC 27460

PYRAMID (336)335-3174 (p) (336) 691-0648 (f)

ENVIRONMENTAL & ENGINEERING, P.c.  L-icense # C1251 Eng. / License # C257 Geology

DATE CLIENT
6/15/2015 CATLIN ENGINEERS

PYRAMID }
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Parcel 214 - Locations of GPR Transects
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Parcel 214 - Approximate Locations of Known/Probable USTs
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Appendix A — GPR Transects
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APPENDIX C

BORING LOGS

NCDOT; WBS35781.1.2_Scotchman_PSA CATLIN Engineers and Scientists
CATLIN Project No. 215050 July 2015



e
) Engineers and Scientists
T arsn SHEET 1 OF 1
PROJECTNO: 215050  |STATE: NC |county:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-01
NORTHING: 192,127 | EASTING: 2,356,869 | CREW: Ben Steele ]
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.:
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH:
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOURDTW:  NM | WATER DEPTH:
BLOW LAB.| Y L
DEPTH| counT | MOL. SCREENINGmRESULTS Bl s 16 S[?éLs é':u[; $|(())(J<
05 05 05 05 (ppm) | s | © |DEPTH ELEVATION
0 = S0 70 1000 0.0 LAND SURFACE
0.0 poc
- D .....................
20 ———F——
- D .....................
Dark gray grading to It. gray, f. SAND.
40 " e SP Dark grays and brown at 6.0' BLS.
Wet to saturated at 7.0' BLS.
DPT-01
7 I (6)
4 6.0 77—
d | |
[©
- W
&
g .....................
2 i
7 8.0 280
§ ' Boring Terminated at Depth 8.0 ft
&
e
z
3
\/_ =0hr.DTW _VW_ =24hr.DTW




CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

P
) Engineers and Scientists
To: vzt SHEET 1 OF 1
PROJECTNO. 215050  |STATE: NC [COUNTY:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-02
NORTHING: 192,137 | EASTING: 2,356,855 | CREW: Ben Steele j
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE:  Power Probe METHOD: DPT 0 HOUR DTW.: NM | BORING DEPTH: 8.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: --
BLOW LAB.| & | L
DEPTH| COUNT | MOL. SCREENINGmRESULTS D 8 5 Slg)llzl_ségll?:’?%(,)\r
05 05 05 05 (ppm) | s | G |DEPTH ELEVATION
00 0 = S0 70 1000 0.0 LAND SURFACE
' GW . Asphalt and Concrete mixture.
_____________________ 0.5
- D ..................... -
20 T————1— —
- D ..................... -
..................... Various grays and brown, f. SAND. |
Trace red brick at 3.0' BLS.
A0 T———7—1 White at 3.5' BLS. B
Med. brown grading to dark brown at 5.0'
..................... BLS. i
Wet to saturated from 6.0-7.5' BLS.
e DPT.02 Moist from 7.5-8.0' BLS. i
M (5)
60 T——————— - —
- W ..................... -
8.0 , -
Boring Terminated at Depth 8.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

o mmm
) Engineers and Scientists
Touarer 2 SHEET 1 OF 1
PROJECTNO. 215050 |STATE: NC | counTy: New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-03
NORTHING: 192,142 | EASTING: 2,356,843 | CREW: Ben Steele B
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 4.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: --
BLOW LAB.| Y L
DEPTH | COUNT | MO SCREENINGmRESULTS pB| s 1S S[?éLs é':u[; $|(())(J<
05 05 05 05 (ppm) | s | G |DEPTH ELEVATION
0 20 500 750 1,000 0.0 LAND SURFACE
0.0 —
- D ..................... -
Dark to med. gray grading to white at 3.0’
20 ————F1— SP BLS, f. SAND. —
Trace rock debris at 1.0' BLS.
DPT-03
- D |- -crre @) .
40 4.0

Boring Terminated at Depth 4.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

o mmm
) Engineers and Scientists
T arsn SHEET 1 OF 1
PROJECTNO: 215050  |STATE: NC |county:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-04
NORTHING: 192,135 | EASTING: 2,356,835 | CREW: Ben Steele ]
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 4.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: --
BLOW LAB.| ¥ |t
DEPTH | COUNT | MO SCREENINGmRESULTS pB| s 1S S[?éLs é':u[; $|(())(J<
05 05 05 05 (ppm) | s | © |DEPTH ELEVATION
00 0 = S0 70 1000 0.0 LAND SURFACE
' GW . Asphalt
_____________________ I 0.5
- D ..................... -
20 +4—— L1 Med. gray grading to white at 2.5' BLS, f. —
SAND.
Trace staining from 2-3' BLS.
""""""""""" Dark brown from 3.5-4.0' BLS. 7
- D |- D(PZ_TS'.‘;“ .
4.0

Boring Terminated at Depth 4.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

e
) Engineers and Scientists
To: vzt SHEET 1 OF 1
PROJECTNO. 215050  |STATE: NC [COUNTY:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-05
NORTHING: 192,118 | EASTING: 2,356,819 | CREW: Ben Steele j
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE:  Power Probe METHOD: DPT 0 HOUR DTW: NM [ BORING DEPTH: 4.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24HOURDTW:  NM | WATER DEPTH: --
BLOW LAB.| & | L
DEPTH| counT | MOL. SCREENINGmRESULTS Bl s 16 S[?éLs é':u[; $|(())(J<
05 05 05 0.5 (ppm) | s | G |DEPTH ELEVATION
00 0 = S0 70 1000 0.0 LAND SURFACE
' GW . Asphalt
_____________________ I 0.5
- D ..................... -
Med. brown w/tr. orange staining in top
200 4—— L 1.0', f. SAND. -
Grading to med. gray to med. brown at
1.0-2.5' BLS.
""""""""""" White from 2.5-4.0' BLS. 7
Trace staining from 1.0-3.0" BLS.
_ D |- DPT-05 _
(2.5)
4.0

Boring Terminated at Depth 4.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

_—
) Engineers and Scientists
T arsn SHEET 1 OF 1
PROJECTNO: 215050  |STATE: NC |county:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-06
NORTHING: 192,103 | EASTING: 2,356,808 | CREW: Ben Steele ]
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV. NM
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 4.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: --
BLOW B ¥ |t
DEPTH | COUNT | MO SCREENENGmI)?ESULTS pB| s 1S S[?éLs é':u[; $|(())(J<
05 05 05 05 pp s | © |DEPTH ELEVATION
0 20 50 750 1,000 0.0 LAND SURFACE
0.0
GW Asphalt and concrete mixture.
0.7
- D ..................... : -
20 ————F1— —
Sp Med. brown w/tr. staining (2.0-3.5' BLS), f.
..................... SAND. i
- D |- -crre D(PZ_TS'F;G .
4.0 4.0

Boring Terminated at Depth 4.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



_——
) Engineers and Scientists
T arsn SHEET 1 OF 1
PROJECTNO: 215050  |STATE: NC |county:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-07
NORTHING: 192,074 | EASTING: 2,356,828 | CREW: Ben Steele j
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE:  Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 8.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24HOURDTW:  NM | WATER DEPTH: --
BLOW LAB.| ¥ |t
DEPTH | COUNT | MOL. SCREENINGmRESULTS Bl s 16 S[?éLs é':u[; $|(())(J<
05 05 05 05 (ppm) | s | © |DEPTH ELEVATION
0 = S0 70 1000 0.0 LAND SURFACE
0.0 poc
- D ..................... -
20 ———F—— —
DPT-07
e D | 3) :
Med. gray w/tr. staining from 2.0-3.0' BLS,
40 4—— L sp f. SAND. N
: Dark brown grading to med. brown at
5.0-8.0' BLS.
p— M ..................... -
4 6.0 77— —
d i
g
- ol :
9
g ..................... -
2 i
7 8.0 280
§ ' Boring Terminated at Depth 8.0 ft
&
e i
2
3
\/_ =0hr.DTW _VW_ =24hr.DTW



P
) Engineers and Scientists
T arsn SHEET 1 OF 1
PROJECTNO: 215050  |STATE: NC |county:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-08
NORTHING: 192,083 | EASTING: 2,356,847 | CREW: Ben Steele ]
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 8.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: -
BLOW LAB.| ¥ |t
DEPTH| counT | MOL. SCREENINGmRESULTS Bl s 16 S[?éLs é':u[; $|(())(J<
05 05 05 05 (ppm) | s | © |DEPTH ELEVATION
0 = S0 70 1000 0.0 LAND SURFACE
0.0
--------------------- GW Rock and gravel mixture.
i o | 1.0
20 11—+
- D .....................
40 +———F— e
Med. brown w/gray and tr. staining from
_____________________ sp 1.0-3.0' BLS, f. SAND.
Trace rock at 2.5' BLS.
Increase in staining from 4.0-8.0' BLS.
_ D |- DPT-08
(5"
4 6.0 77—
d | |
g
- M|
9
g .....................
2 hi
i 8.0 l8.0
§ ' Boring Terminated at Depth 8.0 ft
&
e
z
3
\/_ =0hr.DTW _VW_ =24hr.DTW




CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

P
) Engineers and Scientists
T arsn SHEET 1 OF 1
PROJECTNO: 215050  |STATE: NC |county:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-09
NORTHING: 192,088 | EASTING: 2,356,812 | CREW: Ben Steele ]
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 8.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: --
BLOW LAB.| ¥ |t
DEPTH| COUNT | MOL. SCREENENGmI)?ESULTS D g 5 Slg)llzléégll?:’?%(,)\r
05 0.5 0.5 0.5 pp s | © |DEPTH ELEVATION
0 2S00 750 1,000 LAND SURFACE
0.0
--------------------- SwW Grass and rock in sand matrix. E
- D .....................
20 ————F— —
DPT-09
. D |-c o 3) -
A1 1 Lt. brown grading to dark brown to white n
w/staining throughout, f. SAND
--------------------- SP White grading to dark brown from 4.0 to B
5.0' BLS. Med. to light brown from 5-8'
n Mol BLS. 1
6.0 —————FT— —
- M ..................... -
8.0 - -
Boring Terminated at Depth 8.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

P
) Engineers and Scientists
TP uars) SHEET 1 OF 1
PROJECTNO. 215050  |STATE: NC | COUNTY:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-10
NORTHING: 192,103 | EASTING: 2,356,848 | CREW: Ben Steele )
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE:  Power Probe METHOD: DPT 0 HOUR DTW: NM | BORING DEPTH: 8.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24HOURDTW:  NM | WATER DEPTH: --
BLOW LAB.| § | L
DEPTH| COUNT | MOL. SCREEN;NGmI)?ESULTS D 8 5 Slg)llzléégll?:’?%(,)\r
05 05 05 05 pp s | © |DEPTH ELEVATION
0 2S00 750 1,000 LAND SURFACE
0.0
--------------------- SW Asphalt and gravel in sand matrix. .
- D .....................
20 T —
- D ..................... ]
40 - —
Med. to dark gray and brown w/staining
--------------------- SP from 2.0-8.0' BLS, f. SAND. .
Increase in staining at 5.0' BLS.
_ D |- DPT-10 _
()
6.0 T - —
- D ..................... ]
8.0 ; -
Boring Terminated at Depth 8.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



CATLIN ENVIRO. 1LOG 215050 _NCDOT _ILM _PSA GPJ CATILINGDT 07/27/15

!
) Engineers and Scientists
To: vzt SHEET 1 OF 1
PROJECTNO. 215050  |STATE: NC [COUNTY:  New Hanover | LOCATION:  Wilmington
PROJECT NAME: SR 1409 (Military Cutoff Road Extension) | LOGGED BY: Corey Futral | BORING ID:
from SR 1409 to US 17 in Wilmington DRILLER: D.T. Chalmers. Jr. DPT-11
NORTHING: 192,113 | EASTING: 2,356,857 | CREW: Ben Steele }
SYSTEM: NCSP NAD 83 (USft) | BORING LOCATION: LAND ELEV.: NM
DRILL MACHINE: Power Probe METHOD: DPT 0 HOUR DTW.: NM | BORING DEPTH: 8.0
START DATE: 06/18/15 FINISH DATE: 06/18/15 24 HOUR DTW: NM | WATER DEPTH: --
BLOW LAB.| Y L
DEPTH| COUNT | MOL SCREEN;NGmI)?ESULTS D <S: 5 SSé;égﬁ:?%iK
05 0.5 05 0.5 PP s | © |DEPTH ELEVATION
0 2S00 750 1,000 LAND SURFACE
0.0
--------------------- SW Asphalt and gravel in sand matrix .
- D .....................
20 T————1— —
DPT-11
E D |- 3) -
40 - - Med. brown grading to dark brown —
w/staining increasing at depth, f. SAND.
_____________________ sp Rock fragments from 4.0-4.5' BLS. ]
Med. brown to It. gray from 4.5-7.0' BLS.
Dark brown from 7.0-8.0' BLS. Wet to
— Mo saturated. .
60 T——————— - —
- W ..................... -
8.0 , -
Boring Terminated at Depth 8.0 ft

_\/_ =0hr.DTW

VW =24hr. DTW



APPENDIX D

QROS QED™ REPORT AND CHAIN OF CUSTODY

NCDOT; WBS35781.1.2_Scotchman_PSA CATLIN Engineers and Scientists
CATLIN Project No. 215050 July 2015



QED

Client: CATLIN ENG. & SCI.

Address:

Samples taken
Samples extracted
Samples analysed

\QIROS

Thursday, June 18, 2015
Thursday, June 18, 2015
Friday, June 19, 2015

Results generated by a QED HC-1 analyser.

Concentration values in mg/kg for soil samples and mg/L for water samples.

(SBS) or (LBS) = Site Specific or Library Background Subtraction applied to result : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate present

Contact: BEN ASHBA Operator KING
Project: 215050; NCDOT ILM SCOTCHMAN PSA
. Dilution | BTEX GRO DRO TPH Total 16 EPA . : .
Matrix Sample ID used (C6-C9) | (c5-c10) |(c10-c35)| (C5- C35) Aromatics PAHS BaP Ratios HC Fingerprint Match
(C10-C35)
% light| % mid h::vy

s DPT-01 (6") 0945 22.2 <1.1 <0.56 <0.22 <0.56 <0.11] <0.02| <0.011 0 0| 100]Background Organics

S DPT-02 (5" 1005 22.2 <1.1 <0.56 <0.22 <0.56 <0.11] <0.02| <0.011 0 0| 100|V.Deg.PHC (FCM) (P)

S DPT-03 (3) 1015 26.5 <1.3 <0.66 1.9 1.9 1.7 0.19 0.007 0 81 19]V.Deg.PHC (FCM) 78.1%

s DPT-04 (2.5") 1025 24.5 3.9 3.9 0.65 4.55 0.62 0.07 0.005| 86.4| 8.7| 4.9|Deg.Gas (FCM)

S DPT-05 (2.5") 1030 26.3 <1.3 <0.66 0.43 0.43 0.41 0.05| <0.013 0| 60.3| 39.7|V.Deg.PHC (FCM)

S DPT-06 (2.5") 1045 24.3 <1.2 <0.61 18.9 18.9 18 2.1 0.27 0| 74.6| 25.4|Pyrogenic HC (FCM) 60.5%

s DPT-07 (3") 1120 24.1 <1.2 <0.6 3.8 3.8 3.6 0.39 0.018 0| 82.7| 17.3|V.Deg.PHC (FCM) 89.3%

S DPT-08 (5" 1130 24.3| <0.61 <0.61 0.5 0.5 0.47 0.04| <0.012 0 0| 100|Background Organics (FCM)

S DPT-09 (3" 1150 23.6 <1.2 <0.59 104 104 10.2 1.2 0.12 0| 81.1| 18.9|Pyrogenic HC (FCM) 73.9%

S DPT-10 (5") 1245 23.6 <1.2 <0.59 4.3 4.3 4.2 0.47 0.024 0| 79.8| 20.2|Vv.Deg.PHC (FCM) 69.6%

s DPT-11 (3" 1300 23.4 <1.2 <0.59 44.2 44,2 42.1 4.8 0.34 0| 79.6| 20.4|Vv.Deg.PHC (FCM) 63.6%

Soil values are not corrected for moisture or stone content

Fingerprints provide a tentative hydrocarbon identification. The abbreviations are:- FCM = Results calculated using Fundamental Calibration Mode : % = confidence for sample fingerprint match to library




QED Hydrocarbon Fingerprints

Project:  215050; NCDOT ILM SCOTCHMAN PSA

DPT-01 (6') 0945 : Background Organics

Friday, June 19, 2015

DPT-02 (5') 1005 : V.Deg.PHC (FCM) (P)

QED

0

QED

14poO

L

DPT-03 (3') 1015 : V.Deg.PHC (FCM) 78.1%

DPT-04 (2.5') 1025 : Deg.Gas (FCM)

QED

1962

/

9
I

=
=)
N
w

DPT-05 (2.5') 1030 : V.Deg.PHC (FCM)

DPT-06 (2.5') 1045 : Pyrogenic HC (FCM) 60.5%

QED

0

;
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QED

19183

DPT-07 (3') 1120 : V.Deg.PHC (FCM) 89.3%

DPT-08 (5') 1130 : Background Organics (FCM)

QED

4483

4

QED

2343
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DPT-09 (3') 1150 : Pyrogenic HC (FCM) 73.9%

DPT-10 (5') 1245 : V.Deg.PHC (FCM) 69.6%

QED

10473

/
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Z
0
U




Client:

Address:

Q=D

CATLIN ENG. & SCI.

Samples taken
Samples extracted
Samples analysed

QIROS

Thursday, June 18, 2015
Thursday, June 18, 2015
Friday, June 19, 2015

Contact: BEN ASHBA Operator KING
Project: 215050; NCDOT ILM SCOTCHMAN PSA
Dilution | BTEX GRO DRO TPH Total 16 EPA
Matrix Sample ID used (C6-C9) | (c5-c10) |(c10-c35)| (C5- C35) Aromatics PAHS BaP Ratios HC Fingerprint Match
(C10-C35)
% light| % mid h::vy
S DPT-11 (3) 1300 23.4 <1.2 <0.59 44.2 44,2 42.1 4.8 0.34 0| 79.6| 20.4|V.Deg.PHC (FCM) 63.6%

Results generated by a QED HC-1 analyser.

Concentration values in mg/kg for soil samples and mg/L for water samples.

(SBS) or (LBS) = Site Specific or Library Background Subtraction applied to result : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate present

Soil values are not corrected for moisture or stone content

Fingerprints provide a tentative hydrocarbon identification. The abbreviations are:- FCM = Results calculated using Fundamental Calibration Mode : % = confidence for sample fingerprint match to library




QED Hydrocarbon Fingerprints
Project: 215050; NCDOT ILM SCOTCHMAN PSA Friday, June 19, 2015

DPT-11 (3') 1300 : V.Deg.PHC (FCM) 63.6%




Chain of Custody Record and Analytical Request Form

| sample D | Sample Collection TAT Requested ctient: (G, Hin E‘-‘-f y5a
QED UVF Date Time Initials | 24 Hour | 48 Hour '
Dri-ci (6) (oBs | o145 F 7 Con)tacx y
OPT-02 [5) 1005 ‘- / =
PPI-e3 (39 015 v Phone: (910)452-58¢ 1
PT-05 (2:5) 30 ~/ i e oK €
DIt 705 & 1o e ben .awhba@ o, om
PPT-06 (259 1045 v
DET-oT (3) TP ¥ Project Reference:
DT -0 (5) 3o v 215050 . N(DoT
PT-09(3") “55 ‘5 Scotthnon PSA
»1-10 (5D 1245
» - J__ 2 pu—
L L?) v / £ach Sample will be analyzed for total
BTEX, GRO, DRO, TPH, and PAH
Each Sample will generate a fingerprint
representative of the petroleum product
within the sample. Electronic Data will be
submitted to the email ahove.
L g/ Febecea (wen 06/19/15
"~ Date/time Accepted by Date/time
Relinguished by Date/time Accepted by Date/time
Relinquished by Date/time Accepted by Date/time

910-508-1940

SHIP TO: QROS
420 Raleigh Street Suite E
Wilmington, NC 28412

Contact: Leila Tabatabai

Hrosic.com
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