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1.0 SITE HISTORY/BACKGROUND

The former Esso/Exxon is located at 1709 Highway 17 North in Bridgeton, NC and
served as a convenience store with fuel retail services (Figure 1). The USTs were last
owned and operated by Pearl and Ettie Fowler who are now deceased. Four inactive
underground storage tanks (USTs) remain at the property. Reportedly, the USTs were
active until 1977. The size and content of each tank is not known at this time. The
USTs are located within the DOT right of way in the vicinity of the foundation (concrete
pad) of the former onsite store. One UST is believed to be on the south side of the
foundation and two are located adjacent to each other on the north side. A fourth UST
is believed to be beneath the concrete pad adjacent to the former dispenser island. The
approximate locations of the former USTs are detailed on Figure 2.

Weston Solutions, Inc. (Weston) conducted assessment activities at the referenced site
in December 2004 on behalf of the NCDOT. These assessment activities were
conducted in advance of proposed roadway widening activities of Highway 17 by the
NCDOT. The results of these activities were presented in the “Preliminary Site
Assessment” report prepared by Weston. Included in these assessment activities were:
a geophysical survey to locate potential USTs at the site; soil sampling activities; and
groundwater sampling activities. Based upon the results of these activities: Four to five
potential USTs were identified; soil sample analytical results indicated impacts by TPH-
DRO at concentrations above “Action Levels”; and groundwater analytical results
indicated impacts by targeted compounds above 2L Standards (standards). Summary
tables and figures from the Weston Report are included in Appendix A.

The following is a summary of the site history after the completion of the initial
assessment report:

e On January 25, 2005, NCDOT submit report to the North Carolina Department of
Environment and Natural Resources — Division of Waste Management — UST
Section (NCDENR-DWM-UST).

o February 4, 2005, a Notice of Regulatory Requirements (NORR) is issued to the
current property owner, Ms. Juanita Register, requesting UST closure and the
completion of an LSA. Ms. Register responds indicating she is the property
owner but is not the responsible party.

e February 28, 2005, a NORR s issued to Exxon/Mobile, requesting UST closure
and the completion of an LSA.

e May 17, 2005, UST Section inspects the site.

e April 19, 2006, a Notice of Violation (NOV) is issued to Exxon/Mobile requesting
an LSA be completed.

e May 16, 2006, Exxon/Mobile responds indicating they are not the responsible

party.
e« June 1, 2006, the site is referred to the State Lead program because the

responsible party is deceased.
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CAPACIT
RELEASE
PRODUC Y DATE DATE
USTIDNO| """+~ | (GALLON |INSTALLED| CLOSED D’SC%VERE
S)
1 Unknown | Unknown 1950s 1977 No
2 Unknown | Unknown 1950s 1977 No
3 Unknown | Unknown 1950s 1977 Yes
4 Unknown | Unknown 1950s 1977 Yes

2.0 RISK CHARACTERIZATION/RECEPTOR INFORMATION

On August 30, 2006, W&R personnel completed a reconnaissance of the community
surrounding the subject site to document the adjacent land use and location of potential
receptors of soil and groundwater impacts by petroleum hydrocarbons. The following
paragraphs describe the findings of the previously described work. The “Limited Site
Assessment Risk Classification and Land Use Form” is included in Appendix B.

2.7 Water Supply Wells

A water supply well survey for the area within 1,500 feet of the source area was
completed on August 30, 2006. In the course of completing the survey, W&R viewed
the surrounding properties, interviewed available surrounding property owners,
managers, and tenants.

No private water supply wells (WSWs) were confirmed within 1,500 feet of the source
area at the site. Mr. Edward Riggs, an employee for the First Craven Sanitary District
informed W&R personnel that all properties in the surrounding area utilize Craven
County municipal water. Copies of the completed receptor survey forms detailing
surrounding property water supply information are included in Appendix B.

2.2 Public Water Supplies

Based upon information provided by Mr. Riggs, municipal water is available to the site
and all properties in the vicinity. Water is supplied by the First Craven Sanitary District
and the county water supply consists of a three well system located approximately 1.6
miles southeast of the site.

W&R Project #02060548.0

Former Esso/Exxon (Register Property)
November 16, 2006
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2.3 Surface Water

Based on field observations and review of the New Bern (7.5-minute series) topographic
map (Figure 1) produced by the United States Geological Survey (USGS), the nearest
surface water feature is a tributary (stream) of the Mills Branch located approximately

415 feet south of the site.

2.4 Wellhead Protection Areas

According to the NCDENR “Approved Wellhead Plans” database, the site is not located
in the First Craven Sanitary District Wellhead Protection Area. The well head protection
area boundary is approximately 3,000 feet south of the site.

2.5 Deep Aquifers in the Coastal Plain

According to the 1985 map entitled “Geology of North Carolina”, this site is located
within the River Bend Formation of the Coastal Plain Physiographic Province. The
River Bend formation is typically characterized as a limestone with calcarenite overlain
by and intercalated with indurated, sandy, molluscan-mold limestone.

Based on the Hydrogeologic Framework information provided by the NCDENR Division
of Water Resources (DWR), the City of Bridgeton well (S20K) is the closest data point
located approximately 2.26 miles southeast of the site. The Hydrogeologic Framework
Detail indicates: the surficial aquifer is 30 feet thick, underlain by the Castle Hayne
confining unit, which is 7 feet thick; the Castle Hayne aquifer is 94 feet thick, underlain
by the Beaufort confining unit that is 10 feet thick; the Beaufort aquifer is 201 feet thick,
underlain by the Peedee confining unit that is 24 feet thick. The Peedee aquifer is
located below the Peedee confining unit. The total thickness of the Peedee aquifer has
not been determined at the S20K data point. As presented in the DWR web page
education and technical assistance section, the Castle Hayne, Beaufort, and Peedee
aquifers are principal aquifers acting as significant sources of groundwater for potable
water supply and other agricultural or industrial interests in large portions of North
Carolina. The Hydrogeologic Framework Detail log and a copy of the DWQ discussion

are included in Appendix C.

As presented in the USGS Professional Paper 1401-1, entitled “Hydrogeologic
Framework of the North Carolina Coastal Plain”, (USGS Paper 1401-1) The Castle
Hayne aquifer is composed predominantly of limestone and sand, with minor amounts
of clay of Oligocene age, and was deposited under marine conditions. The most
distinguishing features of the Castle Hayne Aquifer are its carbonate content and its
great thickness of freshwater-bearing permeable material combined with the absence of
extensive or continuous clay layers. This is the most productive aquifer in North
Carolina. Because the Castle Hayne aquifer is composed of limestone and sand, the
estimated hydraulic conductivity ranges from 15 ft/day to 200 ft/day. Typically, the head
decreases downward into the Castle Hayne aquifer from overlying beds, indicating
recharge. Natural discharge from the Castle Hayne aquifer occurs in stream channels
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where the streams have cut into the aquifer or as upward leakage through overlying
sediments beneath streams and estuaries where the aquifer is covered. The potential
for upward leakage is present in downdip areas, even where other overlying confining
units are more than 80 to 100 feet thick. The Castle Hayne confining unit that overlies
the Castle Hayne aquifer is composed of beds of clay, sandy clay, and clay with sandy
streaks. The average thickness of the Castle Hayne confining unit is 14 feet.
Throughout much of its area, the Castle Hayne confining unit is thin and contains
enough sand to allow significant leakage between the Castle Hayne and the overlying
aquifers. However, the effectiveness of the confining unit is sufficient to support a 10-
foot head difference across it in places.

The Beaufort aquifer is composed primarily of rocks of the Beaufort formation described
as dark green and grey sand and clay of Paleocene age, and also described as green
or greenish-grey shale and fine to medium shaly, glauconitic sand of Midwayan age.
Generally, the Beaufort aquifer is composed of fine to medium glauconitic sand, clayey
sand, and clay beds of marine origin, with occasional shell and limestone beds up to
five or six feet thick. Except along the western margin of the unit and along the Virginia
border, limestone and shell beds are distinctive in geophysical logs of wells and test
holes in the central two-thirds of the area from Onslow County to Pasquotank County.
The Beaufort aquifer has an eastward or northeastward trend of decreasing percentage
of permeable material ranging from 70 to 50 percent. The average hydraulic
conductivity is for this aquifer is about 35 ft/day. The Beaufort aquifer is recharged from
both the Yorktown and Castle Hayne aquifers in upland areas along a 15 to 20 mile
wide band paralleling the western margin of the aquifer. It discharges beneath stream
valleys and throughout the area east of the recharge area. The Beaufort confining unit
that overlies the Beaufort aquifer is composed of the uppermost sediments of the
Beaufort Formation and possibly some younger clay, silt and sandy clay. The thickness
of this unit ranges from 0 to 80 feet with an average thickness of 24 feet.

The Peedee aquifer is composed largely of the Peedee Sand of Late Cretaceous. This
formation is composed of fine to medium grained sand interbedded with gray to black
marine clay and silt. Sand beds are commonly gray or greenish-gray and contain
varying amounts of glauconite. The Peedee Aquifer consists of nearly 70 percent sand
and its typical fine to medium grain size suggests a hydraulic conductivity of 25 ft/day
with an average estimated hydraulic conductivity of 34 ft/day. The Peedee confining
unit that overlies the Peedee aquifer, is composed of clay, silty clay and sandy clay.
The average thickness of the Peedee confining unit is 25 feet and these clays have very
low permeability throughout most of its areal extent. In general, the Peedee aquifer is
recharged by all overlying aquifers west of the line from central Onslow County to
central Pitt County and discharge occurs along stream in the general recharge area.
The nearest discharge point is Island Creek located approximately 1,100 feet to the
northeast of the site. The Black Creek aquifer underlies the Peedee throughout its
extent. Head differences between the two aquifers allow for vertical exchange of

groundwater in both directions.
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2.6 Subsurface Structures

No subsurface utilities or conduits were noted in the immediate vicinity of the site
subject area. A concrete drainage culvert intersects Highway 17 approximately 300 feet
south of the source area. The municipal water and sewer lines are located along the
eastern side of Highway 17 North and are not believed to be potential contaminant
pathways. Overhead power lines were noted intersecting the site property alongside
Highway 17. No basements were observed on adjacent properties.

2.7 Land Use

The majority of properties in the surrounding area appear to be residential. The
Register residence (property owner) is located approximately 180 feet south of the
source area. The concrete foundation of the former convenience store and the remnant
structure of the former dispenser island remain in the source area. A trailer park is
located on the adjacent property to the north of the site. Property to the west appeared
to be wooded and undeveloped. Single family homes and a trailer park are located
across Highway 17 N to the east of the site property. A railway system is located
alongside Highway 17 N approximately 190 feet to the east. Land use and zoning
classifications have not been established for the site or surrounding area. Please see
the “Risk Classification” form in Appendix B for additional information.

2.8 Property Owners and Occupants

A list of the property owners contiguous to the site can be found in Table 1. Figure 3
presents the properties contiguous to the site.

3.0 SITE GEOLOGY AND HYDROGEOLOGY

According to the geologic map of North Carolina (1985) the site lies within the River
Bend Formation of the Coastal Plain Physiographic Province. The River Bend
formation is typically characterized as a limestone with calcarenite overlain by and
intercalated with indurated, sandy, molluscan-mold limestone. Field classification of
soils encountered indicated silty sands from the ground surface to 4 feet below land
surface (BLS) and clayey sands from 4 to 7 feet BLS. Groundwater depths ranged from
3 95 feet to 4.22 feet below the top of the wells across the area of intrusive assessment

activities.

WA&R also examined the U.S. Geological Survey 7.5-minute series topographic map of
New Bern, North Carolina Quadrangle, which indicates the site is located approximately
between 5 and 10 feet above mean sea level in a relatively flat area (Figure 1).
Groundwater appears to flow to the west based upon site topography.
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4.0 SAMPLING METHODOLOGY AND RESULTS
UST Verification

Prior to groundwater assessment activities, a utility locator was onsite with W&R
personnel in an attempt to verify the locations of the steel USTs on the site property. A
Metrotech 880-B® metal detection unit was utilized to detect buried metal at the site and
pinpoint areas to focus on during UST locating procedures. Once suspect areas were
determined on the site property, field personnel advanced metal probe rods into the
ground and attempted to make contact with the top of the buried USTs. The area
surrounding the onsite concrete foundation was inspected by these procedures. W&R
was able to identify three of the USTs (UST-1, UST-3, and UST-4). The fourth (UST-2)
was not verified but is believed to be beneath the concrete foundation. UST-1 was
found 1.5 feet south of the concrete foundation of the former onsite structure
approximately 52 feet from Highway 17 N.  UST-3 was located approximately 17.5 feet
north of the foundation and UST-4 was located adjacent to UST-3 approximately 15.5
feet from the foundation and 53 feet from the highway. The locations of the USTs are
presented on Figure 2.

Groundwater Assessment

On October 17, 2006, W&R personnel were onsite to install and sample two
groundwater monitoring wells (MW-1 and MW-2). Monitoring well MW-1 was installed
adjacent to UST-1 on the south side of the concrete foundation. MW-2 was placed in
the vicinity of the UST-3 and UST-4 located on the north side of the foundation.

Monitoring wells MW-1 and MW-2 were installed to determine aquifer conditions relative
to the former USTs at the referenced site. MW-1 was advanced to a depth of 7 feet
BLS and MW-2 was installed at a depth of 6.5 feet BLS utilizing a stainless steel
handauger. To prevent cross-contamination, the handauger was decontaminated
between well installations. The wells were constructed with 5 feet of 2-inch ID Schedule
40 PVC 0.010" slotted screen at the base of the boreholes, and 2" ID Schedule 40 PVC
riser to land surface. The annular spaces were backfilled with sand to a level above the
screen, followed by a hydrated bentonite seal and then neat cement grout to land
surface. The wellheads were secured with 2-inch locked expansion plugs and bolt
down flush mount manholes stabilized in place by concrete pads. The soil boring logs
and Well Construction Records are included in Appendix D. The location of the wells is

presented in Figure 2.

Prior to sampling, depth to water measurements were collected from the wells using a
decontaminated electronic water level meter. The depth to water measurements were
collected to determine the volume of water in the wells. The depth to water was
measured to be between 3.95 feet and 4.22 feet below the top of the wells (Table 2).
The monitoring wells were then developed to remove any fine sediment that may have
been present after installation. Groundwater and sediment was removed using a new
dedicated disposable bailer for each well. The wells were then allowed to recharge
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prior to collecting the groundwater samples. The samples were collected using the
same disposable bailers that were used for each monitoring well, transferred to
laboratory prepared containers, immediately placed on ice in a cooler and transported
under chain of custody to a North Carolina Certified laboratory for analysis. The
samples collected from both MW-1 and MW-2 were analyzed for VOCs by EPA Method
6210D, for semi-volatiles by EPA Method 625, and for aliphatics and aromatics by
MADEP Method EPH/VPH.

Based on the analytical report, several semi-volatile organics were detected above 2L
Standards and Gross Contaminant Levels (GCLs) in the samples collected from
monitoring well MW-2. It should be noted that those compounds detected at
concentrations above GCLs were reported as estimated values (J-flagged), as they
were detected at concentrations below reportable limits. No targeted compounds were
detected in the samples collected from MW-1. A summary of the analytical results is
included in Table 3. A copy of the analytical report is included in Appendix E.

5.0 CONCLUSIONS

Based on the results of this Phase | Limited Site Assessment, W&R concludes the
following:

e Four underground storage tanks (UST-1 through UST-4) are believed to remain
at the site property.

» Municipal water is available to the site and the surrounding properties and is
provided by First Craven Sanitary District.

e No water supply wells were identified within 1,500 feet of the site.

e The area in the vicinity of the site is characterized as rural residential. The land
use for the site is not established but would probably be residential. The
surrounding area is residential or undeveloped.

¢ Groundwater at the site was measured to be approximately 4 to 5 feet below land
surface.

e Soil screened above the groundwater table during the installation of both MW-1
and MW-2 did not appear to be impacted by petroleum hydrocarbons.

e LSA groundwater sample analytical results indicated targeted compounds above
2L Standards and GCLs in MW-2. It should be noted that the compounds
detected above GCLs were estimated values detected at concentrations below
laboratory reportable limits. No targeted compounds were detected in samples
collected from MW-1.

e The nearest surface water feature is a tributary of the Mills Branch located
approximately 415 feet south of the site. Several detected targeted compounds
in the groundwater collected from MW-2 were at levels exceeding the 15A NCAC
2B .0200 Standards (2B Standards) by more than a factor of 10. Please note
that these compounds exceeding 2B Standards were estimated values detected
at concentrations below laboratory reportable limits.
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Based upon these conclusions, W&R recommends the following:

e Additional onsite groundwater assessment to delineate the contaminant plume
and determine groundwater flow direction. One additional monitoring well should
be installed in the direction of the stream located approximately 415 feet south of
the source to determine groundwater conditions in that direction.

e Remove the onsite UST system.
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TABLE 2
SUMMARY OF GROUNDWATER ELEVATION DATA
Former Esso/Exxon - Register Property
Bridgeton, Craven County, NC

MW-1 70 | 20-701 NA 3.05' NA
MW-2 | 65 | 15-65] NA 4.2 NA

NA - Not available, well elevations were not surveyed.
Depth to water measurements collected on October 17, 2006.




TABLE 3
SUMMARY OF GROUNDWATER SAMPLING RESULTS
Former Esso/Exxon
Bridgeton, Craven County, NC

Benzene 6210D 5000

Toluene 6210D 1000 257500
Ethylbenzene 6210D 550 29000
Xylenes (Total) 6210D 530 87500
Isopropylbenzene 6210D 70 25000
Methyl tert-butyl ether 6210D 200 200000
Naphthalene 6210D 21 15500
1,2,4-Trimethylbenzene 6210D 350 28500
1,3,5-Trimethylbenzene 6210D 350 25000
n-Butylbenzene 6210D 70 6900

n-Propylbenzene 6210D 70 30000
4-lsopropyltoluene 6210D NL NL

TOTAL VOC'S
SEMI-VOLATILE ORGANIC §iLn SR e %i"‘f‘*@%ﬁmgwww

Naphthalene 625 21 15500

1-Methylinaphthalene 625 NL NL

2-Methylnaphthalene 625 14 12500

Anthracene 625 2100 2100 110000 1.2J
Benzo(a)anthracene 625 0.0479 22 0.0311 2. 2J
Benzo(a)pyrene (PAH) 625 0.00479 1.5 0.0311 J :
Benzo(b)fluoranthene (PAH) 625 0.0479 0.6 0.0311 _,_.i R
Benzo(g,h,i)perylene 625 210 210 0.0311 Z 6J
Benzo(k)fluoranthene (PAH) 625 0.479 0.4 0.0311 R
Bis(2-ethylhexyl)phthalate 625 2.5 2500 5.9 3i GJ
Butylbenzylphthalate 625 NL NL 97 1.8J
Chrysene (PAH) 625 0.8 4.79 0.0311 2.6J
Dibenzo(a,h)anthracene (PAH) 625 0.0047 0.25 0.0311 2
Diethyiphthalate 625 NL NL 1043

Di-n-butylphthalate 625 NL NL NL

Di-n-octylphthalate 625 NL NL NL

Fluoranthene 625 280 280 370

Indeno(1,2,3-cd)pyrene (PAH) 625 0.047 31 0.0311

Phenanthrene 625 210 410 210

Pyrene 625 210 210 NL

TOTAL SEM I-VOC'S

INICS S8 cne e s

Bold represents a 2L violation.

ND - Not Detected
NL - Not listed
NA - Not analyzed

Shading represents a GCL violation.

C5 - C8 Alrphatlcs VPH 420 NL
C9 - C18 Aliphatics VPH/EPH 4200 NL
C19 - C36 Aliphatics EPH 42000 NL
C9 - C22 Aromatics VPH/EPH 210 NL
TOTAL VOC'S :

Notes:

J - Detected but below reporting limit; therefore, result is an estimated concentration (CLP J-Flag).




APPENDIX A
ELIMINARY SITE ASSESSMENT REPORT-SUMMARY

WESTON PR
TABLES/FIGURES




Py =)
- =t 2

MAP LOCATION

SCALE 1:20,000

SOURCE: topozone.com

N

REV. DRAWING DATE: ACAD FILE:
12/22/04
Site Vicinity Map
GLIENT: North Carolina Department of Transportation R
SLB
LOCATION: 1707 US 17 PE/RG:
Bridgeton, NORTH CAROLINA

DESIGNED: | DETAILED: PROJECT NO: FIGURE:

TR 1




— - —-- PROPERTY LINE

———m e EXISTING RIGHT-OF-WAY
— ——— EXISTING DRAINAGE

— A PROPOSED RIGHT-OF-WAY

EDGE OF GRAVEL/SOIL
DRIVEWAY OR PARKING

e EDGE OF STREAM

........ UNDERGROLIND STORAGE TANK
@ MONITORING WELL
e UTILITY POLE

® POWER POLE

@ UTILITY POLE

$. TELEPHONE & POWER
[ ]

® LIiGHT POLE
WILLIAM

EXIST R/W

PROPOSED R/W
EXIST R/W

HOUSE
TRAILER

i — -t *xﬁkl
i \ _..mv usT ) o~
A
i AR .z/mAP wi
.. __m _,.ﬂ..‘. S—— v ey, o
Pt . N, CUST | / =2
WOOD RAIL VA m_V [ LUST ) \ Q
FENCE ot o] S o H
_w._ GRASS I | -~ ~e
& N 58
\,
CONCRETE / Y 7mw._ i i R\ -PUNP ISLAND %,
COLVERT £y = 1 FILL CAPS
oL /M.,IT\ GRASS -+ 15'CONC A ,r,,. "
i LR e L, e TR 3 i I . MM
e e = : 38
T 8 2
e o
L US HIGHWAY 17 &t o=
ik = . £d.
— 52
" " “ rrrrr \\ ;) s AH _m _M.mm
(R f..rt & S 2k m m WU%
iy © z i
- <88 ¢
x e
=
-_— e g
seaer 1eao ||ln EEGEE




e

i . PROPERTY LINE Summary of Soil Sampling Laboratory Analytical /
|I.-|.I-..I EXISTING RIGHT -OF -WAY Parcel #53, William Register Property

—— —— EXISTING DRAINAGE
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OF GRAVEL/SOIL ampie k
........ BRTVeway 0 PARKING (1) ppm) | (merke) | (mefke)
e : (0-4) 0.0 24 ND
SB-08-A(0-4) - . '
........ UNDERGROUND STORAGE TANK 4
SB-08-B(0-4) (0-4) 4.5 9.8 ND \
®  MONITORING WELL SB-08-C(0-4) (0-4) 4.5 ND ND .
® UTILITY POLE SB-08-D(0-3) (0-3) 1.2 ND ND! ,,.
® POWER POLE SB-08-E(0-3) (0-3) 0.0 10 ND \
@ UTILITY POLE SB-08-F(0-3) (0-3) 0.0 ND % /
¥ ND!
$ TELEPHONE & POWER SB-08-G(0-3) (0-3) 0.2 ;
A SB-08-FI(0-3) ©-3) 0.0 # D & \
u L SB-081(03) 0-3) 00 56 ND e
i i .._. 1o anV \ 5 o k o
Summary of Groundwater Sampling Laboratory Analytical o L Yi g % Y mW/v
Parcel #53, William Register Property i AeEL
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TABLE 1

Summary of Soil Sampling Laboratory Analytical
Parcel #53, William Register Property

December 9, 2004

Saniple D Depth OVM Readings DRO GRO
(fo) (ppm) (mg/kg) | (mg/ke)
Applicalle e
SB-08-A(0-4) (0-4) 0.0 24 ND
SB-08-B(0-4) (0-4) 4.5 9.8 ND
SB-08-C(0-4) (0-4) 4.5 ND ND
SB-08-D(0-3) (0-3) 1.2 ND ND
SB-08-E(0-3) (0 -3) 0.0 10 ND
SB-08-F(0-3) (0-3) 0.0 ND ND
SB-08-G(0-3) (0-3) 0.2 ND ND
SB-08-H(0-3) (0-3) 0.0 48 ND
SB-08-1(0-3) (0-3) 0.0 8.6 ND
ppm = parts per million
me/kg = milligrams per kilograms
ND = Not Detected
Bold Indicates Exceedance of Standards




TABLE 2
Summary of Groundwater Sampling Laboratory Analytical
Parcel #53, William Register Property
December 9, 2004

North Carolina
Groundwater
Quality Standard
(GWQS)

Gross Contamination
Levels for SAMPLE ID
Groundwater (GCL)

Lead (ug/)
Ethylzen B
Xylene (Total)

md&p-Xylene

o-Xylene

Naphthalene

il
Aliphatic (C05-C08)
Aliphatic (C09-CI18)
Aliphatic (C19-C36)
Aromatic (C09-C22)

# - Considered immobile

ug/l - micrograms per liter

mg/1 - milligrams per liter

Bold Indicates Exceedance of Standards

- indicates there was no value available for that particular constiuent
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LAND USE/RISK CLASSIFICATION FORM & RECEPTOR SURVEY FORMS




Limited Site Assessment Risk Classification and Land Use Form

Part I - Groundwater/Surface Water/Vapor Impacts

High Risk

1.

Has the discharge or release contaminated any water supply well including any used fo
non-drinking purposes? YE
If yes, explain. _Not to our knowledge

Is a water supply well used for drinking water located within 1000 feet of the source arga
the discharge or release? YE

i yes, explain.

Is a water supply well used for any purpose (e.g. irrigation, washing cars, industrial
cooling water, filling swimming pools) located within 250 feet of the source area of th

release or discharge? YE

Does groundwater within 500 feet of the source area of the discharge or release have the

potential for future use in that there is no other source of water supply other than the @

groundwater? YE
Explain. Municipal water is available-groundwater is the source of water for this systent:

The site is located in a wellhead protection area for the municipal water system.

Do vapors from the discharge or release pose a threat of explosion because of accumulation
of the vapors in a confined space or pose any other serious to public health, public safef

the environment? YES

If yes, explain.

Are there any other factors that would cause the discharge or release to pose an imminep
danger to public health, public safety, or the environment? YES




Intermediate Risk

release?

7. 1s a surface water body located within 500 feet of the source area of the discharg@
/INO

A stream is located approximately 415 feet south of the site.

If yes, does the maximum groundwater contaminant concentration exceed the surfd
quality standards and criteria found in 15A NCAC 2B .0200 by a factor of 10?
Several groundwater contaminant concentrations are at levels exceeding surface water

standards by more than a factor of 10 but are estimated levels detected at concentrations

below detectable laboratory limits.

8 s the source area of the discharge or release located within designated wellhead protectje
area as defined in 42 USC 300h-7(e)? YE _

If yes, explain.

9. Is the discharge or release located in the Coastal Plain physiographic region as designated
on a map entitled "Geology of North Carolina" published by the Department in 196&?)
YES/NO

p——

If yes, is the source area of the discharge or release located in an area in which there is

unconfined or semi-confined deeper aquifer that is being used or ma
used as a source of drinking water? NO

recharge to an

If yes, explain

The site is located in an area underlain by the Castle Hayne, Beaufoxt;

and Peedee Aquifers that serve as the principle sources of water for the area.

contamination levels established (see Table 7) by the Department?

10. Do the levels of groundwater contamination for any contaminant exceed the gro@
/INO

Multiple PAH’

s such as benzo(a)pyrene were detected at levels exceeding GCLs.

Please note they are estimated levels detected at concentrations below detectable laboratory

limits.




Part II - Land Use
Property Containing Source Area of Discharge or Release

The Questions below pertain to the property containing the source area of the release.
NATIER
Explain;__A residence is located on the site property, but the portion surrounding
subject area is vacant.

2. Does the property contain a school, daycare center, hospital, playground, park, recrej
area, church, nursing home, or other place of public assembly: YES

Explain: _The property is residential

1. Does the property contain one or more primary or secondary residences (per or

temporary)?

3. Does the property contain a commercial (e.g., retail, warehouse, office/business space,
etc.) or industrial (e.g., manufacturing, utilities, industrial research and developmern
chemical/petroleum bulk storage, etc.) enterprise, an inactive commercial or indug

enterprise, or is the land undeveloped? YE
Explain: _ The source area is currently vacant with no remaining structure.

4. Do children visit the property? @INO

Explain: _There is always the possibility for children to visit the site.

5. Is access to the property reliably restricted consistent with its use (e.g., by fences, securi

personnel or both)? YES/NO

Explain: The site is easily accessible.

6. Do pavement, buildings, or other structures cap the contaminated soil? YE
Explain. _A portion of the contamination at the site property is capped by a concrete pad.
The majority of the site property is a grass surface. Not all onsite contamination is capped.




If yes, what mechanisms are in place or can be put into place to ensure that the
contaminated soil will remain capped in the foreseeable future?
The concrete pad will need to remain in place to cap the soil beneath.

7. What is the zoning status of the property? The site was commercial property at one time,

but is in a rural residential setting. No zoning is established.

8. Is the use of the property likely to change in the next 20 years? @0
Explain: _ The subject area is a vacant lot and may be utilized within 20 years.

Property Surrounding Source Area of Discharge or Release
The questions below pertain to the area within 1500 feet of the source area of the discharge of

release (excludes property containing source area of the release):

9. What is the distance from the source area of the release to the nearest primary or secondary

residence (permanent or temporary)?
Approximately 180 feet

10. What is the distance from the source area of the release to the nearest school, daycare
center, hospital, playground, park, recreation area, church, nursing home or other place of

public assembly? Beyond 1,500 feet

What is the zoning status of properties in the surrounding area? _Rural residential (no true

zoning established)

11. Briefly characterize the use and activities of the land in the surrounding area.
Most of the properties in the surrounding area are private residences. Several trailer

parks are located in the vicinity of the site.




Incident Number: Incident Name: Former Esso/Exxon (Register property)

Please Provide the Following Information (to the best of your knowledge)

Name and telephone number of person corrjjz;nleting the survey:
Address of property receiving survey: (Y02 Ly, 170
City Bridgeton County Craven

What is the source of your drinking water? Public Water/Water Supply Well/Stream Intake/Other (please
explain below) F';p-_f?" C Rewven Sa n :TQ}-';( DIST@:C—/_-_

Is there a water supply well on this property? Yes@ If "No" disregard remaining questions and return survey

[Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool -
Water Livestock , Other (specify) , You do not use the Well ;

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

/[/fﬁ

Additional water supply information: 7~ 7 L~
l -

T here Is an [(Oi1lg]) lacking clische kg =T Times ah Ot

| Dlopesgy ~ o /703 HFy 17 N,
AN AL -

Dhone — D SA-GC70- B3 SE T 75 Vbl

Please return completed survey to Withers & Ravenel Engineering & Surveying, Inc. by 9/13/06 using one of the following

methods:
1. Fax to: (919) 535-4545

2 Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-6006, Ask for Jayson Kilcoyne

4. E-mail to: jkilcoyne@withersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section
Officeat () -




Incident Number: Incident Name:

Please Provide the Following Information (to the best of your knowledge)

Name and telephone number of person completm th urvey Lo % Slec
Address of property receiving survey: 7o 7 ] 71\[5 '

City (o ghrn County “

/
What is the source of your drinking watey? Public Watei\Water Supply Well/Stream Intake/Other (please
explain below)

Is there a water supply well on this proberty’? Yeslég) If "No" disregard remaining questions and return survey

Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool
Water Livestock , Other (specify) , You do not use the Well ;

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

Additional water supply information:

Please return completed survey to Withers & Ravenel Engineering & Surveying, Inc. by using one of the following
methods:

1. Fax to: (919) 535-4545

2. Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-6006, Ask for Jayson Kllcoyne

4. E-mail to: jkilcoyne@withersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section

Officeat (__) -




Incident Number: Incident Name:

Please Provide the Following Information (to the best of your knowledge)

Name and telephone number of person completing the survey: MS. Buens
Address of property receiving survey: {715 /5. AR

City g dnr County  (Creen
7

What is the source of your drinking water? Public Water/Water Supply Well/Stream Intake/Other (please
explain below)

Is there a water supply well on this property? Yes@ If "No" disregard remaining questions and return survey

Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool
Water Livestock , Other (specify) , You do not use the Well .

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

Additional water supply information: — —taceC Pasl  VPronetdly
] l (

T

Please retun completed survey to Withers & Ravenel Engineering & Surveying, Inc. by using one of the following
methods: ‘

1. Fax to: (919) 535-4545 : L,

2. Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-60086, Ask for Jayson Kilcoyne

4. E-mail to: jkilcoyne@uwithersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section
Officeat () -




Incident Number: Incident Name:

Please Provide the Following Information (to the best of your knowledge)

Name and telephone number of person completing the survey: “The_ Ch&\/u‘\{ <
Address of property receiving survey: [70 R @Ak L 1. 170/

City @Q%ékﬂ\/ County  Crusean
What is the source of your drinking waterX Public Water/Water Supply Well/Stream Intake/Other (please
explain below)

Is there a water supply well on this property? Yes@ If "No" disregard remaining questions and return survey

Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool

Water Livestock , Other (specify) , You do not use the Well

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

Additional water supply information: — DA Sy WaAL

(

Please return completed survey to Withers & Ravenel Engineering & Surveying, Inc. by using one of the following

methods:

1. Fax to: (919) 535-4545

2. Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-6006, Ask for Jayson Kilcoyne

4. E-mail to: jkilcoyne@withersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section
Officeat (__) -




Incident Number: Incident Name:

Please Provide the Following Information (to the best of your knowledge)

Name and telephone number of person completing the survey: Ms, Tyndall

Address of property recgiving survey: (710 Us. {ir/',{ | 70N
City i County AL,

What is the source of your drinking water? @I\Nater Supply Well/Stream Intake/Other (please

explain below)
= Copnaly u.fwl'(f
A

Is there a water supply well on this property? Yes@ If "No" disregard remaining questions and return survey

Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool
Water Livestock , Other (specify) , You do not use the Well -

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

Additional water supply information:

Please return completed survey to Withers & Ravenel Engineering & Surveying, Inc. by using one of the following
methods:

1 Fax to: (919) 535-4545

2 Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-6006, Ask for Jayson Kilcoyne

4. E-mail to: jkilcoyne@withersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section
Office at (__) -




Incident Number: Incident Name:

Please Provide the Following Information (to the best of your knowledge)

Name and telephone number of person completing the survey: W@m

Address of property receiving survey: | 7(L \U\S. {14/./}’, (7
City (e County  fganeqn

J
What is the source of your drinking waterX Public WaterfWater Supply Well/Stream Intake/Other (please
explain below)

Is there a water supply well on this property? Yesll@ If "No" disregard remaining questions and return survey

Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool
Water Livestock , Other (specify) , You do not use the Well ;

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

Additional water supply information:

Please return completed survey to Withers & Ravenel Engineering & Surveying, Inc. by using one of the following
methods:

1. Fax to: (919) 5635-4545

2. Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-6006, Ask for Jayson Kilcoyne

4. E-mail to: jkilcoyne@uwithersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section
Officeat () -




Incident Number: Incident Name:

Please Provide the IESIIc}wing Information (to the best of your knowledge)

Name and telephone number of person completing the survey: "fo.,h% 51
\.}L'\,L‘;:

Address of property receiving survey: lﬂ% V.5, MI'? N

)
What is the source of your drinking water? Public Water/Water Supply Well/Stream Intake/Other (please
explain below)

Is there a water supply well on this property? Yesl@ If "No" disregard remaining questions and return survey

Name and address of owner(s) of property with water supply well

How many water supply wells are on your property?

What is the well(s) used for? (check all that apply) Drinking , Irrigation , Swimming Pool
Water Livestock , Other (specify) , You do not use the Well

How many residences are connected to the well (list addresses below)?

How deep is the well(s)? Date well was installed?

What is the casing depth of the well(s)?

What is the screen interval of the well(s)?

Additional water supply information:

Please return completed survey to Withers & Ravenel Engineering & Surveying, Inc. by using one of the following
methods:

1. Fax to: (919) 535-4545

2. Mail to: 111 MacKenan Drive, Cary, North Carolina 27511

3. Telephone: (919) 460-6006, Ask for Jayson Kilcoyne

4. E-mail to: jkilcoyne@withersravenel.com

If you have any questions, please contact the consultant indicated above or the UST Section
Officeat (___) -




APPENDIX C
HYDROGEOLIGIC FRAMEWORK DETAIL LOG: DWR NC AQUIFERS DISCUSSION




DWR Hydrogeologic Framework Database Detail Page | of |

North Carolina Department of Environment and Naturel Resources ; " About DWR = Contact Us = Jobs = News

n of Water Resources E

DWR Hydrogeologic Framework Detail for City of Bridgeton

o Field . Data 520K | | |3 surficial
oun raven sl I |
Latitude 35121667 W Uppe Tae thury €0
Longitude -77.005278 O Upper Tertary
Location Accuracy Map show Map | M Yorktown CU
Quad S 20K ™ Yorktown
Name link to logs City of Bridgeton = s €0
Depth 407.00| . =
Land Surface 8.00 |8 -110 Pungo River
Upper Tertiary CU 10001 =§ W Castle Hayne CU
Upper Tertiary 10001 | @& M Castle Hayne
Yorktown CU 10001 |8 -
Yorktown 10001 |8 REsuR Y
Pungo River CU 10001 3 Beaufort
Pungo River 10001 |= -210 |- M Peedee CU
Castle Hayne CU -22 |2 :
Peedee
Castle Hayne 298 ¢
Beaufort CU -123 § L W Mack Creek CU
Beaufort -133| - @ Black Creek
Peedee CU -334 ';i:_ B Upper Cape Fear CU
Peedee -358 (2
=310 ~ Ou
Black Creek CU 10003 o
Black Creek 10003 B Lower Cape Fear CU
Upper Cape Fear CU 10003 | M Lower Cape Fear
Upper Cape Fear 10003 M Lower Cretaceous CU
Lower Cape Fear CU 10003 L s
Lower Cape Fear 10003 TR SRR
Lower Cretaceous CU 10000| 40 - E Basement
Lower Cretaceous 10000 e 10002 - unit likely exists, but there is
Basement 10003 no data to pick elevation; l
Unit top elevations are shown in table, ; L
depths are shown in plot ® 10001 - unit does not exist;
e 10000 - unit is not penetrated;
e 10003 - unit likely exists, but it is not
penetrated.
NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 03.17.2006

Phone: (919)733-4064 - Fax: (919)733-3558

file://K:\06\06-0540\060548-Former Esso Exxon Station\Proj\DWR Hydrogeologic Fram... 11/15/2006

h—_




Aquifer Characteristics Page 1 of 4

About DWR = Contact Us » Jobs = News

[se

DWR Home > Education and Technical Assistance > Ground Water > AquiferCharacteristics

North Carolina Aquifers

The aquifers in North Carolina are highly varied in their character and water producing capabilities.
Several of these aquifers can be traced over large geographic areas and hence form principal
aquifers; significant sources of ground water for potable water supplies and other agricultural or
industrial interests in large portions of North Carolina. Other aquifers in the State provide less
significant amounts of water and cover smaller areas of the State. The following material describes
briefly some attributes of the principal aquifers, which include the lower Cape Fear, upper Cape Fear,
Black Creek, Peedee, Castle Hayne, Yorktown, Surficial, and Bedrock aquifers. Minor aquifers in the
State include the lower Cretaceous, Beaufort, and Pungo River.

Aquifers, or more accurately, aquifer systems, are hydraulically connected materials (sands,
limestone, and fractured rock) that provide water through a properly constructed well open to those
materials. In the coastal plain, an aquifer is typically composed of one to several layers of eastward
thickening, permeable sands or limestone split by discontinuous, clay-rich materials. Confining units,
consisting of clay-rich sediments, exist above and below an aquifer. These confining units are more
continuous clay layers and separate the aquifers. The surficial or unconfined aquifer overlies all the

confined aquifers in the coastal plain.

In the Piedmont and Blue Ridge Provinces of North Carolina, two major aquifer systems exist, and
usually interact with one another. The surficial materials or regolith of these provinces forms the
unconfined aquifer and the fractured rock beneath, is the unconfined to semi-confined bedrock aquifer.
Usually the surficial aquifer feeds the fractures in the bedrock aquifer.

Several of the principal aquifers deserve further classification. The upper and lower Cape Fear, Black
Creek, Peedee, and Castle Hayne aquifers form regional aquifers. In large portions of these aquifers,
sands and limestone materials are so well connected that withdrawals cause pressure reductions
many miles from the pumping center. This is good news in that wells are very high yielding. The
negative outcome is that pumping at one well affects water levels in wells for miles around. This can
be seen in water level data from the central coastal plain in the upper Cape Fear, Black Creek, and
Peedee aquifers; Robeson, Bladen and Columbus counties in the upper Cape Fear aquifer;
northeastern North Carolina in the lower Cape Fear aquifer; and Beaufort and surrounding counties in

the Castle Hayne aquifer.

The following correlation chart illustrates the relation between North Carolina coastal plain aquifers,
geologic time, geologic formations, and similar information from South Carolina and Virginia.

http://www.ncwater.org/ Education_and_Technica]HAssistance/Ground_Water/AquiferCh. .. 11/15/2006
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Principal Aquifers (links to the latest potentiometric surface maps available)

Historical potentiometric surface maps for the regional aquifers can be seen here.

present in the northwestern portion of the coastal plain at

referenced to mean sea level). The lower Cape Fear
r is composed of

e Lower Cape Fear aquifer: This aquifer is
elevations of -9 to -2325 feet, averaging -500 feet (
aquifer ranges from 20 to 1487 feet thick and averages about 300 feet thick. The aquife
fine to coarse sands. Wells typically yield 200-400 gallons per minute.

e Upper Cape Fear aquifer: This aquifer is present in the westem portions of the coastal plain at elevations of
295 to -1519 feet, averaging _250 feet. The upper Cape Fear aquifer ranges from 8 to 665 feet thick and
averages about 150 feet thick. The aquifer is composed of very fine to coarse sands and occasional
gravels. Wells typically yield 200-400 gallons per minute.

e Black Creek aquifer: This aquifer is present in the central and southwestern portions of the coastal plain at
elevations of 317 to -1207 feet, averaging -135 feet. The Black Creek aquifer ranges from 18 to 972 feet
thick and averages about 175 feet thick. The aquifer is composed of very fine to fine "salt and pepper"
sands. Wells typically yield 200-400 gallons per minute.

e Peedee aquifer: This aquifer is present in the central to southeastern portion of the coastal plain at <
elevations of 114 to -796 feet, averaging -30 feet. The Peedee aquifer ranges from 8 to 404 feet thick and
averages about 135 feet thick. The aquifer is‘composed of fine to medium sand. Wells typically yield up to

200 gallons per minute.
e Castle Hayne aquifer: This aquifer is wid

65 to -870 feet, averaging -90 feet. The
averages about 175 feet thick. The aquifer is composed of limestone, san

most productive aquifer in North Carolina. Wells typically yield 200-500 ga
2000 gallons per minute.

ely used in the eastern portions of the coastal plain at elevations of

Castle Hayne aquifer ranges from 15 to 954 feet thick and
dy limestone, and sand. It is the

llons per minute, but can exceed

http://www.ncwater.org/ Education_and_TechnicalﬁAssistance/Ground_Water/AquiferCh... 11/15/2006
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Aquifer Characteristics

e Yorktown aquifer: This aquifer is present throughout most o

ranging from 100 to -285 feet, averaging -
averages about 75 feet thick. Several localities tap
Roanoke Island, Kill Devil Hills, and Elizabeth City. Yorkt
clayey sand, shell beds, and coarser sand beds. Wells ty
surficial aquifer: This aquifer is widely used throughout t
aquifer is the shallowest and most susceptible to contamination
pollution sources. Commonly, large diameter wells (up to 3 feet
to store large quantities of water in the well casing. The surficial
in rainfall amounts -- they are the first to dry-up in a drought. On
to rainfall amounts, saltwater intrusion, poor qu
yield 25-200 gallons per minute.

Fractured Bedrock aquifer: This aquifer is widely used f
plain, Piedmont, and Blue Ridge Provinces. Usually six inc
fractures which are more commaon in valleys or draws. Thick
fractured bedrock can improve yields to 200 gallons per minu
well fields look for these higher yielding bedrock wells. Wells

own aq
pically

h wel

te

Minor Aquifers

o lower Cretaceous aquifer: This aquifer is rarely
plain below Hertford and Northhampton Counties.
2267 feet, averaging -1 135 feet. The lower Cretaceous aqui
averages about 407
and limestone beds.
Beaufort aquifer: T

The top of thi

n-central
uifer rang

his aquifer is present in the easter
22 to -1207 feet, averaging 237 feet. The Beaufort ag
about 49 feet thick. This aquifer is composed of fine
occasional shell and limestone beds.

Pungo River aquifer: This aquifer is present in the north-
feet, averaging -186 feet. The Pungo River aquifer ranges
feet thick. The aquifer consists of fine to medium sand.

from

Aquifer Maps

Maps of the North Carolina regional aquifers follow.
progress.” Maps are based on data collected from ]
mapping and interpretation in DWR project areas prog
Open-File 87-690, USGS WRIR 93-4049, 89-4128, & 87-4178;
Assessments of Wilmington Harbor, North Albemarle, CUA #1,
Central Coastal Plain. Arcview shape
transitional, and salty parts of the aquifer; the distributio
representing the contours of the aquifer top; and the ima

3 feet. The Yorktown aquifer rang
this aquifer and produce high

he State for individ

sequences of regolith (s

used. It is only fr

fer ranges
feet thick. The aquifer consists of fine to me

to medium glauconi

central coastal pl

files include a polygonal dat
n of boreh
ge linked in this table.
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f the northern coastal plain at elevations

es from 4 to 709 feet thick and
yielding wells including
uifer is composed of fine sand, silty and
yield 15-90 gallons per minute.

ual home wells. The surficial
from septic tank systems and other

in diameter) are drilled up to 60 feet deep
aquifer is also very sensitive to variations
the Outer Banks shallow wells are subject

ality ground water, and ocean overwash. Wells typically

or home water supply in the western coastal

illed to intercept water bearing
urficial aquifer) above
municipal

Is are dr

or more. industries and county or

typically yield 5-35 gallons per minute.

esh in the northern part of the coastal
s aquifer occurs at elevations of 355 to -
from 25 to 812 feet thick and
dium sand with occasional coarse sand
of the coastal plain at elevations of
4 to 148 feet thick and averages
tic sand, clayey sand, with

portion
es from

ain at elevations of -29 to -617
6 to 225 feet thick and averages about 56

Please consider this information as "work in
SGS and NCDENR sources and will change as
ress. Sources include the following: USGS

and DWR's Hydrogeologic
Southern Coastal Plain, and the
aset of the extent of the fresh,
oles as point data; line data
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Creek
Upper dokk kK
Cape Fear 172002
Lower R s
Cape Fear W 2005
The block diagram to the right

illustrates how the linked maps show
the distribution of salty and fresh water
in an aquifer. The width of the ‘
transition zone corresponds to the dip
of the fresh-salt water interface. A well
in the fresh extent shown on the map
will be fresh in that aquifer. A well in
the transition extent shown on the
map will encounter salty water in that
aquifer at t some depth. A well in the
salty extent shown on the map will be
salty in that aquifer. '

Approximate recharge areas for some of these aquifers are to be shown on a recharge map that is
under construction.

Aquifer recharge areas indicate where the respective aquifer may be recharged by the surficial aquifer.
Local conditions may not allow recharge to confined aquifers. Please refer to the typical water budget for
the NG coastal plain. As is clear in this budget diagram, a very small percentage of rainfall infiltrates into
the confined aquifer system. Most rainfall is lost to evapotranspiration, runoff, or infiltrates into the
shallow ground water system then discharges to local rivers and streams. This discharge to surface

drainage is commonly referred to as "base flow."

Those aquifers not shown are recharged laterally or by vertical movement through leaky confining
units.

NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 07.10.2006
Phone: (919)733-4064 - Fax: (919)733-3558

http://www.ncwater.org/ Education_dand_TechnicalHAssistance/ GroundﬂWater/AquiferCh... 11/15/2006
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APPENDIX D

SOIL BORING LOGS & WELL CONSTRUCTION RECORDS




BORING LDG BORING NO: MW-1 PAGE 1 OF 1
LOCATION: Former Esso/Exxon DATE COMPLETED: 10/17/08 PROJECT NO: 02060548.0
TOTAL DEPTH (FT): GRQQNDWATER DEPTH: 3.95' SCREEN INTERVAL (FT): 2.0'-7.0°
' DES NO. \

0 1 SM NS 0 Tan/dark brown, silty sand, fg sand, trace clay, no petroleum odor.

1 2 SM NS 0 Tan/dark brown, silty sand, fg sand, trace clay, no petroleum odor.

2 3 SM NS 0 Tan/dark brown, silty sand, fg sand, trace clay, no petroleum odor.

3 4 SM NS 0 Tan/dark brown, silty sand, fg sand, some clay, no petroleum odor.

4 5 sC NS 0 Clayey sand, gray/tan in color, fg-mg sand, moist, no fuel odor.

) 6 SC NS 0 Clayey sand, gray/tan in color, fg-mg sand, moist, no fuel odor.

6 7 SC NS 0 Clayey sand, gray/tan in color, fg-mg sand, moist, no fuel odor.
EQUIPMENT: Hand Auger WITHERS & RAVENEL
NOTES: Sl - Screen Interval NS - No sample collected 111 MacKenan Drive

BGS - Below Ground Surface Cary, NC 27511




BORING LOG

BORING NO: MW-2 PAGE 1 OF 1

LOCATION: Former Esso/Exxon

DATE COMPLETED: 10/17/06 PROJECT NO: 02060548.0

GROUNDWATER DEPTH: 4.22'

SCREEN INTERVAL (FT):1.0'-6.0°

TOTAL DEPTH (

FT): 6.5'

Tan/dark brown, silty sand, fg sand, frace clay, no petroleum odor.

sM NS 0

SM NS 0 Tan/dark brown, silty sand, fg sand, trace clay, no petroleum odor.
SM NS 0 Tan/dark brown, silty sand, fg sand, trace clay, no petroleum odor.
SM NS 0 Tan/dark brown, silty sand, fg sand, some clay, no petroleum odor.
SC NS 11,2 Clayey sand, gray/tan in color, fg-mg sand, moist, diesel odor.

SC NS >2,000 |Clayey sand, gray/tan in color, fg-mg sand, moist, strong diesel odor.

EQUIPMENT: Hand Auger

WITHERS & RAVENEL

111 MacKenan Drive

NOTES: Sl - Screen Interval NS - No sample collected
BGS - Below Ground Surface

Cary, NC 27511




North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
1636 Mail Service Center - Raleigh, N.C. 27699-1636-Phone (919) 733-3221

WELL CONSTRUCTION RECORD WELL CONTRACTOR: Jayson Kilcoyne —~ Wwe(s & @ o] TanCin
WELL CONTRACTOR CERTIFICATION #: 3457 -
STATE WELL CONSTRUCTION PERMIT #:

1. WELL USE (Check Applicable Box): Municipal [_] Industrial [_] Agricultural [] Monitoring [<]
Recovery [] Heat Pump Water Injection [] Other[ ] If Other, List Use:

9 WELL LOCATION: (Show sketch of the location below)
Nearest Town: Bridgeton County: Craven

1709 U.S. Highway 17N
(Road Name and Numbers, Community, or Subdivision and Lot No.)

3. OWNER: Nongl- DwM- Vst DRILLING LOG DEPTH
Address: 1637 Mol Setvice Comler From To Formation Description
Kaleign NC 27699 0 35 Silty Sand (SM)
(Gity or Town) J (State) (Zip Code) 35 7.0 Clayey Sand (SC)
DATE DRILLED 10-17-06
TOTAL DEPTH 7.0
CUTTINGS COLLECTED YESL | NOR<
DOES WELL REPLACE EXISTING WELL? YES[] NO[X
STATIC WATER LEVEL Below Top of Casing) 3.95 Ft.
(Use “+" if Above Top of Casing)
9. TOP OF CASING IS 0.0 Ft above Land Surface”

“Top of casing terminated at/or below land surface requires a variance In Accordance With 15A NCAV 2C.0118

10. YIELD (gpm) N/A METHOD OF TEST N/A
11. WATER ZONES (depth) _N/A

o N oo e

If additional space is needed use back of form.

C e T R e
12. CLORINATION: Type N/A Amount  N/A e ——
13. CASING
Depth Diameter Wall Thickness Material ~ LOCATION SKETCH
Or Weight/Ft. (Show direction and distance from at least two State
Bis 20 To 0 Ft 2 i sch 40 pve Roads, or other map reference points)
—————— s ——— S mm———— ) e — = \‘i‘
From To Ft. SO .1 ~pe
From To Ft. i 3N %
14, GROUT iR
Depth Material Method || o
Fom _0.8 To 0 ft. _neatcement pour [ )
From To Ft. Nm ] e %
15. SCREEN '\ b / i I S
Depth Diameter Slot Size Material ‘| \ \,i\\-\‘, [ e \
fom 7.0 To 20 2 010 m__pw AL/ — 1 e
From To ' Ft. In In | j\l | /T
From To Ft. In In 7 I;'r“ " / s
16. SAND/GRAVEL PACK: e
Depth Size Material [ e W N
From 7.0 To 15 r 1030 silica sand ; R
From To Ft. T R S
17. REMARKS: Bentonite 1.5't0 0.8’ BLS MW -1

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNE ;/
: [/1% /o

FOR OFFICE USE ONLY (SIGYATEURE OF PERSON/CONSTRUCTING THE WELL) (DATE)
Quad no: Submit oridinal to Division of Water Quality, Groundwater Section within 30 days.
Serial No.

e -
e ——— e




North Caralina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
1636 Mail Service Center - Raleigh, N.C. 27699-1636-Phone (919) 733-3221

WELL CONSTRUCTION RECORD

WELL CONTRACTOR:  Jayson Kilcoyne — W Mhacs & Lasiv.al vt

WELL CONTRACTOR CERTIFICATION #: 3457
STATE WELL CONSTRUCTION PERMIT #:
1. WELL USE (Check Applicable Box): Municipal [_] industrial [_] Agricultural [] Monitoring [X]
Recovery [ Heat Pump Water Injection [] Other [ ] If Other, List Use:
9 WELL LOCATION: (Show sketch of the location below)
Nearest Town: Bridgeton County: Craven
1707 U.S. Highway 17N
(Road Name and Numbers, Community, or Subdivision and Lot No.)
3. OWNER: NODENE - DwM ~ UST DRILLING LOG DEPTH
Address: 1437 Mol Servite — ¢ ender From To Formation Description
_ﬁa Leia W NC 27699 0 35 Silty Sand (SM)
(Gity or Town) (State) (Zip Code) 3.8 6.5 Clayey Sand (SC)
4, DATE DRILLED 10-17-06
5. TOTAL DEPTH 6.5
6. CUTTINGS COLLECTED YESL | NORX
7. DOES WELL REPLACE EXISTING WELL? YES[] NO[X
8. STATIC WATER LEVEL Below Top of Casing) 4.22 Ft.
(Use "+ if Above Top of Casing)
9. TOP OF CASING IS 0.0 Ft above Land Surface”
*Top of casing terminated atlor below land surface requires a variance In Accordance With 154 NCAV 2C.0118
10. YIELD (gpm) N/A METHOD OF TEST N/A
11. WATER ZONES (depth) _N/A
If additional space is needed use back of form.

12. CLORINATION: Type N/A Amount  N/A S ————
13. CASING

Depth Diameter Wall Thickness Material e LOCAﬂON SKETCH

Or Weight/Ft. (Show direction and distance from at least two State
Ereps 20 70 0 Ft 2 " sch 40 pye Roads, or other map reference points)
From To Ft. o , ) -
\ 1 gy

From To Ft. % i
14, GROUT n ‘

Depth Material Method | iy e '
From 0.5 To 0.2 Ft.  neat cement pour i ;' |
From To Ft. '\"i\. R
15. SCREEN T 3 L e

Depth Diameter Slot Size Material | \ VL “\*} i [ [—{’:_J :
Fom 6.5 To 20 Ft. 2 In 010 In pvc | ™ e ‘,i\ oY
From To Ft, In in Lo I wa® /M
From To Ft. In In I‘i-.—gi :,.'-" | v
16. SAND/GRAVEL PACK: T —Ee e

Depth - Size Material | "
From _6.5 To 10 f 1030 silica sand o W ol e
From To Ft. |;:f.. -l 1-;1:5:-:_—&———
17. REMARKS: Bentonite 1.0'to 0.5' BLS MW -2

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL CONSTRUCTION

STANDARDS, AND THAT ACOPY OF T

RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

Lol W15 ot
FOR OFFICE USE ONLY (SIGNATQRF OF PERSON GONSTRUCTING THE WELL) "{DATE)
Quad no: Submit original'to Division of Water Quality, Groundwater Section within 30 days.
Serial No.
I ——— N S T S — — —




APPENDIX E
LABORATORY REPORT AND CHAIN OF CUSTODY




Environmental Conservation Laboratories, Inc.

102-A Woodwinds Industrial Court E'NC— e

Cary NC, 27511 2
Phone: 919.467.3090 FAX: 919.467.3515 www.encolabs.com

Monday, October 30, 2006

Withers & Ravenel Environmental (WI1009)

Attn: David Kwiatkowski
111 MacKenan Drive
Cary, NC 27511

RE: Project Number: 02060548.0, Project Name/Desc: Former Esso/Exxon
ENCO Workorder: C603951

Dear David Kwiatkowski,

Enclosed is a copy of your laboratory report for test samples received by our laboratory on
Wednesday, October 18, 2006.

Unless otherwise noted in an attached project narrative, all samples were received in acceptable
condition and processed in accordance with the referenced methods/procedures. Results for

these procedures apply only to the samples as submitted.

This data has been produced in accordance with NELAC standards (June, 2003). This report
shall not be reproduced except in full, without the written approval of the Laboratory.

This report contains only those analyses performed by Environmental Conservation
Laboratories. Data from outside organizations will be reported under separate cover.

If you have any questions or require further information, please do not hesitate to contact me.

Sincerely,

Chd Stk

Chuck Smith

Project Manager

Enclosure(s)

The total number of pages in this report, including this page is 23.




Client ID: MW-1

ENGCO

a

www.encolabs.com

SAMPLE SUMMARY/LABORATORY CHRONICLE

Sampled: 10/17/06 19:30

Lab ID: C603951-01
Received: 10/18/06 13:00

Parameter

EPA 625

EPA 8260B/6210D
MAEPH

MAEPH

MAVPH

Hold Date/Time(s)

10/24/06 12/02/06
10/31/06
10/31/06 12/03/06
10/31/06 12/03/06
10/31/06

Prep Date/Time(s) Analysis Date/Time(s)
10/23/06 07:23 10/24/2006 09:17
10/24/06 07:40 10/25/2006 15:38
10/24/06 12:21 10/25/2006 16:08
10/24/06 12:25 10/25/2006 16:08
10/24/06 06:52 10/24/2006 18:35

Client ID: MW-2

Sampled: 10/17/06_20:00

Lab ID: C603951-02
Received: 10/18/06 13:00

Parameter Hold Date/Time(s) Prep Date/Time(s) Analysis Date/Time(s)

EPA 625 10/24/06 12/02/06 10/23/06 07:23 10/24/2006 09:47

EPA 8260B/6210D 10/31/06 10/24/06 07:40 10/25/2006 16:04

MAEPH 10/31/06 12/03/06 10/24/06 12:21 10/27/2006 20:14

MAEPH 10/31/06 12/03/06 10/24/06 12:25 10/27/2006 22:11

MAVPH 10/31/06 10/24/06 06:52 10/25/2006 08:21
Page 2 of 23




Client ID: MW-2

SAMPLE DETECTION SUMMARY

Lab ID: C603951-02

ENCO

www.encolabs.com

Analyte Results/Qual MRL Units  Method
1.2,4-Trimethylbenzene 330 D 10 ug/L  EPA 8260B/621(
1,3,5-Trimethylbenzene 130 D 10 ug, EPA 8260B/621(
1-Methylnaphthalene 89 J 10 ug/L  EPA 625
2-Methylnaphthalene 20 10 ug/L.  EPA 625
4-Tsopropyltoluene 13D 10 ug/L.  EPA 8260B/621(
Anthracene 12 10 ug/lL.  EPA 625
Benzo(a)anthracene 2.2 J 10 ug/.  EPA 625
Benzo(a)pyrene 2.5 .1 10 ug/l.  EPA 625
Benzo(b)fluoranthene 240J 10 ug/lL  EPA 625
Benzo(g,h,i)perylene 2.6 7 10 ug/lL.  EPA 625
Benzo(k)fluoranthene 24 1] 10 ug/l.  EPA 625
Bis(2-ethylhexyl)phthalate 3617 10 ug/l.  EPA 625
Butylbenzylphthalate 1.817 10 ug/L  EPA 625
C11-C22 Aromatics 114 100 ug/lL  MAEPH
C5-C8 Aliphatics 633 D 40 ug/l. MAVPH
C9-C10 Aromatics 927 D 40 ug/lL. MAVPH
C9-C12 Aliphatics 1700 D 60 ug/. MAVPH
Chrysene 261 10 ug/LL.  EPA 625
Dibenzo(a,h)anthracene 2.6 J 10 ug/L  EPA 625
Diethylphthalate 1.0 7 10 ug/l.  EPA 625
Di-n-butylphthalate 2.5 J 10 ug/L  EPA 625
Di-n-octylphthalate 6] 10 ug/lL.  EPA 625
Ethylbenzene 48 D 10 ug/L  EPA 8260B/621!
Fluoranthene 1.8 7 10 ug/L.  EPA 625
Indeno(1,2,3-cd)pyrene 200 10 ug/L  EPA 625
Isopropylbenzene 21D 2.0 ug/L.  EPA 8260B/621(
m,p-Xylenes 140 D 20 ug/L  EPA 8260B/621(
Naphthalene 20D 10 ug/lL  EPA 8260B/621(
Naphthalene 26 10 ug/l.  EPA 625
n-Butyl Benzene 18 D 10 ug/l.  EPA 8260B/621(
n-Propyl Benzene 54 D 10 ug EPA 8260B/621(
Phenanthrene 1.1 3 10 ug/lL.  EPA 625
Pyrene 1.7 ¥ 10 ug/l.  EPA 625
Xylenes (Total) 140 D 30 ug/L.  EPA 8260B/621(
Page 3 of 23
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ENCO

www.encolabs.com

ANALYTICAL REPORT
Sample ID: MW-1 Project: Former Esso/Exxon
Lab #: C603951-01 Work Order #: C603951
Prep. Method:  EPA 5030B_MS Matrix: Ground Water
Analyzed: 10/25/06  By:spf Unit: ug/L
Anal. Method:  EPA 8260B/6210D Dilution Factor: 1
Anal. Batch:
QC Batch: 6J24003
Volatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
1,1,1,2-Tetrachloroethane 630-20-6 0.20U 0.20 1.0 ug/L
1,1,1-Trichloroethane 71-55-6 0.20U 0.20 1.0 ug/L
1,1,2,2-Tetrachloroethane 79-34-5 030U 0.30 1.0 ug/L
1,1,2-Trichloroethane 79-00-5 0.40 U 0.40 1.0 ug/L
1,1-Dichloroethane 75-34-3 0.40 U 0.40 1.0 ug/L
1,1-Dichloroethene 75-35-4 0.40 U 0.40 1.0 ug/L
1,1-Dichloropropene 563-58-6 0.40 U 0.40 1.0 ug/L
1,2,3-Trichlorobenzene 87-61-6 0.20U 0.20 1.0 ug/L
1,2,3-Trichloropropane 96-18-4 0.50 U 0.50 1.0 ug/L
1,2,4-Trichlorobenzene 120-82-1 0.20U 0.20 1.0 ug/L
1,2,4-Trimethylbenzene 95-63-6 030U 0.30 1.0 ug/L
1.2-Dibromo-3-chloropropane 96-12-8 0.60 U 0.60 1.0 ug/L
1,2-Dibromoethane 106-93-4 040U 0.40 1.0 ug/L
1,2-Dichlorobenzene 95-50-1 030U 0.30 1.0 ug/L
1,2-Dichloroethane 107-06-2 0.40 U 0.40 1.0 ug/L
1,2-Dichloropropane 78-87-5 0.20U 0.20 1.0 ug/L
1,3,5-Trimethylbenzene 108-67-8 020U 0.20 1.0 ug/L
1,3-Dichlorobenzene 541-73-1 0.30U 0.30 1.0 ug/L
1,3-Dichleropropane 142-28-9 0.20U 0.20 1.0 ug/L
1, 4-Dichlorobenzene 106-46-7 030U 0.30 1.0 ug/L
2,2-Dichloropropane 594-20-7 0.20U 0.20 1.0 ug/L
2-Chlorotoluene 95-49-8 040U 0.40 1.0 ug/L
4-Chlorotoluene 106-43-4 030U 0.30 1.0 ug/L
4-Isopropyltoluene 99-87-6 030U 0.30 1.0 ug/L
Benzene 71-43-2 0.20U 0.20 1.0 ug/L
Bromobenzene 108-86-1 0.20U 0.20 1.0 ug/L
Bromochloromethane 74-97-5 0.50U 0.50 1.0 ug/L
Bromodichloromethane 75-27-4 020U 0.20 0.40 ug/L
Bromoform 75-25-2 030U 0.30 1.0 ug/L
Bromomethane 74-83-9 0.60 U 0.60 1.0 ug/L
Carbon Tetrachloride 56-23-5 0.20U 0.20 1.0 ug/L
Chlorobenzene 108-90-7 0.30U 0.30 1.0 ug/L
Chloroethane 75-00-3 040U 0.40 1.0 ug/L
Chloroform 67-66-3 040U 0.40 1.0 ug/L
Chloromethane 74-87-3 020U 0.20 1.0 ug/L
cis-1,2-Dichloroethene 156-59-2 020U 0.20 1.0 ug/L
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ANALYTICAL REPORT
Sample ID: MW-1 Project: Former Esso/Exxon
Lab #: C603951-01 Work Order#:  C603951
Prep. Method:  EPA 5030B_MS Matrix: Ground Water
Analyzed: 10/25/06  By: spf Unit: ug/L
Anal. Method: EPA 8260B/6210D Dilution Factor: 1
Anal. Batch:
QC Batch: 6J24003
Volatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
Dibromochloromethane 124-48-1 0.30U 0.30 1.0 ug/L
Dibromomethane 74-95-3 030U 0.30 1.0 ug/L
Dichlorodifluoromethane 75-71-8 030U 0.30 1.0 ug/L
Ethylbenzene 100-41-4 0.10U 0.10 1.0 ug/L
Hexachlorobutadiene 87-68-3 0.90U 0.90 1.0 ug/L
Isopropylbenzene 98-82-8 0.10U 0.10 0.20 ug/L
m,p-Xylenes 108-38-3/106-42-3 030U 0.30 2.0 ug/L
Methylene Chloride 75-09-2 040U 0.40 2.0 ug/L
Naphthalene 91-20-3 040U 0.40 1.0 ug/L
n-Butyl Benzene 104-51-8 020U 0.20 1.0 ug/L
n-Propyl Benzene 103-65-1 0.10U 0.10 1.0 ug/L
o-Xylene 95-47-6 020U 0.20 1.0 ug/L
sec-Butylbenzene 135-98-8 040U 0.40 1.0 ug/L
Styrene 100-42-5 0.10U 0.10 1.0 ug/L
tert-Butylbenzene 98-06-6 0.20U 0.20 1.0 ug/L
Tetrachloroethene 127-18-4 090U 0.90 1.0 ug/L
Toluene 108-88-3 020U 0.20 1.0 ug/L
trans-1,2-Dichloroethene 156-60-5 040U 0.40 1.0 ug/L
Trichloroethene 79-01-6 040U 0.40 1.0 ug/L
Trichlorofluoromethane 75-69-4 0200 0.20 1.0 ug/L
Vinyl chloride 75-01-4 030U 0.30 1.0 ug/L
Xylenes (Total) 1330-20-7 0.50 U 0.50 3.0 ug/L
Surrogate Recovery " Result Spike Level % Recovery % Recovery Limits
4-Bromofluorcbenzene 460-00-4 45 50.0 91 % 70-130
Dibromofluoromethane 1868-53-7 53 50.0 105 % 73-138
Toluene-d8 2037-26-5 » 56 50.0 111 % 77118
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ANALYTICAL REPORT
Sample 1D: MW-1 Project: Former Esso/Exxon
Lab #: C603951-01 Work Order #:  C603951
Prep. Method:  EPA 3510C_MS Matrix: Ground Water
Analyzed: 10/24/06  By: DFM Unit: ug/L
Anal, Method: EPA 625 Dilution Factor: 1
Anal, Batch:
QC Batch: 6123003
Semivolatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
1,2,4-Trichlorobenzene 120-82-1 21U 2.1 10 ug/L
1,2-Dichlorobenzene 95-50-1 23U 23 10 ug/L
1,3-Dichlorobenzene 541-73-1 22U 22 10 ug/L
1.4-Dichlorobenzene 106-46-7 22U 2.2 10 ug/L
I-Methylnaphthalene 90-12-0 1.8U 1.8 10 ug/L
2.4,6-Trichlorophenol 88-06-2 1.4 U 1.4 10 ug/L
2.4-Dichlorophenol 120-83-2 1.6 U 1.6 10 ug/L
2,4-Dimethylphenol 105-67-9 Jou 3.0 10 ug/L
2.4-Dinitrophenol 51-28-5 17U 1.7 10 ug/L
2.4-Dinitrotoluene 121-14-2 1.1U 1:1 10 ug/L
2,6-Dinitrotoluene 6006-20-2 1.OU 1.0 10 ug/L
2-Chloronaphthalene 91-58-7 1.6 U 1.6 10 ug/L
2-Chlorophenol 95-57-8 20U 20 10 ug/L
2-Methyl-4,6-dinitrophenol 534-52-1 1.2U 1.2 10 ug/L
2-Methylnaphthalene 91-57-6 20U 2.0 10 ug/L
2-Nitrophenol 88-75-5 1.8 U 1.8 10 ug/L
3,3 -Dichlorobenzidine 91-94-1 1.8 U 1.8 10 ug/L
4-Bromophenyl-phenylether 101-55-3 180 (80| 1.1 10 ug/L
4-Chloro-3-methylphenol 59-50-7 1.4 U 1.4 10 ug/L
4-Chlorophenyl-phenylether 7005-72-3 1.2U 152 10 ug/L
4-Nitrophenol 100-02-7 1.2U 1.2 10 ug/L
Acenaphthene 83-32-9 14U 1.4 10 ug/L
Acenaphthylene 208-96-8 1.4 U 1.4 10 ug/L
Anthracene 120-12-7 0.90 U 0.90 10 ug/L
Benzidine 92-87-5 15U 145 10 ug/L
Benzo(a)anthracene 56-55-3 1.0U 1.0 10 ug/L
Benzo(a)pyrene 50-32-8 IR Y] 1.1 10 < ug/L
Benzo(b)fluoranthene 205-99-2 0.70 U 0.70 10 ug/L
Benzo(g,h,i)perylene 191-24-2 1.3 U 1:3 10 ug/L
Benzo(k)fluoranthene 207-08-9 1.8U 1.8 10 ug/L
Bis(2-chloroethoxy)methane 111-91-1 20U 2.0 10 ug/L
Bis(2-chloroethyl)ether 111-44-4 21U 21 10 ug/L
Bis(2-chloroisopropyljether 108-60-1 220 22 10 ug/L
Bis(2-ethylhexyl)phthalate 117-81-7 1.0U 1.0 10 ug/L
Butylbenzylphthalate 85-68-7 1.0U 1.0 10 ug/L
Chrysene 218-01-9 1.0U 1.0 10 ug/L
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ANALYTICAL REPORT
Sample ID: MW-1 Project: Former Esso/Exxon
Lab #: C603951-01 Work Order #: C603951
Prep. Method:  EPA 3510C_MS Matrix: Ground Water
Analyzed: 10/24/06 By: DFM Unit: ug/L
Anal. Method:  EPA 625 Dilution Factor: 1
Anal. Batch:
QC Batch: 6123003
Semivolatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
Dibenzo(a,h)anthracene 53-70-3 1.OU 1.0 10 ug/L
Diethylphthalate 84-66-2 1.0 U 1.0 10 ug/L
Dimethylphthalate 131-11-3 L1Y 1.1 10 ug/L
Di-n-butylphthalate 84-74-2 1.0U 1.0 10 ug/L
Di-n-octylphthalate 117-84-0 0.90U 0.90 10 ug/L
Fluoranthene 206-44-0 0.90U 0.90 10 ug/L
Fluorene 86-73-7 1.1 U 1.1 10 ug/L
Hexachlorobenzene 118-74-1 01 L 14 10 ug/L
Hexachlorobutadiene 87-68-3 20U 2.0 10 ug/L
Hexachlorocyclopentadiene 77-47-4 20U 2.0 10 ug/L
Hexachloroethane 67-72-1 24U 2.4 10 ug/L
Indeno(1.2,3-cd)pyrene 193-39-5 L1 1.1 10 ug/L
Isophorone 78-59-1 1.8 U 1.8 10 ug/L
Naphthalene 91-20-3 211 2.1 10 ug/L
Nitrobenzene 98-95-3 1.9U0 1.9 10 ug/L
N-Nitrosodimethylamine 62-75-9 {0 4] 1.9 10 ug/L
N-Nitroso-di-n-propylamine 621-64-7 210 2.1 10 ug/L
N-Nitrosodiphenylamine 86-30-6 1.1U 1.1 10 ug/L
Pentachlorophenol 87-86-5 0.90U 0.90 10 ug/L
Phenanthrene 85-01-8 090U 0.90 10 ug/L
Phenol 108-95-2 1.5U 1.5 10 ug/L
Pyrene 129-00-0 0.90 U 0.90 10 ug/L
Surrogate Recovery Result Spike Level % Recovery % Recovery Limits
2.4,6-Tribromophenol 118-79-6 80 100 80 % 55-159
2-Fluorobiphenyl 321-60-8 33 50.0 66 % 44-131
2-Fluorophenol 367-12-4 43 100 43 % 30-114
Nitrobenzene-d5 ‘ NA 32 50.0 64 % 39-131
Phenol-d5 NA 46 100 46 % 12-122
Terphenyl-d14 NA 41 50.0 83 % 47-160
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ANALYTICAL REPORT
Sample 1D: MW-1 Project: Former Esso/Exxon
Lab #: C603951-01 Work Order #: C603951
Prep. Method: EPA 5030B Matrix: Ground Water
Analyzed: 10/24/06  By: jkg Unit: ug/L
Anal. Method: MAVPH Dilution Factor: 1
Anal. Batch:
QC Batch: 6J24001
Volatile Petroleum Hydrocarbons by GC
Analytical

Parameter CAS Number Results MDL MRL Units
C5-C8 Aliphatics NA 3uU 3 20 ug/L
(C9-C10 Aromatics NA 10U 10 20 ug/L
C9-C12 Aliphatics NA 28U 28 30 ug/L
Surrogate Recovery Result Spike Level % Recovery % Recovery Limits
2,5-Dibromotoluene (FID) 615-59-8 94.0 100 94 % 70-130
2,5-Dibromotoluene (PID) 615-59-8 94.1 100 94 % 70-130
Page 8 of 23
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ANALYTICAL REPORT
Sample ID: MW-1 Project: Former Esso/Exxon
Lab #: C603951-01 Work Order #: C603951
Prep. Method: EPA 3510C Matrix: Ground Water
Analyzed: 10/25/06  By:jj Unit: ug/L
Anal. Method: MAEPH Dilution Factor: 1
Anal. Batch:
QC Batch: 6J24003
Extractable Petroleum Hydrocarbons by GC
Analytical

Parameter CAS Number Results MDL MRL Units
C11-C22 Aromatics NA §U 8 100 ug/L
C19-C36 Aliphatics NA 30U 30 500 ug/L
C9-C18 Aliphatics NA 50U 50 500 ug/L.
Surrogate Recovery Result Spike Level % Recovery % Recovery Limits
Chloro-octadecane 3386-33-2 195 200 97 % 40-140
o-Terphenyl 84-15-1 41.2 40.0 103 % 40-140
Page 9 of 23
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ANALYTICAL REPORT
Sample 1D: MW-2 Project: Former Esso/Exxon
Lab #: C603951-02 Work Order#:  C603951
Prep. Method:  EPA 5030B_MS Matrix: Ground Water
Analyzed: 10/25/06  By: spf Unit: ug/L
Anal. Method: EPA 8260B/6210D Dilution Factor: 10
Anal. Batch:
QC Batch: 6J24003
Volatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
1,1,1,2-Tetrachloroethane 630-20-6 20U,D 2.0 10 ug/L
1,1,1-Trichloroethane 71-55-6 20U,D 2.0 10 ug/L
1,1,2,2-Tetrachloroethane 79-34-5 3.0U,D 3.0 10 ug/L
1,1,2-Trichloroethane 79-00-5 40U,D 4.0 10 ug/L
1,1-Dichloroethane 75-34-3 40U,D 4.0 10 ug/L
1,1-Dichloroethene 75-35-4 40U,D 4.0 10 ug/L
1,1-Dichloropropene 563-58-6 40U,D 4.0 10 ug/L
1,2,3-Trichlorobenzene 87-61-6 20U,D 2.0 10 ug/L
1.2,3-Trichloropropane 96-18-4 5.00. D 5.0 10 ug/L
1,2,4-Trichlorobenzene 120-82-1 20U,D 2.0 10 ug/L
1,2,4-Trimethylbenzene 95-63-0 330D 3.0 10 ug/L
1,2-Dibromo-3-chloropropane 96-12-8 6.0U,D 6.0 10 ug/L
1,2-Dibromoethane 106-93-4 4.0U,D 4.0 10 ug/L
1,2-Dichlorobenzene 95-50-1 30U0,D 3.0 10 ug/L
1,2-Dichloroethane 107-06-2 40U,D 4.0 10 ug/L
1,2-Dichloropropane 78-87-5 20U,D 2.0 10 ug/L
1,3,5-Trimethylbenzene 108-67-8 130 D 2.0 10 ug/L
1,3-Dichlorobenzene 541-73-1 30U,D 3.0 10 ug/L
1,3-Dichloropropane 142-28-9 20U,D 2.0 10 ug/L
1.4-Dichlorobenzene 106-46-7 300U,D 3.0 10 ug/L
2,2-Dichloropropane 594-20-7 20U,D 2.0 10 ug/L
2-Chlorotoluene 95-49-8 40U, D 4.0 10 ug/L
4-Chlorotoluene 106-43-4 3.0U,D 3.0 10 ug/L
4-Isopropyltoluene 99-87-6 13D 3.0 10 ug/L
Benzene 71-43-2 20U,D 2.0 10 ug/L
Bromobenzene 108-86-1 20U,D 2.0 10 ug/L
Bromochloromethane 74-97-5 ~50U,D 5.0 10 ug/L
Bromodichloromethane 75-27-4 20U,D 2.0 4.0 ug/L
Bromoform 75-25-2 30U,D 3.0 10 ug/L
Bromomethane 74-83-9 6.0U,D 6.0 10 ug/L
Carbon Tetrachloride 56-23-5 20U,D 2.0 10 ug/L
Chlorobenzene 108-90-7 3.0U,D 3.0 10 ug/L
Chloroethane 75-00-3 40U, D 4.0 10 ug/L
Chleroform 67-66-3 40U,D 4.0 10 ug/L
Chloromethane 74-87-3 20U, D 2.0 10 ug/L
cis-1,2-Dichloroethene 156-59-2 20U, D 2.0 10 ug/L
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ANALYTICAL REPORT
Sample 1D: MW-2 Project: Former Esso/Exxon
Lab #: C603951-02 Work Order #:  C603951
Prep. Method:  EPA 5030B_MS Matrix: Ground Water
Analyzed: 10/25/06 By:spf Unit: ug/L
Anal. Method:  EPA 8260B/6210D Dilution Factor: 10
Anal. Batch:
QC Batch: 6124003
Volatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
Dibromochloromethane 124-48-1 3.0U,D 3.0 10 ug/L
Dibromomethane 74-95-3 3.0U,D 3.0 10 ug/L
Dichlorodifluoromethane 75-71-8 3.0 U,D 3.0 10 ug/L
Ethylbenzene 100-41-4 48D 1.0 10 ug/L
Hexachlorobutadiene 87-68-3 9.0U,D 9.0 10 ug/L
Isopropylbenzene 08-82-8 21D 1.0 2.0 ug/L
m,p-Xylenes 108-38-3/106-42-3 140 D 3.0 20 ug/L
Methylene Chloride 75-09-2 40U,D 4.0 20 ug/L
Naphthalene 91-20-3 20D 4.0 10 ug/L
n-Butyl Benzene 104-51-8 18D 2.0 10 ug/L
n-Propyl Benzene 103-65-1 54D 1.0 10 ug/L
o-Xylene 95-47-6 20U,D 2.0 10 ug/L
sec-Butylbenzene 135-98-8 40U,D 4.0 10 ug/L
Styrene 100-42-5 1.0U,D 1.0 10 ug/L
tert-Butylbenzene 98-06-6 200,D 2.0 10 ug/L
Tetrachloroethene 127-18-4 9.0 U,D 9.0 10 ug/L
Toluene 108-88-3 200,D 2.0 10 ug/L
trans-1.2-Dichloroethene 156-60-5 4.0U,D 4.0 10 ug/L
Trichloroethene 79-01-6 40U,D 4.0 10 ug/L
Trichlorofluoromethane 75-69-4 20U,D 2.0 10 ug/L
Vinyl chloride 75-01-4 3.0U,D 3.0 10 ug/L
Xylenes (Total) 1330-20-7 140 D 5.0 30 ug/L
Surrogate Recovery Result Spike Level % Recovery %% Recovery Limits
4-Bromofluorobenzene 460-00-4 45 50.0 91 % 70-130
Dibromofluoromethane 1868-53-7 51 50.0 102 % 73-138
Toluene-d8 2037-26-5 59  S-GC 50.0 118 % 77-118
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ANALYTICAL REPORT
Sample ID: MW-2 Project: Former Esso/Exxon
Lab #: C603951-02 Work Order #: C603951
Prep. Method:  EPA 3510C_MS Matrix: Ground Water
Analyzed: 10/24/06 By:DFM Unit: ug/L
Anal. Method:  EPA 625 Dilution Factor: 1
Anal. Batch:
QC Batch: 6J23003
Semivolatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
1,2,4-Trichlorobenzene 120-82-1 21U 2] 10 ug/L
1,2-Dichlorobenzene 95-50-1 23U 23 10 ug/L
1,3-Dichlorobenzene 541-73-1 22U 2.2 10 ug/L
1,4-Dichlorobenzene 106-46-7 22U 2.2 10 ug/L
1-Methylnaphthalene 90-12-0 891 1.8 10 ug/L
2.4,6-Trichlorophenol 88-06-2 1.4U 1.4 10 ug/L
2 4-Dichlorophenol 120-83-2 1.6U 1.6 10 ug/L
2.4-Dimethylphenol 105-67-9 3.0U 3.0 10 ug/L
2 4-Dinitrophenol 51-28-5 1.7U 1157} 10 ug/L
2,4-Dinitrotoluene 121-14-2 1.1 Y 1.1 10 ug/L
2,6-Dinitrotoluene 606-20-2 1.0U 1.0 10 ug/L
2-Chloronaphthalene 91-58-7 1.6U 1.6 10 ug/L
2-Chlorophenal 95-57-8 20U 2.0 10 ug/L
2-Methyl-4,6-dinitrophenol 534-52-1 12U 1.2 10 ug/L
2-Methylnaphthalene 91-57-6 20 2.0 10 ug/L
2-Nitrophenol 88-75-5 1.8U 1.8 10 ug/L
3,3’-Dichlorobenzidine 91-94-1 1.8 U 1.8 10 ug/L
4-Bromophenyl-phenylether 101-55-3 1.1 1 10 ug/L
4-Chloro-3-methylphenol 59-50-7 14U 1.4 10 ug/L
4-Chlorophenyl-phenylether 7005-72-3 1.2U 1.2 10 ug/L
4-Nitrophenol 100-02-7 1.2 12 10 ug/L
Acenaphthene 83-32-9 14U 14 10 ug/L
Acenaphthylene 208-96-8 14U 1.4 10 ug/L
Anthracene 120-12-7 121 0.90 10 ug/L
Benzidine 92-87-5 1.5U 18 10 ug/L
Benzo(a)anthracene 56-55-3 2217 1.0 10 ug/L
Benzo(a)pyrene 50-32-8 211] 1.1 10 ug/L
Benzo(b)fluoranthene 205-99-2 211] 0.70 10 ug/L
Benzo(g,h,i)perylene 191-24-2 261 1.3 10 ug/L
Benzo(k)fluoranthene 207-08-9 241 1.8 10 ug/L
Bis(2-chlorocthoxy)methzme 111-91-1 20U 2.0 10 ug/L
Bis(Z-chloroethyl)ether 111-44-4 214 2.1 10 ug/L
Bis(2-chloroisopropylether 108-60-1 22U 2.2 10 ug/L
Bis(2-ethylhexyl)phthalate 117-81-7 3.61) 1.0 10 ug/L
Butylbenzylphthalate 85-68-7 18] 1.0 10 ug/L
Chrysene 218-01-9 2.61] 1.0 10 ug/L
Dibenzo(a,h)anthracene 53-70-3 261 1.0 10 ug/L
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ANALYTICAL REPORT
Sample 1D: MW-2 Project: Former Esso/Exxon
Lab #: C603951-02 Work Order #: C603951
Prep. Method:  EPA 35 10C_MS Matrix: Ground Water
Analyzed: 10/24/06 By: DFM Unit: ug/L
Anal. Method:  EPA 625 Dilution Factor: 1
Anal, Batch:
QC Batch: 6J23003
Semivolatile Organic Compounds by GCMS
Analytical

Parameter CAS Number Results MDL MRL Units
Diethylphthalate 84-66-2 1.0J 1.0 10 ug/L
Dimethylphthalate 131-11-3 1.1uU 1.1 10 ug/L
Di-n-butylphthalate 84-74-2 2.51) 1.0 10 ug/L
Di-n-octylphthalate 117-84-0 2.61] 0.90 10 ug/L
Fluoranthene 206-44-0 1.81J 0.90 10 ug/L
Fluorene 86-73-7 11U Il 10 ug/L
Hexachlorobenzene 118-74-1 1) ) 1% 10 ug/L
Hexachlorobutadiene 87-68-3 20U 2.0 10 ug/L
Hexachlorocyclopentadiene 77-47-4 20U 2.0 10 ug/L
Hexachloroethane 67-72-1 24U 2.4 10 ug/L
Indeno(1,2,3-cd)pyrene 193-39-5 237 1.1 10 ug/L
Isophorone 78-59-1 1.8U 1.8 10 ug/L
Naphthalene 91-20-3 26 2.1 10 ug/L
Nitrobenzene 98-95-3 1.9U0 1.9 10 ug/L
N-Nitrosodimethylamine 62-75-9 1.9U 1.9 10 ug/L
N-Nitroso-di-n-propylamine 621-64-7 21U 2.1 10 ug/L
N-Nitrosodiphenylamine 86-30-6 1.1 u 1.1 10 ug/L
Pentachlorophenol 87-86-5 0.90U 0.90 10 ug/L
Phenanthrene 85-01-8 111 0.90 10 ug/L
Phenol 108-95-2 15U 15 10 ug/L
Pyrene 129-00-0 1.7 0.90 10 ug/L
Surrogate Recovery Result Spike Level % Recovery % Recovery Limits
2.4,6-Tribromophenol 118-79-6 78 100 78 % 55-159
2-Fluorobiphenyl 321-60-8 30 50.0 61 % 44-131
2-Fluorophenol 367-12-4 41 100 41 % 30-114
Nitrobenzene-d5 NA 31 50.0 62 % 39-131
Phenol-d5 NA 42 100 42 % . 12-122
Terphenyl-d14 NA 41 50.0 82 % 47-160
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ANALYTICAL REPORT
Sample 1D: MW-2 Project: Former Esso/Exxon
Lab #: C603951-02 Work Order #: C603951
Prep. Method:  EPA 5030B Matrix: Ground Water
Analyzed: 10/25/06  By:jkg Unit: ug/L
Anal. Method: MAVPH Dilution Factor: 2
Anal. Batch:
QC Batch: 6124001

Volatile Petroleum Hydrocarbons by GC

Analytical

Parameter CAS Number Results MDL MRL Units
C5-C8 Aliphatics NA 633D 6 40 ug/L
(C9-C10 Aromatics NA 927D 20 40 ug/L
C9-C12 Aliphatics NA 1700 D 56 60 ug/L
Surrogate Recovery Result Spike Level % Recovery % Recovery Limits
2,5-Dibromotoluene (FID) 615-59-8 173 8-06 100 173 % 70-130
615-59-8 204 S-06 100 204 % 70-130

2,5-Dibromotoluene (P1D)
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ANALYTICAL REPORT
Sample ID: MW-2 Project: Former Esso/Exxon
Lab #: C603951-02 Work Order #: C603951
Prep. Method:  EPA 3510C Matrix: Ground Water
Analyzed: 10/27/06  By:jj Unit: ug/L
Anal. Method: MAEPH Dilution Factor: 1
Anal. Batch:
QC Batch: 6124003
Extractable Petroleum Hydrocarbons by GC
Analytical

Parameter CAS Number Results MDL MRL Units
C11-C22 Aromatics NA 114 8 100 ug/L
C19-C36 Aliphatics NA 30U 30 500 ug/L
(C9-C18 Aliphatics NA 50U 50 500 ug/L
Surrogate Recovery Result Spike Level % Recovery % Recovery Limits
2-Bromonaphthalene 580-13-2 36.3 40.0 91 % 40-140
2-Fluorobiphenyl 321-60-8 36.7 40.0 92 % 40-140
Chloro-octadecane 3386-33-2 124 200 62 % 40-140
o-Terphenyl 84-15-1 29.0 40.0 72 % 40-140
Page 15 of 23

B ————




ENGO

www.encolabs.com

QUALITY CONTROL
) Spike RPD  Sanple
Analyte Result MRL Units Level 9%REC Limits RPD  Limit Noles

Volatile Organic Compounds by GCMS - Quality Control

Batch 6J24003 - EPA 5030B_MS
Blank (6J24003-BLK1)

Benzene
Isopropylbenzene
Bromobenzene
Tetrachloroethene
n-Propyl Benzene
Bromochloromethane
Trichloroethene

n-Butyl Benzene
Bromodichloromethane
Bromoform
Bromomethane
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1,2-Dibromocthane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1.2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichleropropane
2,2-Dichloropropane
1,1-Dichloropropene
Ethylbenzene
Hexachlorobutadicne
4-Isopropyltoluene
Methylene Chloride
Naphthalene

Styrene
1.1,1,2-Tetrachloroethane
1,1.2,2-Tetrachloroethane
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0.10U
0.20 U
0.90 U
0.10 U
0.50U
040U
0.20 U
020U
030U
0.60 U
040U
020U
0.20 U
030U
040U
0.40 U
020U
0.40 U
030U
0.30 U
0.60 U
040U
030U
0300
030U
030U
030U
0.40 U
0.40 U
040U
020U
0.40 U
0.20U
020U
020U
0.40 U
0.10U
090U
030U
0.40 U
040U
0.10 U
0.20U
030U

020U

1.0 ug/L
0.20 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/LL
1.0 ug/L
0.40 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L.
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/L
2.0 ug/LL
1.0 ug/L
1.0 ug/L
1.0 ug/L
1.0 ug/LL

 Prepared: 10/2412006 07:40 Analyzed: 10/252006 11:43
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QUALITY CONTROL
) Spike  Source %REC RPD  Sanple
Analyte Result MRL Units Level Result %REC Limits RPD Limit  Notes

Volatile Organic Compounds by GCMS - Quality Control
Batch 6J24003 - EPA 5030B_MS
Blank (6124003-BLK1) Continued

 Prepared: 10/24/2006 07:40 Analyzed: 10/25/2006 1143

Prepared: 10/24/2006 07:40 Analyzed: 10/25/2006 12:08
200 78 69-115 -
20.0 81  74-118
20.0 87  76-118
20.0 84  64-139
20.0 78 77-117
Prepared: 10/24/2006 07:40 Analyzed: 10/25/2006 12:34
200 020U 8  53-150 e, e,
200 040U 94  64-124
200 030U 103 44-128
200 040U 98  36-177
200 0.20U 93 40-161
Prepared: 10/24/2006 07:40 Analyzed: 10/25/2006 13:01
200 020U 8 53150 3 23
200 040U 91 64124 4 25
200 030U 98  44-128 5 22
200 040U 94 36-177 4 30
200 020U 86  40-161 8 23

Toluene 020U 1.0 CuglL
1,2,3-Trichlorobenzene 020U 1.0 ug/L
1.2,4-Trichlorobenzene 020U 1.0 ug/L
1,1,1-Trichloroethane 020U 1.0 ug/L
1,1,2-Trichloroethane 0.40 U 1.0 ug/L
Trichlorofluoromethane 020U 1.0 ug/L
1,2,3-Trichloropropane 050 U 1.0 ug/L
1,2,4-Trimethylbenzene 030U 1.0 ug/L
1,3,5-Trimethylbenzene 020U 1.0 ug/L
Vinyl chloride 0.30 U 1.0 ug/L
m,p-Xylenes 030U 2.0 ug/L
0-Xylene 020U 1.0 ug/L
Xylenes (Total) 0.50 U 3.0 ug/L.
LCS (6J24003-BS1)

Benzene - N 16 1.0 _@L
Trichloroethene 16 1.0 ug/L
Chlorobenzene 17 1.0 ug/L
1.1-Dichloroethene 17 1.0 ug/L
Toluene 16 1.0 ug/L
Matrix Spike (6J24003-MS1) Source: C603999-04
Benzene ————m o, gk
Trichloroethene 19 1.0 ug/L
Chlorobenzene 21 1.0 ug/L
1,1-Dichloroethene 20 1.0 ug/L
Toluene 19 1.0 ug/L
Matrix Spike Dup (6J24003-MSD1) Source: C603999-04
Benzene o N 17 1.0 ug/L b
Trichloroethene 18 1.0 ug/L.
Chlorobenzene 20 1.0 ug/L
1,1-Dichloroethene 19 1.0 ug/L
Toluene vi 1.0 ug/L

Semivolatile Organic Compounds by GCMS - Quality Control
Batch 6J23003 - EPA 3510C_MS

Blank (6J23003-BLKI)

Prepared: 102312006 07:23 Analyzed; 10/24/2006 04:29

1.2,4-Trichlorobenzene 21U 10 ug/L.
1,2-Dichlorobenzene 23U 10 ug/L :
1,3-Dichlorobenzene 2.2 10 ug/L
1,4-Dichlorobenzene 2.2 10 ug/L
1-Methylnaphthalene 1.8U 10 ug/L
2.4,6-Trichlorophenol 14U 10 ug/L
2,4-Dichlorophenol 1.6 U 10 ug/L
2,4-Dimethylphenol 30U 10 ug/L
2,4-Dinitrophenol 17U 10 ug/L
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QUALITY CONTROL
) Spike  Source %REC RPD  Sanple
Analyte Result MRL Units Level Result %REC Limits RPD Limit  Notes

Semivolatile Organic Compounds by GCMS - Quality Control
Batch 6J23003 - EPA 3510C_MS

Blank (6J23003-BLK1) Centinued Prepared: 10/23/2006 07:23 Analyzed: 10/24/2006 04:29
2,4-Dinitrotoluene — 11U 10 ugl - -
2,6-Dinitrotoluene ' 1.0U 10 ug/LL
2-Chloronaphthalene 1.6 U 10 ug/L
2-Chlorophenol 20U 10 ug/L
2-Methylnaphthalene 20U 10 ug/L
2-Nitrophenol 1.8 U 10 ug/L
3,3’-Dichlorobenzidine 1.8 U 10 ug/L
2-Methyl-4,6-dinitrophenol 1.2 10 ug/L
4-Bromophenyl-phenylether L 10 ug/L
4-Chloro-3-methylphenol 1.4U 10 ug/L
4-Chlorophenyl-phenylether 12U 10 ug/L
4-Nitrophenol 2 10 ug/L
Acenaphthene 1.4 U 10 ug/L
Acenaphthylene 14U 10 ug/L
Anthracene 0.90 U 10 ug/L
Benzo(a)anthracene 1.0y 10 ug/L
Benzidine 15U 10 ug/L
Benzo(a)pyrene 1.1 U 10 ug/L
Benzo(b)fluoranthene 0.70 U 10 ug/L
Benzo(g,h,i)perylene 1.3 U 10 ug/L
Benzo(k)fluoranthene 1.8 U 10 ug/L
Bis(2-chloroethoxy)methane 20U 10 ug/L.
Bis(2-chloroethyl)ether 21U 10 ug/L
Bis(2-chloroisopropyl)ether 2.2 10 ug/L
Bis(2-ethylhexyl)phthalate 1.0U 10 ug/L
Butylbenzylphthalate 1.0U 10 ug/L
Chrysene 1.0U 10 ug/L
Dibenzo(a,h)anthracene 1.0U 10 ug/L
Diethylphthalate 1.0U 10 ug/L
Dimethylphthalate 11 10 ug/L
Di-n-butylphthalate 1z 10 ug/L.
Di-n-octylphthalate 0.90 U 10 ug/L
Fluoranthene 0.90 U 10 ug/L
Fluorene 11U 10 ug/L
Hexachlorobenzene 1.1 U 10 ug/L
Hexachlorobutadiene 20U 10 ug/L )
Hexachlorocyclopentadiene 20U 10 ug/L
Hexachloroethane 24U 10 ug/L
Indeno(1,2.3-cd)pyrene 1:1 U 10 ug/L
Isophorone 1.8 U 10 ug/L
Naphthalene 21U 10 ug/L
Nitrobenzene 19U 10 ug/L
N-Nitrosodimethylamine 19U 10 ug/L
N-Nitroso-di-n-propylamine 2:1Y 10 ug/L
N-Nitrosodiphenylamine il U 10 ug/L
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QUALITY CONTROL
‘ Spike  Source %REC RPD  Sanple
Analyte Result MRL Units Level Result %REC Limits  RPD Limit  Notes

Semivolatile Organic Compounds by GCMS - Quality Control
Batch 6J23003 - EPA 3510C_MS
Blank (6J23003-BLK1) Continued _

Prepared: 10/23/2006 07:23 Analyzed: 1012472006 04:29

Pentachlorophenol 090U 10 ugl
Phenanthrene 0.90 U 10 ug/L
Phenol 1.5 10 ug/L
Pyrene 0.90 U 10 ug/L
Blank (6J23003-BLK2) Prepared: 10/24/2006 07:423_Analyzed: 10/24/2006 19:26
1,2,4-Trichlorobenzene 21U 10 ugl P s )
1,2-Dichlorobenzene 2.3 10 ug/L
1,3-Dichlorobenzene 22U 10 ug/L
1,4-Dichlorobenzene 22U 10 ug/L
1-Methylnaphthalene 1.8 U 10 ug/L
2,4,6-Trichlorophenol 14U 10 ug/L
2,4-Dichlorophenol 1.6 U 10 ug/L
2,4-Dimethylphenol EXIRY] 10 ug/L
2,4-Dinitrophenol 1.7U 10 ug/L
2.4-Dinitrotoluene 1.1y 10 ug/L
2,6-Dinitrotoluene 1.ou 10 ug/L
2-Chloronaphthalene 1.6 U 10 ug/L
2-Chlorophenol 20U 10 ug/L
2-Methylnaphthalene 20U 10 ug/L
2-Nitrophenol 18U 10 ug/L
3,3"-Dichlorobenzidine 1.8 U 10 ug/L
2-Methyl-4,6-dinitrophenol 1.2U 10 ug/L
4-Bromophenyl-phenylether L1U 10 ug/L
4-Chloro-3-methylphenol 14U 10 ug/L
4-Chlorophenyl-phenylether .24 10 ug/L
4-Nitrophenol 12U 10 ug/L
Acenaphthene 14U 10 ug/L
Acenaphthylene 14U 10 ug/L
Anthracene 0.90 U 10 ug/L
Benzo(a)anthracene 1.ou 10 ug/L
Benzidine 15U 10 ug/L
Benzo(a)pyrene 1Y 10 ug/L
Benzo(b)fluoranthene 0.70 U 10 ug/L
Benzo(gh,i)perylene ) 10 ug/L
Benzo(k){luoranthene 1.8U 10 ug/L
Bis(2-chloroethoxy)methane 20U 10 ug/L
Bis(2-chloroethyl)ether 21U 10 ug/L
Bis(2-chloroisopropyl)ether 22 10 ug/L i
Bis(2-ethylhexyl)phthalate 1.0U 10 ug/L
Butylbenzylphthalate 1.0U 10 ug/L
Chrysene 1Lou 10 ug/L
Dibenzo(a,h)anthracene 1.0U 10 ug/L
Diethylphthalate 10U 10 ug/L
Dimethylphthalate Ll 10 ug/L
Di-n-butylphthalate 1.0J 10 ug/LL
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QUALITY CONTROL
. Spike  Seurce %REC RPD  Sanple
Analyte Result MRL Units Level Result %REC Limits RPD Limit  Notes

Semivolatile Organic Compounds by GCMS - Quality Control
Batch 6J23003 - EPA 3510C_MS
Blank (6123@3£LK2) Coiltin_ue(i

Di-n-octylphthalate 090 U 10 ug/LL

Fluoranthene 0.90 U 10 ug/L

Fluorene 1.1U 10 ug/L

Hexachlorobenzene J:1 10 ug/L

Hexachlorobutadiene 20U 10 ug/L

Hexachlorocyclopentadiene 20U 10 ug/L

Hexachloroethane 24U 10 ug/L

Indeno(1,2,3-cd)pyrene 11U 10 ug/L

Isophorone 1.8U 10 ug/L

Naphthalene 21U 10 ug/L

Nitrobenzene 19U 10 ug/L

N-Nitrosodimethylamine 19U 10 ug/L

N-Nitroso-di-n-propylamine 21U 10 ug/L

N-Nitrosodiphenylamine LIy 10 ug/L

Pentachlorophenol 0.90 U 10 ug/L

Phenanthrene 0.90 U 10 ug/L

Phenol 154 10 ug/L

Pyrene 0.90 U 10 ug/L

LCS (6J23003-BS1) r Prepared: 10/23/2006 07:23 Analyzed: 10/24/2006 04:58
1,2.4-Trichlorobenzene 691 10 ug/L 500 14 10-100 T
1,4-Dichlorobenzene 7.2.3 10 ug/L 50.0 14 10-97
2.4-Dinitrotoluene 40 10 ug/L 50.0 79 23-128
2-Chlorophenol 33 10 ug/L 50.0 70 14-102
4-Chloro-3-methylphenol 39 10 ug/L 50.0 79 10-126
4-Nitrophenol 32 10 ug/L 50.0 64 10-131
Acenaphthene 21 10 ug/L 50.0 41 22-115
N-Nitroso-di-n-propylamine 32 10 ug/L 50.0 65 19-122
Pentachlorophenol 49 10 ug/L 50.0 98 13-117

Phenol 25 10 ug/L 50.0 51 11-87

Pyrene 38 10 ug/L 50.0 76 45-123

L.CS (6J23003-BS2) Prepared: 10/24/2006 07:23 Analyzei 10/24/2006 19:57
1.24-Trichlorobenzene 30 10 ug/L 50.0 61 10-100
1,4-Dichlorobenzene 27 10 ug/L 50.0 54 10-97
2.4-Dinitrotoluene 39 10 ug/L 50.0 78 23-128
2-Chlorophenol 34 10 ug/L 50.0 67+ 14-102
4-Chloro-3-methylphenol 39 10 ug/L 50.0 77 10-126
4-Nitrophenol . 27 10 ug/L 50.0 55 10-131
Acenaphthene 37 10 ug/L 50.0 74 22-115
N-Nitroso-di-n-propylamine 32 10 ug/L 50.0 64 19-122
Pentachlorophenol 48 10 ug/L 50.0 96 13-117

Phenol 19 10 ug/L 50.0 39 11-87

Pyrene 42 10 ug/L 50.0 83 45-123

Matrix Spike (6J23003-MST1) ~ Source: C603999-02 Prepared: 10/23/2006 07:23 Analyzed: 10/24/2006 05:56
124-Trichlorobenzene T 741 10 ug/L 500 21U 15 10-97 e
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QUALITY CONTROL
) Spike  Source %REC RPD  Sanple

Analyte Result MRL Units Level Result %REC Limits RPD  Limit Notes

Semivolatile Organic Compounds by GCMS - Quality Control

Batch 6J23003 - EPA 3510C_MS
Matrix Splke (6.]23003 -MS1) Contlnued Source: C603999-02 Prcpared 10/23f2006 07:23 Analyzcd 10/24/2006 05:56
1.4-Dichlorobenzene 7 QM-07.J 10 ugl | 500 22U 13 1491 QM-07
2 4-Dinitrotoluene 44 10 ug/L 500 1.1U 88 28-116
2-Chlorophenol 35 10 ug/L 500 20U 70 22-99
4-Chloro-3-methylphenol 44 10 ug/L 500 14U 89 37-109
4-Nitrophenol 39 10 ug/L 500 12U 79 10-140
Acenaphthene 21 10 ug/L 500 14U 42 23-119
N-Nitroso-di-n-propylamine 33 10 ug/L 500 21U 66 22-115
Pentachlorophenol 56 10 ug/L 500 0.90U 113 10-146
Phenol 27 10 ug/L 500 15U 54 10-92
Pyrene 40 10 ug/L 500 090U 80 43-123
Matrix Spike Dup (6J23003-MSD1) Source: C603999-02 Prepared 10/23/2006 07: 23 Analyzcd 10f24/7006 06:24
124-Trichlorobenzene 14 10 uglL 500 21U 15 1097 o1 43
1,4-Dichlorobenzene 691 10 ug/LL 500 22U 14 14-91 3 43
2,4-Dinitrotoluene 42 10 ug/L 500 1.1U 83 28-116 5 21
2-Chlorophenol 30 10 ug/L 500 20U 59 22-99 17 41
4-Chloro-3-methylphenol 42 10 ug/L 500 14U 84  37-109 6 22
4-Nitrophenol 39 10 ug/L 500 12U 78 10-140 0.9 52
Acenaphthene 23 10 ug/L 50.0 14U 45 23-119 8 28
N-Nitroso-di-n-propylamine 28 10 ug/L 500 21U 57 22-115 16 22
Pentachlorophenol 58 10 ug/L 500 090U 115 10-146 2 42
Phenol 22 10 ug/L 500 15U 43 10-92 22 44
Pyrene 44 10 ug/L 50.0 0.90 U 87 43123 8 32

Volatile Petroleum Hydrocarbons by GC - Quality Control

Batch 6J24001 - EPA 50308
Blank (6J"400]-BLK1) L L= [EEcd: 10/24/2006 06:52 Analyzed: 10/24/2006 131 8
C5-C8 Aliphatics 30 20 ug/L “ ' ' |
C9-C10 Aromatics 10U 20 ug/L
(C9-C12 Aliphatics 28U 30 ug/L
LCS (6J24001-BSI) | = Prepared 10/24/2006 06:52 Analymd 101'24/2006 10: 02
C9.C10 Aromaticsms 312 20 w400 78 70-130 i
(9-C12 Aliphatics ms 131 30 ug/L 120 109 70-130
(C5-C8 Aliphatics ms 76.1 20 ug/L 80.0 95 70-130
Matrix Splke (6J24001-MSI) )Source: C603727-01 Prcpared 1()/24/2006 06:52 Analyzed: 1 10/"’4/2006 11:04
C9-C10 Aromatics ms T 464 20 ug/l 400 10U 116 70-130
C9-C12 Aliphatics ms 132 30 ug/L 120 28U 110  70-130
C5-C8 Aliphatics ms 78.2 20 ug/L 80.0 3U 98 70-130
Matrlx Splke Dup ( (6J24001 MSDI) Sm.lrce C603727 01 Preparcd 10/24/2006 06:52 Anaiyzed 10/24/2006 12:38
C9-C10 Aromatics ms 355 20 wgl 400 10U 89 70-130 26 50
C9-C12 Aliphatics ms 146 30 ug/L 120 28U 122 70-130 10 50
C5-C8 Aliphatics ms 774 20 ug/L 800 3U 97 70-130 1 50

QUALITY CONTROL
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QUALITY CONTROL
. Spike  Source %REC RPD  Sanple
Analyte Result MRL Units chel Result %REC Limits RPD Limit  Notes

Extractable Petroleum Hydrocarbons by GC - Quality Control
Batch 6J24002 - EPA 3510C
Blank (6JZ¢!002~B7L!_<1

7Pﬂarcic‘n: 10/24/2006 12:21 Analyz_ed: 10/27{20706_E4I

Prepared: 10/24/2006 12:25 Analyzed: 10/27/2006 20:38

40.0 85

Preparecl 10/24/2006 12:21 Analyzcd 10/"7/’2006 19:27

300 30U 82 40-140
520 S0U 65  40-140

Prepared: 10/24/2006 12:21 Analyzed: 10/27/2006 19:51
300 30U 85  40-140 4 50
520 S0U 70 40-140 9 50

40-140

40.0 89 40-140
40.0 92 40-140

Prepared: 10/24/2006 12:25 Ana]yzed 10/27/2006 21:01

C19-C36 Aliphatics 30U 500 ugll
(9-C18 Aliphatics 50U 500 ug/L
Matrix Spike (6J24002- MS]) Source: B609197-01
C19-C36 Aliphatics ms T2457 500 ugll
C9-C18 Aliphatics ms 336 ] 500 ug/L
Matrix Spike Dup (6.]24002 MSDI) Source: B609197-01
C19-C36 Aliphdflcs ms 256 500 ] ug/L
(C9-C18 Aliphatics ms 3671 500 ug/L
Batch 6J24003 - EPA 3510C
Blank (6J24003-BLK1)
Cl1.C22 Aromatics ______8U 100  ugll
Surrogate: o-Terphenyl 34.1 ug/L
Surrogate; 2-Bromonaphthalene 35.8 mg/L
Surrogate: 2-Fluorobiphenyl 36.6 mg/L
LCS (6J24003-BS1)
C11-C22 Aromatics 7967 100 uglL
Surrogate: o-Terphenyl 38.1 ug/L
Surrogate: 2-Bromonaphthalene 38.6 mg/L
Surrogate: 2-Fluorobiphenyl 38.2 mg/L
Matrix Spike (6 (6J24003-MSI) Source: 8609197-01
C11-C22 Aromatics ms 773 100 ugl
Surrogate: o-Terphenyl 375 ug/L
Surrogate: 2-Bromonaphthalene 36.3 mg/L
Surrogate: 2-Fluorobiphenyl 379 mg/L
Matrix Spike Dt Dup ({ (6J24003 MSD]) ~ Source: B609197-01
CI'I -C22 A Ammaucs ms - 780 T 100
Surrogate: o-Ti erpheny[ 38.9 ug/L
Surrogate: 2-Bromonaphthalene 38.0 mg/L
Surrogate: 2-Fluorobiphenyl 38.6 mg/L
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ug/L

100 80 40- 140
40.0 95 40-140
40.0 96 40-140
40.0 926 40-140

Prcpared 10/24/200§ 1225 Analyzed 10/27/2006 21:24

~ 100 8U 78 40-140
40.0 94 40-140
40.0 91 40-140
40.0 95 40-140
Preparcd: 10/24/2006 12:25 Analyzed: 10/27/2006 21:48 o
00 8 U 78 40140 03 50
400 97 40-140
40.0 95 40-140
40.0 97 40-140




QM-07
S-06

S-GC

NOTES AND DEFINITIONS

Data reported from a dilution
Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP

J-Flag).

ENEE

www.encolabs.com

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was

accepted based on acceptable LCS recovery.

The recovery of this surrogate is outside control limits due to sample dilution required from

high analyte concentration and/or matrix interference's.

Surrogate recovery outside of control limits. The data was accepted based on valid recovery of

the remaining surrogate.
Analyte included in the analysis, but not detected

LABORATORY CERTIFICATION SUMMARY

Analysis Matrix Cert ID Cert Number
625 Water NC 591
VPH Aliph Water NC 591
VPH Arom Water NC 591
EPH Aliph Water NC 442
EPH Arom Water NC 442
Page 23 of 23
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