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September 7, 2012 
 
 

1.0 PURPOSE OF INVESTIGATION AND DESCRIPTION 
  

CATLIN Engineers and Scientists (CATLIN) was retained by the North Carolina 
Department of Transportation (NCDOT) Geotechnical Engineering Unit to 
provide a field investigation concluding with a Preliminary Site Assessment 
(PSA) for the above site.  In response to a June 19, 2012 Request for Proposal 
(RFP) (Updated June 29, 2012) and subsequent work scope clarifications with 
Mr. Gordon Box, LG and Mr. Cyrus Parker, PE, LG, CATLIN submitted a 
proposal for conducting an investigation at the Parcel 100, State of North 
Carolina Property, WILCAR Executive Center.  The parcel/property is located at 
223 West 10th Street along the NCDOT Project “Stantonsburg Road/Tenth 
Street Connector from Memorial Drive (US 13) to Evans Street” in Greenville, 
North Carolina.  Sheet 1 illustrates the general location.   
 
The following specific parcel information was provided by NCDOT: 
 

This facility is currently a building façade with adjoining office complex. 
The site is located on the southwest quadrant of the intersection of West 
10th Street and South Washington Street According to NCDENR’s UST 
Section Registry one (1) UST was removed in 2002. The tank bed 
appeared to be located 170 feet west of South Washington Street and 45 
feet south of West 10th  Street. Several monitoring wells were observed 
on site and the site appears to be under remediation. Groundwater 
Incident #24346 has been assigned to this facility. 
 

According to NCDOT acquisition of the right of way (ROW) is necessary for 
roadway construction (State Project U-3315) and specifically at the above 
referenced parcel (Parcel 100).  A site investigation is requested before ROW 
acquisition and roadway construction.  A North Carolina Department of 
Environment and Natural Resources (NCDENR) groundwater incident, 
monitoring wells and a former underground storage tank (UST) have been 
identified in the proposed ROW and/or easement(s). 
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The work scope as requested includes: 
 
 Communicate progress reports to the GeoEnvironmental Section. 
 Review the history of monitoring wells, and locate and indicate on plans 

any existing monitoring wells. 
 Determine if contaminated soils or USTs are present within the NCDOT 

ROW, controlled access boundary (CA), or easement with particular 
emphasis on the vicinity of proposed excavations for drainage, utilities, 
and slope stake cuts.  

 Estimate the quantity of impacted soils. Estimate the volume of impacted 
soils across the study area and the volume that will require excavation 
during construction. Indicate the approximate area of soil contamination 
on a site map and CADD file.  

 Research the site for past uses and possible releases and include 
findings in final report.  

 Report the depth to groundwater and obtain one groundwater sample 
from the site with emphasis on the vicinity of proposed drainage features. 
Test groundwater sample for contaminants relevant to the site’s past use 
and/or possible releases.  

 Provide a MicroStation file with the boring locations and estimated extent 
of impacted soils (if any). 

 Prepare a report including field activities, findings, and recommendations 
and submit in triplicate and electronically to the NCDOT 
GeoEnvironmental Section. 

 
This report documents our activities and findings at Parcel 100, State of North 
Carolina Property, WILCAR Executive Center, 223 W. 10th Street, Greenville, 
North Carolina.  The site is illustrated on Sheet 2.   

 
 

2.0 METHODS 
 

Approximate proposed boring locations were discussed with NCDOT personnel 
before final Workplan submittal.  There were no slope stake cuts identified 
within the subject site.  Per NCDOT request, borings (soil samples) were 
located near known or suspect UST systems and proposed drainage features 
(as indicated on NCDOT provided plan sheets).  Accessible proposed drainage 
features at the site include drainage piping and catch basin numbers 1013, 
1014, 1015, 1016, 1021, 1024, and 1028. 
 
A NCDENR UST file review was conducted at the NCDENR Washington 
Regional Office.  File review information was utilized to determine the need and 
location of borings/samples and pertinent file review documents are provided in 
Appendix A. 
 
CATLIN coordinated geophysical activities concurrently with soil boring and 
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sampling.  The geophysical investigation methods are detailed in the 
SCHNABEL ENGINEERING SOUTH, PC (Schnabel) geophysical report 
provided in Appendix B.  Final boring/sample locations were determined based 
on proposed drainage feature locations and elevations, geophysical results, file 
review information, field observations, and discussion with NCDOT personnel.  
CATLIN’s field activities at the site began and concluded on July 24, 2012.   
 
2.1 FIELD METHODS 
 

All field work was conducted in general accordance with state and 
federal guidelines and industry standards.   
 
Underground utility locating was coordinated by CATLIN personnel.  The 
North Carolina One Call Center (NC-1-Call) was contacted for 
underground utility location.  The areas around the proposed boring 
locations were checked and underground utilities were indicated by NC-
1-Call personnel. 
 
CATLIN personnel gathered subsurface soil data at the site by Direct 
Push Technology (DPT) boring advancement using an AMS 
PowerProbeTM 9600D (PowerProbe).  Borings were identified by the 
parcel number (as indicated by NCDOT) followed by “DPT” and 
consecutive numbers starting with “01” at each parcel (example: 100-
DPT-01).  Borings were located at proposed catch basins and along the 
proposed drainage feature line.  The borings were advanced to depth by 
static force and a 90-pound hydraulic percussion hammer.  Two and 
one-quarter inch diameter by four-foot length steel is used as casing.  
Soil samples were continuously collected in four-foot long and one and 
one-half inch diameter clear liners.  Liners are removed from the casing 
and then cut in half longitudinally to allow for visual/manual classification 
utilizing the Unified Soil Classification System (USCS).  Soils were 
collected continuously from near the surface to boring termination.  
Borings for soil sample collection were terminated near the approximate 
proposed drainage feature installation elevation [approximately four to 
six feet below land surface (BLS)].  Half of the soils from the liners were 
removed in two-foot intervals and placed in sealable polyethylene bags 
for organic vapor analysis (OVA) headspace screening utilizing a photo 
ionization detector (PID).  The USCS, OVA/PID reading, and any 
indication of petroleum impact were recorded on field logs and have 
been transferred to the Boring Logs provided in Appendix C.  As 
illustrated on Sheet 2, eight (8) borings were advanced for soil sample 
collection. 
 
Soil samples for laboratory analysis were collected from the sample 
interval with the highest OVA/PID reading and/or the sample interval 
near the bottom of the proposed drainage feature installation elevation.  
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The sample interval was included with the boring identification as part of 
the soil sample identification [example: 100DPT-01(5-5.5 ft)].  Eight (8) 
soil samples were submitted for laboratory analysis.  The sample 
identifications are included on the Boring Logs in Appendix C and the 
laboratory analytical Chain of Custody in Appendix D. 
 
Seven (7) of the eight (8) borings were terminated at approximately four 
(4) to six (6) feet BLS.  The 100DPT-04 boring was terminated at 12 feet 
BLS for approximate depth to water (DTW) determination and 
groundwater sample collection.  Following removal of the PowerProbe 
tooling, groundwater was pumped directly into the appropriate laboratory 
provided glassware utilizing new polypropylene tubing and a peristaltic 
pump.   
 
New disposable nitrile gloves were worn during sampling activities.  All 
samples were placed into laboratory provided glassware and packed on 
ice in an insulated cooler for transportation to the laboratory.  Sample 
integrity was maintained by following proper Chain of Custody 
procedures.  A copy of the Chain of Custody is provided following the 
analytical report in Appendix D. 
 
Boreholes were abandoned to just below the surface using three-eighth 
inch bentonite chips.  Bentonite and water were poured into the borehole 
simultaneously to facilitate hydration.  Borings located in asphalt or 
gravel were topped with asphalt cold patch.  Final borehole and sample 
locations were surveyed utilizing a Trimble GPS survey instrument.   
 

2.2 LABORATORY TESTING 
 

Following boring advancement, selected soils were placed in the 
appropriately labeled glassware.  In an attempt to provide information 
regarding possible petroleum and/or dry cleaning/solvent compound 
impact to soils and groundwater with reasonable analytical expense, soil 
samples were analyzed for total petroleum hydrocarbon (TPH) diesel 
and gasoline range organics (DRO and GRO) by Environmental 
Protection Agency (EPA) Method 8015 and the groundwater sample was 
analyzed for volatile and semi-volatile organics per Standard Method 
(SM) 6200B and EPA Method 625 Base Neutral (BN). 
 
A total of eight (8) soil samples and one (1) groundwater sample were 
submitted to SGS Analytical Perspectives (NC Certification # 481).  
Chain of Custody documentation is included in Appendix D.  
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3.0 RESULTS 
 

NCDENR File Review 
 
NCDENR file review information provided in Appendix A indicates a 1,000 
gallon heating oil UST was utilized at the site from 1972 until removal in June 
2002.  Tank removal and subsequent assessment activities were conducted by 
Allied Environmental Services, PLLC (AES).  Free-phase petroleum product 
was discovered during tank removal activities.  Approximately five (5) gallons of 
free-phase product was removed during tank removal.  A soil sample collected 
during tank closure activities revealed petroleum impacts.  A Limited Site 
Assessment was conducted by AES and the report dated August 12, 2002 was 
submitted to NCDENR.  The site was assigned UST Incident Number 24346 
and a High Risk ranking. 
 
Additional monitoring wells and soil borings were installed and sampled by AES 
as part of a Comprehensive Site Assessment (CSA).  The CSA dated 
November 25, 2002 is provided in Appendix A.  A total of eight (8) Type II 
(shallow) monitoring wells and one (1) Type III (deep, telescoping) monitoring 
well and seven (7) soil borings were sampled during the CSA.  AES soil 
borings/samples indicate petroleum impacted soils are limited to the area 
immediately surrounding the former UST.  Three (3) soil samples revealed soil 
contamination above the lowest Risk Based Maximum Soil Contaminant 
Concentrations (MSCCs).  Two (2) soil sample results for volatile petroleum 
hydrocarbon (VPH) C9-C22 Aromatics per the Massachusetts Department of 
Environmental Protection (MADEP) method were the only results above the 
Residential MSCCs.  No soil sample results were above the Industrial 
Commercial MSCCs.  Groundwater impact [above the 2L Groundwater Quality 
Standards (2L) but below the Gross Contaminant Levels (GCLs) established in 
the North Carolina Administrative Code (NCAC)] was delineated within the site 
and exists primarily around the former UST (MW-1) and down gradient (MW-4).   
 
According to the NCDENR UST Incident Database and file review information a 
Groundwater Monitoring Report by AES dated December 1, 2003 is the last 
assessment/monitoring activity at the site.  The report (included in Appendix A) 
summarizes groundwater sampling activities and indicates impacted 
groundwater at MW-1 and MW-4.  Depth to groundwater at the site ranged from 
approximately five (5) to six (6) feet BLS.   
 
NCDENR correspondence following review of the monitoring report states 
monitoring and remediation efforts must continue at the site on a semi-annual 
basis, however, no additional monitoring reports were identified.  Review of the 
NCDENR UST Incident Database shows the site has not been closed or 
received a Notice of No Further Action. 
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Geophysical Investigation 
 
The complete geophysical investigation report by Schnabel is included in 
Appendix B and indicates that metallic USTs are unlikely to be encountered 
within 8 feet of the ground surface in the areas surveyed on the subject 
property. 
 
Site Reconnaissance 
 
CATLIN personnel identified the monitoring well locations and approximate 
former UST location (see Sheet 2).  Three (3) of the monitoring well locations 
(MW-6, MW-7, and MW-9 were determined to be within the proposed ROW 
and/or construction easement.  Photographs of the site are provided in 
Appendix E and in the Schnabel report provided in Appendix B. 
 
Soil and Groundwater  
 
Sandy clay / clayey sand soils with varying amounts of silt and clean sands 
were encountered to a depth of six (6) feet deep across the project site.  
Generally, clay content increased with depth.  Gravel and brick fill was 
encountered in some borings to two (2) feet BLS.  No petroleum odor was 
noted at any of the boring locations.  The OVA/PID headspace 
screening/readings ranged from 0 to 1 parts per million.  Complete boring logs 
including OVA/PID results are provided in Appendix C.  
 
Summarized soil sample analytical results are provided on Table 1.  Soil 
sample locations and summarized soil analytical results are illustrated on Sheet 
2.  As indicated on Table 1 and Sheet 2, no TPH concentrations were reported 
above the laboratory reporting limits.   
 
Summarized groundwater sample analytical results are provided on Table 2 
and Sheet 2.  No SM 6200B or EPA Method 625 BN parameters were detected 
above the analytical method detection limits.  Depth to groundwater at the 
100DPT-04 boring was measured at approximately 5.2 feet BLS.  The complete 
laboratory analytical report is provided in Appendix D. 
 

 
4.0 SUMMARY AND RECOMMENDATIONS 

 
A preliminary site assessment was conducted at the subject site as requested 
by NCDOT.  NCDOT is planning roadway construction including utility 
installation and ROW acquisition at the site. 
 
No impacted soils or groundwater were revealed in samples collected from the 
proposed construction area.  Based on NCDENR file review information, 
petroleum (heating oil) impacted soils and groundwater associated with a 1,000 
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gallon heating oil UST utilized at the site from 1972 to June 2002 may be found
near monitoring well MW-i but outside the proposed construction area. There
are no indications of any USTs remaining at the site.

5.0 LIMITATIONS

This report is based on the agreed work scope and a review of available data
from limited sampling. It is possible that this investigation may have failed to
reveal the presence of contamination in the project area where such
contamination may exist. Although CATLIN has used accepted methods
appropriate for soil and groundwater sampling, CATLIN cannot guarantee that
additional soil and/or groundwater contamination does not exist.

6.0 SIGNATURES
I $IIIIIg,

SEAL

Benjamin J. Ashba, P.G.
Project Manager

G. Richard Garrett, P.G.
Senior Project Manager

NCDOT; ParceIlOOPSA_Rpt
CATLIN Project No. 212077

CATLIN Engineers and Scientists
September20127
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TABLE 1 
SUMMARY OF SOIL LABORATORY RESULTS· TPH ORO AND GRO 

Parcel 100, State of North Carolina - Wllcar Executive Center 
223 W. 10th Street 

Contaminant 
of Concern --. 

Sample 10 

Date 
Location 

Collected 

100 DPT -01 (5-5.5ft) 7/24/2012 @ CB 1021 

100 DPT-02 (5-5.5ft) 7/24/2012 @ CB 1016 

1 OODPT -03 (4.5-5ft) 7/24/2012 @ CB 1024 

1 OODPT -04 (4-4.3ft) 7/24/2012 @ CB 1015 

1 OODPT -05 (3.5-4ft) 7/24/2012 
Along proposed Construction 
Easement, near former UST 

100DPT-06 (4.5-5ft) 7/24/2012 @ CB 1014 

100DPT-07 (4.5-5ft) 7/24/2012 @ CB 1013 

1 OODPT -08 (4.5-5ft) 7/24/2012 @ CB 1028 

State Action Level (mglkg) 

TPH = Total Petroleum Hydrocarbon 
All results in milligrams per kilogram (mg/kg). 

Sample depth below land surface provided in parenthesis as part of the sample identification. 
BMDL = Below Method Detection Umit 
ft. BLS = Feet Below Land Surface 
CB = Proposed Catch Basin 
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TABLE 2 
SUMMARY OF GROUNDWATER LABORATORY RESULTS 

Page 1 of 1 
WBS: 35781.1.2 

U-3315 

- STANDARD METHOD 6200B AND EPA METHOD 625 BASE NEUTRAL 

Parcel 1 00, State of North Carolina - Wllcar Executive Center 
223 W. 10th Street 

Method ~ 
Standard Method EPA Method 625 Base 

Contaminant 
of Concern ---+ 

SamplelD 

Date 
Location 

Collected 

100DPT04 7/25/12 @ CB 1015 

2L GWQS (ugIL) 

All results in micrograms per liter (ug/L). 
BMDL = Below Method Detection Limit 
CB = Proposed Catch Basin 

6200B 

-0 o (f) 
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-oE ... ~ cu cu 
-go.. 
cum 
-0 
(/)0 
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Varies 

Refer to analytical report for a complete list of parameters and detection limits. 

NCDOT; Summary Tables 
CATLIN Project No. 212077 

Neutral 

"C~ 
0'S 
J:: (I) 
Q)z~ 
:::2!:(I)~ 
<~(I) 
o..mE 
WLO~ 
=C\lCU 
< CD 0.. 

BMDL 

Varies 

CA TLiN Engineers and Scientists 
September 2012 



NCDOT; Parcel100PSA_Rpt 
CATLIN Project No. 212077 

SHEETS 

U-3315 
was Element: 35781.1.2 

CATLIN Engineers and Scientists 
September 2012 





Note: Not to Scale 
Its. U.E. = Suhsurface Utility Engineering 

BOUNDARIES AND PROPERTY: 
State Line -------------_ .. _ ...... 

STATE OF NORTH CAROLINA 
DIVISION OF HIGHW A YS 

CONVENTIONAL PLAN SHEET SYMBOLS 

County Line ------------ ---.- RAILROADS: 
Township Line ----------­

City Line 

Reservation Line -----------

Property Line -------------­

Existing Iron Pin -----------

Property Comer ------------­

Property Monument----------
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i • Existing Fence Line -----------)1--)1--)1-
Proposed Woven Wire Fence --------.... It_-­

Proposed Chain Link Fence • 
Proposed Barbed Wire Fence ---------4Ie~-­

Existing Wetland Boundary ----------.. ----
Proposed Wetland Boundary --------.. .. 
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Known Soil Contamination: Area or Site --- g - X 
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Gas Pump Vent or UG Tank Cap ----

Sign --------------­

Well -------------

Small Mine ------------

Foundation------------

Area Outline 

Cemetery 

Building --------------

School 

Church 

Dam------------------------

HYDROLOGY.· 
Stream or Body of Water ------- --... --._­

Hydro, Pool or Reservoir -------- C'::-'::-'::-'::-.J 
Jurisdidional Stream -------- -JS-- -
Buffer Zone 1 

Buffer Zone 2 
------------~ 1 --
----------- --~2--

Flow Arrow------------~-.--.--

Disappearing Stream >--_.--.. -
Spring r--__ ...-
Wetland * 
Proposed Lateral, Tail, Head Ditch ---- II » , --False Sump -----------

Standard Gauge ---------­

RR Signal Milepost ----------

Switch --------------

RR Abandoned ----------­

RR Dismantled 

RIGHT OF WAY.· 
Baseline Control Point 

Existing Right of Way Marker ----­

Existing Right of Way Line 

Proposed Right of Way Line 

Proposed Right of Way Line with ___ _ 
Iron Pin and Cap Marker 

Proposed Right of Way Line with ___ _ 
Concrete or Granite Marker 

11111'" 

e at. 

• e 
Existing Control of Access $ -
Proposed Control of Access • 

Existing Easement Line --E--
Proposed Temporary Construction Easement - -E­

Proposed Temporary Drainage Easement-- -TDE­

Praposed Permanent Drainage Easement -- -PDE­

Proposed Permanent Drainage I Utility Easement- OUE-

Proposed Permanent Utility Easement --­

Proposed Temporary Utility Easement--­

Proposed Aerial Utility Easement -----

-PUE-

-TUE--

-AUE-

Proposed Permanent Easement with .. 
Iron Pin and Cap Marker W' 

ROADS AND RELATED FEATURES: 
Existing Edge of Pavement ------­

Existing Curb 

Proposed Slope Stakes Cut -----­

Proposed Slope Stakes Fill -----­

Proposed Curb Ramp 
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Above Ground Gas Line MI. 
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Sanitary Sewer Manhole 

Sanitary Sewer Cleanout ------­

UG Sanitary Sewer Line ------­

Above Ground Sanitary Sewer 

• • 
• 
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MISCELLANEOUS: 
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W4-- --i:
SUMMARY OF SOIL LABORATORY

Parcel 100, State of North Carolina — Wilcar Executive Center
223 W. 10th Street

Contaminant
of Concern -+

100 DPT-O1 (5-5.5ft)

1 00 DPT-02 (5-5.5ft)

Location

0
w

(

•5c
øc

0

7/24/2012

7/24/2012

G)-.
C)

Q)Cl)
o

00

Sample ID

Date
Collected

i

Along proposed Construction
100DPT-05 (3.5-4ft) 7/24/2012

Easement, near former UST

100DPT-06 (4.5-5ft) 7/24/2012 @ CB 1014

100DPT-07 (4.5-5ft) 7/24/2012 @ CB 1013

100DPT-08 (4.5-5ft) 7/24/2012 @ CB 1028

1 OODPT-03 (4.5-5ft)

1 OODPT-04 (4-4.3ft)

@ CB 1021

@ CB 1016

7/24/2012

7/24/2012

<8.81
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State Action Level (mglkg)
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@ CB 1015
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<4.25

<7.20

<7.82

-- — —

<3.65

<3.53
*.i,

TA-I = Total Petroleum Hydrocarbon
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<9.01

10

<3.54
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, ' 
State of North Carolina 
DepanrnentofEnvtto~entand 
Natural Resources 
Washington Regional Office 

Michael F. Easley, Governor 
William G. Ross Jr., Secretary 
Dexter R. Matthews, Director 

DIVISION OF WASTE MANAGEl\1ENT 
UNDERGROUND STORAGE TANK SECTION 

January 9, 2004 

Mr. James M. Williamson 
2403 S. Charles Blvd. 
Greenville, NC 27858 

RE: Groundwater Monitoring Report 
Wilcar Executive Center 
223 W. 10th Street 
Greenville, Pitt County, North Carolina 
UST Incident No. 24346 
Risk Category: High 

Dear Mr. Williamson: 

&~~ - - ~ .-- 1+ ___ _ 

NCDENR 
NoRTH CUoOUNA Oo'Al'lTMENT 01'" 

ENVlAONMe:I'tT AND NR\JRAL ResouRCES 

On January 8, 2004, the Washington Regional Office (WaRO) Underground Storage 
Tank: (UST) Section received a Groundwater Monitoring Report (Report) for the site noted 
above. The Report summarized the activities, water levels, and water quality information from 
the monitoring efforts at the site. Please continue to sample groundwater semi-annually. Please 
submit the groundwater monitoring results within 30 days of receipt of the analytical results. 

Monitoring and remediation efforts must continue at the site until condition~ meet the 
criteria for No Further Action as specified in the July 1, 2001, Guidelines for Assessment and 
Corrective Action. If you have any questions, please contact me at (252) 946-6481 . 

Sincerely, 

~ 
Scott Bullock, L.G. 
Hydrogeologist 

cc: ECU, 116 Spillman Building, Greenville, NC 27858-4353 
Allied Environmental Services, PLLC, 2411-B S. Charles Blvd. , Greenville. );C 27858 
WaRO 

943 Washington Square Mall, Washington, North Carolina 27889 
Phone: 252-946-6481 \Fax: 252-975-3716\1ntemet: www.enr.state.nc.us 

An Equal Opportunity\Affmnative\Action Employer - 50% Recycled/lO% Post Consumer Paper 



Monitoring Report 
1/?5 

Site Identification 
Date of Report: 12/01/03 --------------------------
Facility I.D. : 

Site Name: wn.CAR Executive Center 

Site Location: 223 W. 10th Street 

Nearest CitylTown: ~G~r~e~en~vill~·~e ___________________________________________ County:_P_it_t ________ _ 

USTOwner: James M. Williamson 

Address: 2403 S. Charles Blvd., Greenville, NC 27858 Phone: 252-355-2300 

UST Operator: James M. Williamson 

Address: 2403 S. Charles Blvd., Greenville, NC 27858 Phone: 252-355-2300 

Property Owner: East Carolina University 

Address: 116 Spillman building, Greenville, NC 27858-4353 Phone: 252-328-6910 

Property Occupant: Vacant 

Address: Phone: 

Consultant! 
Contractor: Allied Environmental Services, PLLC 

Address: 2411-B S. Charles Blvd. Greenville, NC 27858 Phone: 252-758-3311 

Release Information 
Date Discovered: 6/10/02 

--~~----------------------~------~------------------------------
Latitude (dd.mm.ss.): 35.16.13N Longitude (dd.mm.ss.): 77.22.33W 

----~-----------------------
Estimated Quantity of Release : Unknown 

Cause of Release: Unknown 

Source of Release (e.g., PipinglUST): Leaking heating oil UST 

Sizes and Contents ofUST system(s) from which the release occurred: 

1-1,000 gal. Heating Oil 

~.'I(;1~ 
I, Brian E. Gray a Pi"9f.ssi8Bsl sR@iBeerlLicensed Geologist for 11'.*\'" 'CAioi:;'-Cv,l, 
Allied Environmental Services, PLLC do certify that the information contained in this accurate to I'~~~ \ 
report is correct and the best of my knowledge. .& Si ~\ \ .' 

I ~-~ .. ; 
en II () 0 .'\~~ '~Ol \~~ .... 

. :l"A ... ~~ .. " 
. ~'r £RW\" ~:~, .. 

'-o"o .. atO~"" 



SEMI-ANNUAL 
GROUNDWATER 

MONITORING REPORT 

SAMPLING PERIOD: 
September 26, 2003 

LOCATION: 

WILCAR EXECUTIVE CENTER 
223 W.I0th. STREET 

GREENVILLE, PITT CO., NC 
GROUNDWATER INCIDENT NO. 24346 

RISK CLASSIFICATION: mGH 
Latitude: 35°16'13" N 

Longitude: 77°22'33" W 

PREPARED FOR: 

EAST CAROLINA UNIVERSITY 
116 SPILLMAN BUILDING 

GREENVILLE, NC 27858-4353 
(252) 328-6910 

PREPARED BY: 

Allied Environmental Services, PLLC 
2411 B. South Charles Blvd. 

Greenville, NC 27858 
(252) 758-3311 

December 2003 



Monitoring Report 
Former Wilcar Executive Center 
Greenville, Pitt Co., NC 
Incident #24346 

INTRODUCTION 

Allied Environmental Services, PLLC (AES), is pleased to submit the results of the 
ground water sampling event for the subject site. The purpose of this report is to present 
the results of the September ground water sampling event conducted on September 11, 
2003, at the former facility located at 223 W. 10th Street in Greenville, Pitt County, North 
Carolina (Appendix A & B). The activity was conducted in accordance with the 
NCDENR pre-approval dated September 3,2003. Allied Environmental Services, PLLC. 
(AES) was retained as the consultant for the project by East Carolina University to 
continue with the project. 

The site is currently vacant (building demolished) but was formerly used as an office 
building. Properties in the immediate vicinity of the site are primarily 
commercial/industrial with some residential. 

DISCUSSION OF SAMPLING RESULTS 

Free Product Data 

Free product was not present at the site visit. 

Potentiometric Surface Mapping 

A potentiometric surface map (Appendix C) was constructed utilizing depth to ground 
water measurements and TOC elevations (Appendix D). Utilizing monitoring wells 
MW-2, MW-3, and MW-6, ground water flow direc~on and hydraulic gradient were 
calculated using the calculated ground water elevations. Ground water flow was to the 
south from the former UST pit with a hydraulic gradient of 0.0088 ftlft on 09111/03. 
Historical potentiometric surface maps are located in Appendix E. 

2 



Monitoring Report 
Former Wilcar Executive Center 
Greenville, Pitt Co., NC 
Incident #24346 

Ground Water Contamination Assessment 

AES performed depth to ground water measurements, free phase petroleum check, 
followed by sampling of monitoring wells. The ground water samples were submitted for 
analysis by EPA Methods 602 (extended) and Lead by 3030C prep (Appendix F). 

Benzene, and Naphthalene are present above NCAC2L .0202 standards only in 
monitoring wells MW -1 and MW -4. The dissolved contaminant plume has not migrated 
off-site during this sampling period. Contaminant iso-concentration maps are included in 
AppendixG. 

Historical Analytical Results 

The following tables summarize the contaminant levels to date. 

I I 

I DATE 
I 

MW-l 
I 

MW-2 
I 

MW-3 
I 

MW-4 
I 

MW-5 
I 

MW-6 
I NCAC I 

2LSTD 
09111/03 3.8 <1 <1 2.8 <I <I IJl&Il 
10114/02 --- --- --- --- <I <6 1 J.ig/l 
09/19/02 * <I <I * --- --- 1 J.ig/l 
07/01102 10 --- --- --- --- --- 1 J.ig/I 

1 J.ig/l 
1 J.ig/I 
1 J.ig/l 

IJ.lgO 

I I 

I DATE 
I 

MW-7 
I 

MW-8 
I 

DW-l 
I 

NCAC I 2LSTD 
09/11103 <I <I <1 1 ).IWI 
10/14/02 <I <I --- i ).IWi 
09/19/02 - --- --- 2.9 1 p.g/1 
07/0V02 --- --- --- 1 J.ig/l 

1 J.ig/I 
1 ).Ig/I 
1 ).Ig/I 

1 I'g/I 

3 



Monitoring Report 
Former Wilcar Executive Center 
Greenville, Pitt Co., NC 
Incident #24346 

I 

I DATE 

I 
MW-l 

I 
09/11/03 5.4 
10/14/02 ---
09/19/02 * 
07/01/02 33 

I 

I DATE 

I 
MW-7 

I 
09/11103 <I 
010114/02 <I 
09119102 -----
07/01/02 -----

I 

I DATE 

I 
MW-l 

I 
09/11/03 <I 
10/14102 ---
09/19/02 * 
07/01/02 14 

I 

I DATE 

I 
MW-7 

I 
09/11/03 <1 
10/14/02 <1 
09/19/02 -----
07/01/02 -----

MW-2 

I 
MW-3 

<I <I 
--- ---
<I <I 
--- ---

MW-8 

I 
DW-l 

<I <1 
<1 ---

----- 3.7 
----- ---

MW-2 

I 
MW-3 

<I <1 
--- ---
<I <I 
-... -- -----

MW-8 

I 
DW-l 

<l <I 
<I ---

----- 1.9 
----- ---

I 

I 
MW-4 

I 
MW-5 

I 
MW-6 

I NCAC I 
2LSTD 

<I <I <I 29 J.lg/I 
--- <I <I 29 J.lg/I 

* --- --- 29 J.lg/I 
--- --- --- 29 J.lg/I 

29 J.lg/I 
29 J.l2I1 
29 J.l2I1 
29 J.lg/l 

I 

I 
NCAC I 2LSTD 

29 J.lg/I 
29 J.lg/I 
29 J.lg/I 
29 J.lg/I 
29 J.l2I1 
29 J.l2I1 
291-1211 
29 J.lg/I 

I 

I 
MW-4 

I 
MW-5 

I 
MW-6 

I NCAC I 
2LSTD 

<I <I <I 1000 J.lg/I 
--- <I <1 1,000 J.lg/I 

* ---- ---- 1,0001-lg/l 
---- ----- ----- 10001-1211 

10001-1211 
I 0001-1211 
1,0001-1211 
1,000 J.lg/I 

I 

I NCAC I 
2LSTD 

1,0001-1211 
1,0001-1211 
1,000 J.lg/I 
1,000 J.lg/I 
1,000 Ilg/l 
1,000 Ilg/l 
1 0001-lg/l 
1,0001-ig/l 
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Monitoring Report 
Fonner Wilcar Executive Center 
Greenville, Pitt Co., NC 
Incident #24346 

I 

I DATE 

I 
MW-l 

I 
09/11/03 18 
10/14/02 ---
09/19/02 * 
07/01/1/02 101 

I 

I DATE 

I 
MW-7 

I 
09/11/03 <I 
10/14/02 <3 

09/19/02 ----
07/01/02 -----

I 

I DATE 

I 
MW-l 

I 
09/11/03 3 
10/14/02 -----
09/19/02 * 
07/01102 46 

I 

I DATE 

I 
MW-7 

I 
09/11/03 <I 

10/14/02 2.6 

09/19/02 -----
07/01/02 -----

MW-2 

I 
MW-3 

<I <I 

--- ---
<3 <3 

----- -----

MW-8 

I 
DW-l 

<I <I 
<3 ---

----- 11 

----- ---

MW-2 

I 
MW-3 

<I <I 

---- -----
<I <I 

----- -----

MW-8 

I 
DW-l 

<I <I 
<I ---
----- 3.7 

----- ---

II 

I 
MW-4 

I 
MW-5 

I 
MW-6 

I NCAC I 
2LSTD 

<I <I <I 530 l!WI 
--- <3 <3 530 l!vJi 
• ----- ----- 530 l!vJi 

----- ----- ----- 5301l&ll 
530 J.i&'1 
530 J.ig/l 

530 J.ig/l 

530 J.ig/l 

I 

I 
NCAC I 2LSTD 

530 J.ig/l 

530 J.ig/l 

530 l!vJi 
530 l!vJi 
530 J.ig/l 
530 J.ig/l 

530 J.ig/l 

530 J.ig/l 

I 

I 
MW-4 

I 
MW-5 

I 
MW-6 

I 
NCAC I 
2LSTD 

1.1 <I <I 200 l!vJi 
---- <I <I 200 Il&Il 
* ----- ----- 200 J.igl1 

----- ----- ----- 200 J.ig/l 

200 J.ig/l 

200 J.ig/l 

200 J.igll 

200 J.ig/l 

I 

I 
NCAC I 2LSTD 

200 J.ig/l 

200 J.ig/l 

200 J.igll 

200 J.ig/l 

200 l!vJi 
200 jlg,'l 

200 J.igll 
200 J.ig/l 
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Monitoring Report 
Fonner Wilcar Executive Center 
Greenville, Pitt Co., NC 
Incident #24346 

I 

I DATE 
I 

MW-l 
I 

09/11103 130 
10/14/02 -----
09119102 "* 
07/01/02 <50 

I 

I DATE 
I 

MW-7 I 
09/11/03 <I 
10114102 <10 
09/19/02 ----
07/01102 -----

MW-2 

<I 

---
<10 

---

MW-8 

<I 
<10 

-----
-----

NOTES: ----- = Not Analyzed 
• = Free Product present 

I 
MW-3 

I 
MW-4 

I 
MW-S 

I 
MW-6 

<I SO <I 16 

----- ----- <10 <10 
<10 • ----- -----
----- -.--- ---- -----

I 

I DW-l 
I 

NCAC I 2LSTD 

<I 21 1Ig/1 
--- 21 1Ist11 

10.2 21 1Ist11 
--- 21 j.lg/I 

2111g/1 
2111g/1 
21 j.lg/I 
2111g/1 

SURVEY OF POTENTIAL RECEPTORS 

I 

I NCAC I 
2LSTD 

21 listll 
21 listll 
21 j.lg/I 
21 j.lg/I 
21 j.lg/I 
21 j.lg/I 
21 j.lgll 
21 j.lgIl 

The subject site and vicinity utilize a city/county water system, however there are several 
private water supply wells in the area. Previously one (1) municipal water supply well 
was identified. There are no surface water bodies in the vicinity of the site. 

The Washington street well for the City of Greenville is located at the intersection of 
Washington street and 13th Street, approximately 950 feet south-southeast of the source. 
This well is used only as a reserve in times oflow surface water. 

SUMMARY OF REMEDIATION ACTIVITIES 

The subject site is undergoing evaluation for natural attenuation in accordance with 
NCAC 2L .0106(f). To date remedial action at the site has been removal of the former 
UST, and removal of a small amount of free product. 

6 



Monitoring Report 
Fonner Wilcar Executive Center 
Greenville, Pitt Co., NC 
Incident #24346 

CONCLUSIONS AND RECOMMENDATIONS 

Free phase petroleum product was not identified at the subject site. AES has perfonned 
the ground water sampling at the subject site as per NCDENR-DWM-UST Section 
requirements. Current ground water analytical results indicate that NCAC 2L .0202 
ground water standards have been exceeded only for Benzene and Naphthalene only in 
monitoring wells MW-l and MW-4. 

AES recommends continued semi-annual sampling and check on free product. 

DISCLAIMER 

The purpose of this report was to assess the existing and potential environmental 
concerns and liabilities associated with the discharge/leakage from underground storage 
tank(s) located at the subject site. The interpretive conclusions presented in this report 
are based solely on the observations of AES personnel on the dates of site visits. These 
conclusions should not be relied upon to represent site conditions at other dates. The 
report also presents a description of subsurface conditions observed at each sampling 
location conducted during the investigation. Subsurface conditions may vary 
significantly through time, particularly with respect to ground water elevations, flow, and 
quality. 

AES is pleased to submit this report on behalf of East Carolina University. If you have 
any questions or desire additional information, please contact our office at your earliest 
convenience. 

7 
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POTENTIOMETRIC SURFACE MAP 
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APPENDIXD 

GROUND WATER DATA 



Well Construction Information 
---_. -----.-- __________ •• ___ • _____ ._ . _ _ • _ __ _ - ___ • T. ______________ • _______ • 

- ____ TO ._ •• •• , • • _ 

Date Well Screened Top of 
Depth to 

Free Ground 
Date Water Bottom Water 

WellID Installed Level 
Casing Interval 

of Well 
Casing 

from Top 
Product Water 

(m/ddlyy) Measured 
Depth (x to y ft. 

(ft. BGS) 
Elevation* 

of Casing 
Thickness Elevation* 

(m/ddlyy) 
(ft. BGS) BGS) (ft.) 

(ft.) 
** (ft.) (ft.) 

MW-l 06128/02 09/11/03 5' 5-15' 15' 100.00 5.80 ----- 94.20 

MW-2 09/16/02 09111103 5' 5-15' 15' 99.31 5.29 ----- 94.02 

MW-3 09/16/02 09/11103 5' 5-15' 15' 100.34 6.23 - .. _-- 94.l1 

MW-4 09/16/02 09/11/03 5' 5-15' 15' 99.95 5.92 --_ .... 94.03 

MW-5 10108/02 09/11103 5' 5-15' 15' 100.18 6.22 ----- 93.96 

MW-6 10108/02 09/11103 5' 5-15' 15' 99.50 5.71 ----- 93 .79 

MW-7 10108/02 09/11103 5' S-lS' IS' 98.74 S.OO ----- 93.74 

MW-8 10108/02 09/11103 5' S-lS' IS' 99.0S 5.43 .. _--- 93 .62 

DW-1 09/18/02 09/11103 20 30-35 35 99.98 12.90 ----- 87.08 
- --

* Reference Point for Elevation Measurements TOC MW-I • Assumed Elevation: 100.00 ft . 
.. Iffree product is present in a well. ground water elevation should be calculated by: [Top of easing Elevation - Depth to Water] + [free product thickness x 0 .8581] 
ft. BGS = feet below gt'ound surface 

Comments 



LEGEND -----, 
__ .....;.;x:;;.x CDNTAMINANl LINeS 
___ xx:;:. GROUND .... ATER LINES 

-4- - DIRECTION IF F'LDV 
___ '_'. 1",\ 111.~ ~ 1. I>.lTtNI)/. r1! IN L !'''C'' 

• SAMPLE LOCATION 

0 MONITORING 'JELL 

® RECOVERY 'WELL 

@ DEEP 'JELL 
r- ..., 

U/G STORAGE TANKS 

CJ A/G STORAGE TANKS 

Proj. No. 02-1001 Dwg. No. 007 
Ckd. By BEG Scale 1'=50' 
Drn. By B'w'G Date 09/19/02 

--"'--~l 

I 

l . L 'w_ r==I ---- ------___________________ 11 ~ 

PARTIAL PLAN 

. POTENTIOMETRIC MAP 
WILCAR EXECUTIVE CENTER 

GREENVILLE, PITT COo, NORTH CAROLINA 

93.10 

93.20 

~~':-;'53 Ftlf't. 

!5 
GRAPHIC SCALE 
; r 

10 0 10 20 30 40 50 

ALLIED ENVIRONMENTAL SERVICES 

GREENVILLE, NORTH CAROLINA 



APPENDIXF 

GROUND WATER ANALYTICAL RESULTS 



Summary of Ground Water Sampling Results 
uare: !J'!14JJ!JV mClaenr rmmDer ana Name: .l'tJ'to tIDJ er WJNar t!XCC uuve L'enter 

Analytical Method (e.g., VOC 
602 602 602 602 602 602 602 602/610 by EPA 8160) 

Contaminant of Concern ., 
~ c: 

WelllD Sample Date 
., 

~ 
., 

i3 t1l 
., 

~ 
c: co ~ .a c: co t1l 

ID Collected ~ 
., 

l- e: 0 

~ ~ ~ ~ t1l ..c: 
(m/ddlyy) c:>. 

-5 ~ t1l I 

MW-I MW-I 09/12/03 3.8 5.4 <I 18 3.0 <I <I 130 

MW-2 MW-2 09112/03 <I <I <I <\ <\ <I <\ <\ 

MW-3 MW-3 09/12/03 <I <\ <\ <I 1.8 <\ <\ <\ 

MW-4 MW-4 09/12/03 1.8 <I <\ <I l.l <\ <\ 50 

MW-5 MW-5 09112/03 <\ <\ <\ <\ <\ <\ <\ <\ I 

MW-6 MW-6 09112/03 <\ <\ <\ <\ <\ <\ <I 16 

MW-7 MW-7 09112/03 <\ <\ <\ <\ <\ <\ <\ <\ 

MW-8 MW-8 09112/03 <\ <\ <\ <\ <\ <\ <\ <\ 

lL Standard (ug/l) 
\ 29 \ ,000 530 200 70 4E-4 21 

GCL (ugll) 
5.000 29.000 257,500 87,500 200,000 70,000 50 \5,500 



Chain of Custody Record 

Project No. 

Sample 10/ Description 

(Containers for each sample may be combined on one 

106 Vantage Point Drive 
Cayce, South Carolina 29033 

Telephone No. (803) 791-9700 Fax No. (803) 791-9111 

QuoleNo. 

Page~_of._ 
Analysis (Attach list if more space is needed.) 

~ ..... ." ()G 

°G 
L 

Sample Disposal 

C Retum to Client 

Note: All samples are retained for six weeks from receipt 

o Skin Irrilanl 0 Poison rI Unknown unless olher are made. 

(Prior lab approval reqlJired for expedi/ed TAT) 

Dale Time 

Dale Time 

3. Relinquished by 
." 
"C,J 

Comments 

Ice Pack 

DISTRIBUTION: WHITE & YELLOW-Return 10 laboratory with Sample(s); PINK·FieldlClienl Copy 



APPENDIXG 

CONTAMINANT CONCENTRATION MAPS 
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® ..,ATER SlI'PLY \/ELL 

• SAMPLE LDCATI~ 

0 MONITORING \/ELL 

® RECOVERY \/ELL 

@ DEEP ..,ELL 
r- -. U/G STORAGE TANKS '- .... 
CJ AlG STIIRACiE TANKS 

ProJ. No. 02-1001 I Dwg. No. 
Ckd. By BEG Sco.le 
Drn. By B'vIG Do,te 
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1'=30' 

12/18/03 
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1 -
1 

/.~: -I(II(1 .... M..,-:5 
./" ~I. ~(l.o 
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IFF'lCEI 1 RETAIL 
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Site Identification 
Date of Report: 

Facility LD.: 

Site Name: 

Site Location: 

Nearest City!fown: 

USTOwner: 

Address: 

UST Operator: 

Address: 

Property Owner: 

Address: 

Property Occupant: 

Address: 

Consultant! 
Contractor: 

Address: 

Comprehensive Site Assessment Report 

11125/02 

NA (non-commercial) UST Incident Number: 24346 
~~------------

WILCAR Executive Center 

223 W. 10th Street 

Greenville County: Pitt 
~~~~---------------------------------------- --------------
James M. Williamson 

..;;2...:.40.:;.;3::-,S;;';';...C.:;.;h;;;.;a.;.;.r.;.;le...:.s..;;B...:.lv.;..;d.;.;..,~G~re.:;.;e.;.,;n...:.vl;;;;;·II...:.e,~N;...C~2;;;..7;..;8...:.5...:.8 ________________ Phone: 252-355-2300 

James M. Williamson 
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James M. Williamson 
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Vacant 
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Allied Environmental Services, PLLC 
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Release Information 

Date Discovered: 6/10/02 

Latitude (dd.mm.ss.): 35.16.13 N Longitude (dd.mm.ss.): ...;.7...:.7;;:.2.;;;;2.;.;;.33;:;......:.W~ ____________ _ 

Estimated Quantity of Release : Unknown 

Cause of Release: Unknown 

Source of Release (e.g., PipingIUST): Leaking heating oil UST 

S.izes and Contents ofUST system(s) from which the release occurred: One 1,000-gaUon heating oil UST 

I, ___ .....;;:B.:.;ri:.;;;a..;;n;.:E:;.; • ....;G:;.;r;..;;a;..:.y _______ a fWfM810nid EngID&rlLicensed Geo.logist for 

Allied Environmental Services, PLLC do certify that the information contained in this accurate to 

report is correct and the best of my knowledge. 
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EXECUTIVE SUMMARY 

Allied Environmental Services, PLLC (AES) has completed a Comprehensive Site 
Assessment (CSA) at the_subject site. The subject site is formerly a commercial office 
building (not currently occupied). The subject site is located at 223 W. 10th Street in 
Greenville, Pitt County, North Carolina. The facility formerly contained a 1,000 gallon 
heating oil underground storage tank (UST). This UST was removed on June 10, 2002. The 
Comprehensive Site Assessment was performed at the subject site in accordance with 40 CFR 
280.65, and NCAC 2N .0706 requirements. 

AES has installed eight (8) Type II monitor wells and one (1) Type III monitoring well; 
performed depth to ground water measurements; performed soil sampling for Methods 8260, 
8270, and MADEP VPH and EPH; performed ground water sampling for EPA Method 602 
extend~d, 625 BNA, and MADEP VPH and EPH analyses as per proper protocol; conducted 
aquifer testing; and constructed potentiometric surface maps and iso-contamination maps. 

Free phase petroleum product was observed at the subject site during UST removal and during 
Limited Site Assessment (LSA) investigation. Free product has been recovered by down well 
sorbent socks. 

Contaminated soil at the subject site (Naphthalene and C9-C22 Aromatics) has been identified 
only in the area surrounding the former UST. 

'The ground water analytical results indicate that several monitoring wells currently exceed the 
NCAC 2L standard for contaminant parameters (Benzene, Ethylbenzene, C9-C18 Aliphatics, 
and C9-C22 Aromatics). Monitoring wells MW-1 and MW-4, located at the source and along 
the plume mid-line, contained the highest concentrations of any monitoring well. 

Based on the ground water data, ground water flow was to the northeast with a hydraulic 
gradient of 0.0053 ftlft (10/14/02) using MW-2, MW-3, and MW-6. Hydraulic 
conductivity (k) and velocity (V) were calculated to be 0.015 ftlday and 0.0109 tt2/day, 
respectively. 

AES has determined the areal extent of soil and ground water contamination associated with 
the subject site. Contaminated soil at the site is limited to the area immediately surrounding 
the former UST. The ground water contamination is limited to the subject site, but it appears 
that the dissolved plume, as well as the free product plume, is migrating down gradient where 
it may intercept utilities (water and sewer lines, and the storm drain system). 
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I. INTRODUCTION 

Mr. James Williamson contracted Allied Environmental Services, PLLC (AES) to conduct a 
Comprehensive Site Assessment at the WILCAR Executive Center facility. The subject site is 

,·located at 223 W. 10th Street, Greenville, Pitt County, North Carolina (Appendix A). The 
" .. ~~"" .subject site is currently an unoccupied office building (Appendix B). The site fonnerly 

contained a 1,000 gallon heating oil UST used to heat the building. 

AES has since conducted a Comprehensive Site Assessment (CSA) investigation at the 
subject site. AES has installed a monitoring system, which includes eight (8) Type II and one 
(1) Type III monitoring wells. Based on analytical results from the monitoring wells, the 
ground water has been impacted by petroleum product at the subject site. 

AES has perfonned a comprehensive site assessment based upon these objectives: 

1) Characterize the shallow geologic/hydrogeologic conditions. 
2) Sample soil by Methods 8260, 8270, and MADEP VPH and EPH 
3) Sample ground water by EPA Methods 602 with Xylenes, Methyl Tertiary Butyl 

Ether (MTBE), and Isopropyl Ether (IPE), 625 BNA, and MADEP VPH and EPH. 
4) Characterize the horizontal and vertical extent of ground water contamination. 
5) Determine the hydrogeologic parameters. 
6) Conclusions and recommendations. 

II. SITE HISTORY AND SOURCE CHARACTERIZATION 

A. SITE DESCRIPTION (OWNERSIDP AND USAGE) 

A vicinity map for the subject site is located within Appendix A. A site map with utilities is 
located within Appendix B. The following summarizes infonnation regarding ownership and 
operation at the subject site. The information was compiled from Pitt County Tax Records, 
and Mr. Williamson. . 
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TABLE 1 
SITE HISTORY 

wner 'pera or norma IOn (most recent first) 110 t I fI f 
UST ID Number Name of Owner or Dates of Ownership / > Owner or 

Operator Operation > [(mJddlyy) to Operator? 
. » 

(mJddlyy)] 
I James M. Williamson 1972 to Present Owner 

Ad~ress: 2403.s. Charles B~ulevlird Greenyille, NC 27858 
>. (252) 355-2300 

TABLE 2 
PPOPERTY OWNERS/OCCUPANTS 

Date: 06/23/02 Incident #. & Name: #24346 WILCAR Executive Center Facility ID#: N/A 

03737 Williamson, James M. 2403 S. Charles Boulevard 

Heating Oil 

·Still in use means not pennanently closed. 

Comprehensive Site Assessment 
Incident #24346 

TABLE 3 
SITE HISTORY 

UST System Information 

Greenville, NC 27858 

1,000 1972 0611 0102 (P) Yes 
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B. RELEASE INCIDENTS AND ENVIRONMENTAL INVESTIGATIONS 

SampleID 

1B 

Notes: 

TABLES 
SUMMARY OF LABORATORY ANALYSES l 

UST CLOSURE SOIL SAMPLE 
WILCAR EXECUTIVE CENTER 

JUNE 10,2002 

Sample Depth 
TPH-GRO 5030 

(feet) 

5-6 792'2 

MRC3 10 

TPH-DRO 3550 

9,260 

10 

1. Laboratory analyses for gasoline- and diesel-range TPH by Methods 5030/S015M and 3550/S015M, 
respectively; results reported in mglkg. 

2. Numbers in bold-faced type exceeded the MRC. 
3. Minimum reportable concentration. 

AES submits 24':Hour Release and UST Leak Reporting Form (06/10/02). 

AES submits 20-Day Report (06/30/02). 

AE~ submits Limited Site Assessment (LSA) report (08/12/02) . 

c. ABATEMENT MEASURES TO DATE 

The following summarizes work performed a the subject to date. 

Project Summary to Date: 

• 06/10/02 - AES removes 1,000 gal. heating oil UST. Free phase petroleum product found 
and removed approximately 5 gal. from the excavation. Approximately 3 cy of soil was 
stockpiled on-site. AES submits UST Form 61 (24-Hour Release and UST Leak 
Reporting Fonn) to DWM-UST Section. 

• 06/20/02 - DWM-UST Section issues Notice of Regulatory Requirements (NORR) for the 
site. 

• 06/28/02 - AES supervises the installation of soil boring and monitoring well MW -1 at 
the subject site. Soil samp~es obtained and submitted for Phase I LSA investigation. 

Comprehensive Sjte Assessment 
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• 06/30102 - AES submits 20-Day Report to DWM-UST Section. 

• 07/01/02 - AES samples monitoring well MW -1. 

• 08112/02 - AES submits Phase I LSA Report. 

• 08/23/02 - DWM-UST Section issues letter requesting Comprehensive Site Assessment 
(CSA) for the site. 

• 09/16-18/02 - AES supervises the installation of monitoring wells MW-2, MW-3, MW-4, 
and DW-l. 

• 09119102 - AES samples monitoring wells MW-2, MW-3, MW-4, and DW-l. 

• 10108/02 - AES Supervises the installation of monitoring wells MW -5, MW -6, MW -7, 
and MW -8 at the site. 

• 10/11102 - AES supervises the installation of soil borings BH-l, BH-2, BH-3, and BH-4 at 
the site. 

• 10/14/02 - AES samples monitoring wells MW-5, MW-6, MW-7, and MW-8 at the site. 

• 11114102 - AES installs soil borings BH-5, BH-6, and BH-7 at the site. 

III. POTENTIAL RECEPTORS & MIGRATION PATHWAYS 

A. ADJACENT PROPERTY OWNERS 

The subject site is located at 223 W. 10th Street in Greenville, Pitt Co., NC. The 
following is a list of the adjacent property owners accordmg to the Pitt County Tax 
Office. A property owner's map is located within Appendix C. 
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TABLE 4 
ADJACENT PROPERTY OWNERS· 

,,( 

Parcel No. Name Address 

007373,012110 H.A. Haynie Co., Inc. 301 W. Tenth Street 
Greenville, NC 27834 

020202,023619, 
Walter L. Williams 3602 US Hwy. 264 East 

023620 Greenville, NC 27834 

007780 Earl Faulkner 5420 US Hwy. 13 
Greenville, NC 27834 

007775,007782, 
David J. Mitchell, II P.O. Box 1482 

007779,007778 Oxford, NC 27565 

000882 William C. Glisson Life Estate 4369 Black Jack-Simpson Road 
Greenville, NC 27858 

007809,006869 WP & JP Enterprises, LLC P.O. Box 1602 
Greenville, NC 27858 

Note: Properties in Table 1 are correlated by map and p~cel number with those shown in Appendix C. 

B. WATER SUPPLY SOURCES AND LOCATIONS 

The subject site and vicinity are supplied water by a public water supply (City of Greenville). 
The City of Greenville water supply comes from the Tar River with several water supply wells 
for backup. AES previously conducted a water supply well survey for the area within 1,500 
ft. of the subject site. AES identified one primary watet: supply well. 

The Washington Street Well for the City of Greenville is located at the intersection of 
Washington Street and 13th Street, approximately 950 feet south-southeast of the source 
(Appendix D). This well is used only as a reserve in times oflow surface water. 
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TABLE 6 
WATER SUPPLY WELL INFORMATION 

Date: 06/23/02 Incident Number and Name: 24346 WILCAR Executive Center Facility ID#: N/A 
(Include the following information. The well number (can use tax number), well owner and user names, addresses and telephone 
numbers, use of well (potable, agricultural, etc.), well depth, type of well (i.e. drilled or bored), well casing depth, well screen interval 
and distance of well from the source area of the release 

Well Well 
Distance 

Well Well 
Type Casing Screen 

from 
Well OwnerfUser 

AddreSs 
Phone Well . Depth 

of Depth Interval 
source 

# (indicate Number Use (f! •. . Well . (ft. (x to Y ft . 
area of 

:which) ~GS) . . BGS) BGS) : 'release 
.. (ft.) 

City of 
Greenville 

Utilities (252) See 
1 Greenville 

Commission 551-1560 
Primary 421 6 in. 100 

enclosed 
950 

(Owner) 

Ft. BGS = feet below ground surface 

c. UNDERGROUND UTILITIES 

The subject site is located inside the city limits of Greenville, Pitt Co., NC. Residents and 
businesses have access to municipal water, telephone, sanitary sewer, and storm sewer as 
underground services in the area. . 

Underground water (municipal), sanitary sewer, and storm sewer lines are located along 10th 

Street, 11 th Street, S. Greene Street, and S. Washington Street. All electrical power and most 
telephone at or near the subject site are located overhead. Storm drainage is along 10th 

Street. . . 

D. MIGRATION PATHWAYS 

The subject site is located inside the city limits of Greenville, Pitt Co., NC. Several 
underground utilities are located in the vicinity, however, the dissolved contaminant plume 
has not reached these utilities. 

E. POTENTIAL EXPOSURE PATHWAYS 

Potential for exposure to contaminants associated with the subject site would relate to 
exposure through contaminated soil, ground water, and/or vapors. Potential human exposure 
would include inhalation (due to vapors entering buildings), ingestion, and absorption through 
the skin (from contaminated soil and water). 
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F. TOXICITY AND BEHAVIOR OF KNOWN CONTAMINANT 

The following is a summary .of the toxicity and behavior of these nonnal target petroleum 
c.omponents. Please note that currently only Benzene, Ethylbenzene, and MADEP VPH 
and EPH levels are above the NCAC 2L standards in m.onit.oring wells. 

Benzene is a col.orless light-yell.ow liquid with an ar.omatic odor. Benzene is relatively 
highly soluble in water. Benzene is c.onsidered to be a potential occupational carcinogen 
according t.o NIOSH. Benzene has been recognized as an irritant to eyes, nose and 
respirat.ory tract. The IDLH (immediately dangerous to life and health) for Benzene is 
3,000 ppm. Benzene can cause skin irritation, central nerv.ous system depression, bone 
depression, and leukemia. Ingesti.on .of Benzene can also cause staggered gait, fatigue, 
and anorexia. 

Ethylbenzene is a colorless liquid with an ar.omatic .odor. The IDLH f.or Ethylbenzene if 
2,000 ppm. Ethylbenzene is a recognized primary irritant t.o the eyes and mucus 
membranes. Ingestion of Ethylbenzene can cause headache, dermatitis, narcosis, and 
c.oma. 

A summary of the Material Safety Data Sheet (MSDS) inf.ormation is located in 
Appendix E for Benzene and Ethylbenzene. 

IV. GEOLOGIC INVESTIGATION 

A. TOPOGRAPHY 

Topographically, the subject site slopes slightly to the north. 

B. REGIONAL GEOLOGIC TRENDS 

Greenville and Pitt County are situated in the Central Coastal Plain Physi.ographic 
Province of North Car.olina. Greenville lies in central Pitt County. 

The Coastal Plain Province is composed of exposed, non-marine to marine sediments and 
sedimentary rocks of Cretace.ous t.o Recent age. In the Greenville area these include, 
fr.om y.oungest t.o .oldest: Pleist.ocene deposits .of sands, clays and minor gravels; Pliocene 
Yorktown Formation consisting .of sands and clays; and the Cretaceous Pee Dee, Black 
Creek, and Cape Fear F.ormati.ons are composed of continental, marginal marine, and 
marine silts, sands and clays (Geologic Map Of North Carolina, 1985). 
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According to the 1985 Geologic Map of North Carolina, the subject site is located in the 
Coastal Plain physiographic province. The Coastal Plain aquifer system consists of aquifers 
primarily composed of gravel, sand, sandstone and limestone separated by confining units of 
clay and silt. Water can leak through confining units where they are thin or contain sand. 
Therefore, aquifers in this system may be considered interconnected to some degree. 

The site is situated on the surficial aquifer, which is primarily composed of Quaternary age 
unconsolidated sand, locally gravelly. The surficial aquifer is recognized as a principal 
aquifer because underlying aquifers commonly contain saline water and their use is therefore 
restricted. 

Underlying the surficial aquifer is the Yorktown confining unit. This unit is averages 22 feet 
thick and is composed predominantly of clay and sandy clay. Below the Yorktown confining 
unit is the Yorktown aquifer. This aquifer consists of fine sand, silty and clayey sand, and 
clay with shells and shell beds. This aquifer has an estimated hydraulic conductivity of 22 
feet/day (Winner and Coble, 1996). Sand units are typically less than 10 feet thick and are 
discontinuous throughout the area. The Yorktown Formation thickens to the east. 

Underlying the Yorktown aquifer is the Peedee - upper Cape Fear aquifer. This aquifer 
consists of (in descending order): the Peedee, Black Creek, and upper Cape Fear aquifers, 
each separated by clay and silt confining units. The Peedee aquifer is composed of fine to 
medium glauconitic sand (Cretaceous Peedee Fonnation) with shell material and calcareous 
sandstone beds. The Black Creek aquifer is cqmposed of interbedded very fine to fine lignitic, 
glauconitic and shelly sand and clay overlying fine to medium sand, lenses of coarse sand and 
clay of the Cretaceous upper Cape Fear Formation (Winner at:ld Coble, 1996). The upper 
Cape Fear aquifer is composed of altematmg beds of fine to medium sand and clay (upper 
portion of the Cretaceous Cape Fear Formation) (Winner and Coble, 1996). 

A confining unit of clay and sandy clay separates the Peedee - upper Cape Fear Aquifer from 
the underlying lower Cape Fear and lower Cretaceous Aquifers. The lower Cape Fear aquifer 
is composed of interbedded fine to medium sand and clay (lower portion of the Cretaceous 
Cape Fear Formation) along with other hydraulically connected permeable sediments. The 
lower Cretaceous Aquifer is composed of fine to medium sand with a few beds of coarse sand 
and limestone. These lower Cretaceous strata are known only from sparse subsurface data and 
have no fonnal stratigraphic names. 

The Black Creek Formation has been elevated to Group status and subdivided into three 
formations bounded by unconformities (Owens and Sohl, 1989). From oldest to 
youngest, these include: Tar Heel Formation, Bladen Formation, and Donoho Creek 
Formation. Each formation has been further subdivided into delta plain, delta tront, 
prodelta, and shelf lithofacies. 
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C. SITE GEOLOGY 

The CSA investigation found fill material from O-approximately 5 ft. below land surface (bls). 
This is underlain by tan and yellow-brown, fine sandy clay with very fine sand stringers to a 
depth of 7-10 ft. bls. Below this is a gray plastic clay, usually with iron mineralization along 
dessication? fractures to a depth of 13 ft. bis. This is underlain by a dark blue-gray, silty clay 
to a depth of 30 ft. bls. This is underlain by a dark blue-gray silty clay with marine fossils. 
Well construction logs are included in Appendix F. Geologic cross sections are located in 
Appendix G. 

D. SOIL INVESTIGATION 

On 06/28/02, one soil boring was installed and samples were collected in order to meet 
the requirements of the LSA rules. The boring was completed using hollow stem augers 
(HSA) and samples were collected in 24" split spoon samplers. The boring was advanced 
to a depth of 16 feet, at which point a monitoring well was installed. One soil sample 
was obtained at a depth of 5 ft. bls for analysis. 

A later soil investigation was conducted on 10111102 and consisted of four (4) soil 
borings (BH-l through BH-4) in the parking lot area of the site. Soil samples were 
collected at depths of 4-5 ft. and 7-8 ft. bls. Samples from the 4-5 ft depth showed no 
sign of contamination. Soil samples from the 7-8 ft. bls were submitted for laboratory 
analysis due to depth to ground water (8.5 ft. bls) at that time (during long drought 
conditions). Soil borings BH-l and BH-2 showed Naphthalene and C9-C22 Aromatics 
above the soil-to-groundwater maximum soil contaminant concentration (MSCC). 

A sub,sequent soil investigation (11/14/02) consisted of three (3) additional soil borings to 
a depth of 4 ft. bls. Soil samples from the 3-4 ft. bls were submitted for laboratory 
analysis due to depth to ground water (4.5 ft. bls) at that time (during heavy precipitation 
conditions). Only the sample from BH-6 showed soil contamination at 50.2 mg/kg (C9-
C22 Aromatics). AES con~ideres the soil contamination defined as immediately adjacent 
to the UST pit and in the area ofBH-l, BH-2, and BH-6. 

Laboratory results for soil soil samples are included in Appendix H. Soil contamination 
maps are included in Appendix I. 
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TABLE 7 
SUMMARY OF SOIL SAMPLING RESULTS 

Date: 06/28/02 Incident Number and Name: 24346 WILCAR Executive Center Facility ID#: N/A 
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• Indicate method detection limit for contamjnantswhen analyzed, but not detected (e.g., <1, 10,42) 
• List any contaminant detected above the method detection limit 
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TABLE 8 
SUMMARY OF SOIL SAMPLING RESULTS 
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TABLE 9 
SUMMARY OF SOIL SAMPLING RESULTS 
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V. GROUND WATER INVESTIGATION 

A. MONITORING WELL LOCATION AND CONSTRUCTION 

All monitoring wells were installed by Rogers Drill and Probe. AES supervised the 
installation of eight (8) Type II and one (1) Type III monitoring wells at the subject site 
(Appendix H & L). The monitoring wells are constructed of two inch Sch. 40 PVC. The 
Type II monitoring wells are 15 ft. deep, each with ten feet of 0.010 in. slotted screen 
(Appendix H). The Type III monitoring well was 35 ft. deep with a screen interval from 30-
35 ft deep. The monitoring wells were placed to screen the surficial aquifer. 

The following table summarizes the known well construction data for the monitoring well 
at the subject site. Well construction records for the monitoring wells are included in 
Appendix H. A monitoring well location map is included in Appendix L. 

TABLE 10 
WELL CONSTRUCTION INFORMATION 

D 06/28/02 I 'd t N b ate: nCI en um er an dN arne: 24346 WILCAR E xecubve C enter ac Iy: F ilit N/A 

I: ' Well # 1 Date Constni"cted . ". I'" . -.To.taHj~eth "~ftl · . ·:· 1' . Scteened.lilterit8! ~ft) I 
MW-l 06/28/02 15 5-15 
MW-2 09/16/02 15 5-15 
MW-3 09/16/02 15 5-15 
MW-4 09/16/02 15 5-15 
MW-5 10/08/02 15 5-15 
MW-6 10/08/02 15 5-15 
MW-7 10/08/02 15 5-15 
MW-8 10/08/02 15 5-15 
DW-l 09/18/02 35 30-35 

B. CONTAMINANT PLUME CHARACTERISTICS 

Free Product Survey 

Free phase petroleum product has been observed in the past in monitoring wells MW-l and 
MW-4. 

Dissolved Contaminant Determination 

AES perfonned ground water sampling at the end of each phase of work at the subject site. 
The monitoring wells were sampled as per proper protocol for EPA Methods 602 with the 
following additions: Xylene, MTBE, and IPE; 625 BNA; and MADEP VPH and EPH. The 
following summarizes the analytical results of the ground water sampling events. 



Supporting analytical results are located within Appendix M. Dissolved iso-contaminant 
maps are included in Appendix N. A copy of the ground water sampling protocol is located 
in Appendix O. 
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TABLE 11 
SUMMARY OF GROUND WATER SAMPLING RESULTS 

Date: 07/01102 Incident Number and Name: 24346 WILCAR Execu.tive Center Facility ID#: 
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• Indicate method detection limit for contaminants when analyzed, but not detected (e.g., <I, 10,42) 
• List any contamjnant detected above the method detection limit 

• J.l.g/l = micrograms per liter 
• GCL = gross contamination level 
• Contaminant levels in bold exceed the minimum reportable quantity 
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TABLE 12 
SUMMARY OF GROUND WATER SAMPLING RESULTS 

Date: 09/19/02 Incident Number and Name: 24346 WILCAR Executive Center Facility ID#: N/A 
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• Indicate method detection limit for contaminants when analyzed, but not detected (e.g., <1, 10,42) 
• List any contaminant detected above the method detection limit 
• ~g/1 = micrograms per liter 
• GeL = gross contamination level 
• * = Free phase petroleum product 
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TABLE 13 
SUMMARY OF GROUND WATER SAMPLING RESULTS 

Date: 10/14/02 Incident Nwnber and Name: 24346 WILCAR Executive Center Facili!Y, ID#: NI A 
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• Indicate method detection limit for contaminants when analyzed, but not detected (e.g., <1, 10,42) 
• List any contaminant detected above the method detection limit 
• ~g/l = micrograms per liter 
• GCL = gross contamination level 
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C. HYDROGEOLOGIC CHARACTERISTICS 

After the installation of the monitoring wells, the wells were developed to remove fines and 
drill cuttings using a purge pump. After well development, the ground water was allowed to 
equilibrate for a period of not less than 24 hours. 

The static water level was measured :from the top of the casing with a water level meter. The 
tops of casing (TOC) of monitoring wells were surveyed for spatial distribution (horizontal 
and vertical). The TOC of sump well MW -1 was utilized as a benchmark with an assumed 
elevation of 100.00 feet above Mean Sea Level. 

Depths to ground water elevation measurements (Appendix N) were utilized in constructing 
potentiometric surface maps (Appendix 0). Ground water flow direction and gradient were 
also calculated using the calculated ground water elevations. 

Based on the ground water data, ground water flow was to the northeast with a hydraulic 
gradient of 0.0083 ftlft (09/23/02) using MW-2, MW-3, and MW-4. Ground water flow 
was to the northeast with a hydraulic gradient of 0.0053 ftlft (10/21102) using MW-2, 
MW-3, and MW-6. 

AES personnel performed three slug tests (slug out) at the subject site (Bouwer and Rice). 
Wells used for slug tests include MW-I, MW-2, MW-3, and MW-4 (Appendix P). Below is a 
table showing results :from the withdrawal slug tests and the average hydraulic conductivity 
(k) and transmissivity (T) by using T = kb where b = aquifer thickness (5 ft.). 

TABLE 14 
SUMMARY OF SLUG TEST RESULTS 

Incident Number and Name: 

HYDRAULIC 
CONDUCTIVITY (k) 

(AVERAGE) 

~ . . 

TRANSMISSIVITY (T) 

(AVERAGE) 

0.0055 sq.ft.lday 

0.0109 sq.ft./day 

. ft.lmin 



AES used the average slug test hydraulic conductivity value of7.91 X 10-4 ftlmin (1.14 
ftlday), an estimated porosity of 0.40 and the hydraulic gradient 0[0.0053 ftlft to yield an 
average linear flow velocity (v) of 0.015 ftlday or 5.51 ft/yr using the formula 
v=k(dh/dl)/porosity for the shallow regime. 

The hydraulic conductivity can also be calculated using values generated by mechanically 
analyzing a sample of the aquifer material (Driscoll, 1986). Using the US Standard Sieve 
chart for loose soils (determined by blow counts) and values from the grain size distribution 
test report (Appendix Q). This method incorporates a grain size analysis distribution curve, 
i.e. cumulative % retained vs. grain size, constructed from sieve analysis data. From the grain 
size distribution curve, a Uniformity Coefficient (UC) can be calculated by the following 
equation: 

UC = 40% Retained -:- 90% Retained 

The lower the value, the more unifonn the grading is between the 90% and 40% limits. The 
larger the value the less the unifonn the grading. 

The hydraulic conductivity can be estimated using the Uniformity Coefficient (UC), using 
50% retained grain size (mm), and the relative density of the sediment (loose, medium-dense 
and dense). The penneability (x 10-4 cm/sec) is read directly from a graph and must be 
converted mathematically to yield hydraulic conductivity in units of gal/day/ft2 or ftlday. This 
method could not be used because the 90% retained (I 0% finer) level was never reached in 
the grain size analysis. 

AES feels that the slug test numbers should be used only as estimates for aquifer parameters 
since the actual porosity, a mixture of saprolite porosity and fracture porosity in the weathered 
rQck, is unknown. For ground water modeling in further reports AES will use the hydraulic 
conductivity (k), transmissivity (T), and velocity (v) values obtained from the slug test 
analysis. 

D. RATIONALE FOR WELL LOCATION AND CONSTRUCTION 

The subject site has contained petroleum products in an :underground storage tank. These 
products in th~ undissolved state are lighter than water and would therefore, float on the 
ground water table. 

The target compounds of these petroleum products in the dissolved state are yolatile and semi­
volatile compounds such as Benzene, Toluene, Ethylbenzene, Xylene, and Naphthalene. 
These compounds, which are identified within the EPA Method 602 extended and 626 BNA 
analyses, distribute by equilibration throughout the aquifer or monitoring well. 



AES supervised the installation of eight (8) Type II and one (1) Type III monitoring wells 
(Appendix J). The monitoring wells were installed to detennine: the ground water flow 
direction (down, up, and side gradient of the subject site); the presence or absence of free 
phase petroleum product; the horizontal and vertical concentration of dissolved contaminants 
associated with the suspected release of petroleum product at the subject site; and the 
lithology of subsurface material. 

VI. CONCLUSIONS AND RECOMMENDATIONS 

AES has perfonned a Comprehensive Site Assessment as per federal regulations 40 CPR Parts 
280.65 and NCAC 2N .0706. AES supervised the installation of eight (8) Type II and one (1) 
Type III monitoring wells, perfonned ground water sampling at the end of each phase of work 
at the subject site, and perfonned aquifer testing. 

The CSA investigation found fill material fonn O-approximately 5 ft. below land surface (bls). 
This is underlain by tan and yellow-brown, fine sandy clay with very fine sand stringers to a 
depth of 7-1 0 ft. bls. Below this is a gray plastic clay, usually with iron mineralization along 
dessication? fractures to a depth of 13 ft. bls. This is underlain by a dark blue-gray, silty clay 
to a depth of30 ft. bls. This is underlain by a dark blue-gray silty clay with marine fossils. 

Contaminated soil at the subject site has been identified only in the immediate area of the 
formerUST. 

The ground water analytical results indicate that several monitoring wells currently exceed the 
NCAC 2L standard for contaminant parameters (Benzene, Ethylbenzene, and C9-C22 
Aromatics). Monitoring wells MW-l and MW-4 contained the highest concentrations of any 
monitoring well. These monitoring wells have formerly contained free phase petroleum 
products. 

Based on the ground water data, ground water flow was to the northeast with a hydraulic 
gradient of 0.0083 ftlft (09/23/02) using MW-2, MW-3, and MW-4. Ground water flow 
was to the northeast with a hydraulic gradient of 0.0053 ftlft (10/21102) using MW -2, 
MW -3, and MW -6. The average slug test hydraulic conductivity value of 7.91 X 10-4 
ftlmin (1.14 ftlday), an estimated porosity of 0.40 and the hydraulic gradient of 0.0053 
ftlft were used to yield an average linear flow velocity (v) of 0.015 ftlday or 5.51 ftlyr 
using the formula v=k(dh/dl)/porosity for the shallow regime. 



Based on the infonnation gathered during the CSA investigation, AES recommends the 
completion of a Corrective Action Plan (CAP). This CAP should be for natural attenuation in 
spite of the site being a high priority site due to the proximity of the city well. The city well is 
located at approximately 950 feet in an up gradient position and is screened in a deep aquifer 
system. Other than this well, there is no reason for the high priority ranking. The presence of 
free product at the site does necessitate an intennediate site ranking. 

The site is slated for possible demolition and if this happens, some additional soil 
investigation is warranted. At this point a limited area of soil excavation is needed. 

VII. LIMITATIONS 

The purpose of this report was to assess the existing and potential environmental concerns and 
liabilities associated with the discharge/leakage of petro Ie urn from 'Qndergtound storage tanks 
fonnerly located at the subject site. The interpretive conclusions presented in this report are 
based only on the observations of AES personnel made during the dates of site visits and 
should not be relied upon to represent site conditions at other dates or other contaminants. 
The report presents a description of subsurface conditions observed at each boring location 
conducted during the investigation. Subsurface conditions may vary significantly through 
time, particularly with respect ~o ground water flow, ground water elevations, and ground 

-water quality. 
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c::::J AlG STCRAGE TANKS 

ProJ. No. 02-1001 1 Dwg. No. 

Ckd. By BEG Sco.l~ 

Drn. By BW'G Do.t~ 

006A 
1'=50' 

09/18/02 

B~nz~n~ F'P 
Tolu~n~ F'P 
Ethylbenzene F'P 
Xyl~nes F'P 
MTBE F'P 
No.phtho.l~n~ F'P 
C5-C8 AUpho.tlcs F'P 
C9-C18 AUpho.tlcs F'P 
C19-C36 AUpho.tlcs F'P 
C9-C22 ArOMo. tics F'P 

F'P = F'REE PRODUCT 

PARTIAL PLAN 

GROUND ~ATER CONTAMINATION MAP 
~ILCAR EXECUTIVE CENTER 

GREENVILLE, PITT CD., NORTH CAROLINA 

M~-2 M~-3 M~-4 D~-1 NCAC 2L 

(1 (1 F'P 2.90 1 
(1 (1 F'P 1.90 1,000 
(1 (1 F'P 3.70 29 
(1 (1 F'P 11.00 530 
(3 (3 F'P 3.70 200 
(1 (1 F'P 10.20 21 i 

(iOO (100 F'P (100 420 
(100 (100 F'P 50,400 4,200 
(100 <100 F'P 310 42,000 
(100 (100 F'P 955 210 

GRAPHIC SCALE - - -- - - -10 0 10 20 30 40 50 

ALLIED ENVIRONMENTAL SERVICES 

GREENVILLE, NORTH CAROLINA 



GROUND ~ATER SAMPLE 10/14/02 (ug/l> 

COMPOUND M~-5 

Benzene (1 
Toluene (1 
Ethylbenzene (1 
Xylenes (3 
HTBE (1 
Acento.phthene (10 
Pheno.nthrene (10 
C5-CB Alipho. tics (100 
C9-CIB Alipho. tics (100 
C19-C36 Alipho. tics (100 
C9-C22 ArOMo. tics (100 

r------- LEGEND -----, 
__ ..;X;;;.X aJ'fTAMlNANT UNES 
__ ..;x;;;.x GRtUIDVATER LINES 

~ - DIRECTIIl'f Df", F'l.D\I 

__ ..:;x:::X NATURAL ATTENUATION LINES 

• SAMPLE LOCATION 

'" IOIITCRING VELL 
® RECOVERY VELL 
(j) DEEP 'JELL 

,- -. 

c::J 
U/G STIlWiE TANKS 
AlG STORAGE TANKS 

ProJ. No. 02-1001 Dwg. No. 

Ckd. By BEG Sco.ie 

Drn. By B'WG Do.'te 

006B 
1'=50' 

10/14/02 

M~-6 M~-7 M~-B NCAC 2L 

(1 (1 (1 1 
(1 (1 (1 1,000 
(1 (1 (1 29 
(3 (3 (3 530 
(1 2.60 (1 200 
(10 (10 . (10 BO 
(10 (10 (10 210 
(100 (100 (100 420 
(100 (100 (100 4,200 
(100 (100 (100 42,000 
127 (100 (100 210 

GROUND WATER CONTAMINATION MAP 
WILCAR EXECUTIVE CENTER 

GREENVILLE, PITT CD., NORTH CAROLINA 

HV-70 

MV-80 

0MV-6 

0MV-~ 

PARTIAL PLAN 

GRAPHIC SCALE - -- - -!!!Iii 
10 0 10 20 30 40 50 

ALLIED ENVIRONMENTAL SERVICES 

GREENVILLE, NORTH CAROLINA 



APPENDIXM 

GROUND WATER SAMPLING PROTOCOL 



I. 

I 

Ground Water Sampling 

After monitor well completion and development, time was allowed to elapse (ie. greater than 
24 hours) in order for the ground water to recover-within the monitor wetl. The depth to 
ground water was measured using a-water meter. --The depth to ground water was subtracted 
from the total depth of the monitor well, and a well volume was calculated. The wells were 
purged of a minimum of three to four well volumes to remove stagnant water using a one liter 
disposable polyethylene bail~ prior to obtaining a ground water sample. The ground water 
samples were placed in 40 ml dear, borosilicate vials with Teflon coated septunls and one liter 
amber borosilicate jars. The 40 ml vials were checked to insU1'e that no air bubbles were 
present in laboratory samples. The vials were labeled, chain of custody records were filled out, 
and the vials were placed on ice for delivery to the laboratory for analysis. -

- , .~" 



APPENDIXN 

DEPTH TO GROUND WATER DATA 



WELL CONSTRUCTION INFORMATION 
Date: 06/28/02 Incident Number and Name: 24346 WILCAR Executive Center 

. .>. :-:' \,." ... >~. Da\t~'-: .;': . .rW~U,:~1~· ~~:! .:;'\:)/<J1 '~~·~- ~ .. ::::.,>:.;/ ., - '," .; > :,:. :'Depth to 
Well ' .. "Dat~~.~ '~ " ." ',':W~te~ <:. :·C3~in~. : ~S~!~~~ .~,~i~~~~~:.'~ ·.::·:Top'.o(:., : .-\va.ter'· 

. . m'.' · '. Wt.~lle~ .. · .. ·:-. :Leyel ·~:· · 'D~ptb " (U.!:~~~jt! .~, :::·'6f.·weiI'-:: ;: .. '.Ca~ip.g'~· .. · from 
;.. ... :" (m7d~yY)/ ', 'M¢asur'~d : . :« ft,·>.- : - : ~~:to,'X'·tt~:.) '!tfti~BUS} : ~ E~ev.a:tion* 'Top,of 

. .- .' ,:'. ,:.':'.: . : .~~~~*) ;:. :": ~q;~?,: '<;~~~~~' ::'::~: :·'<::~.V>,:,? , ::~ft.) , · ,. ' ·· c~:~g 

MW-1 I 06/28/02 07/01102 5 5-15 15 100,00 8.57 

Facility: N/ A 

' . Free -. 
Product 

Thickness 
'** (ft,) 

0.00 

Ground 
Water, 

Elevation* 
(ft.) 

91.43 

Comments 

Sheen on water 

• Reference Point for Elevation Measurements TOC MW-l • Assumed Elevation: 100.00 ft. 
•• If free product is present in a well, ground water elevation should be calculated by: [Top of Casing Elevation- Depth to Water] + [free product thickness x 0.8581] 

ft. BGS = feet below ground surface 



WELL CONSTRUCTION INFORMATION 
Date: 06/28/02 Incident Number and Name: 24346 WILCAR Executive Center FaciliJ!: N/A 

·.~·.· ••. ';NJ#;:+!i< ~:I,I\I~, ~t~~·f~i' -4§f' . Ground 
Water ' 

. Elevation* 
(ft.) 

MW -1 I 06/28/02 09/23/02 5 5-15 15 100.00 7.18 0.02 92.84 

MW-2 I 09/16102 09/23/02 5 5-15 15 99.31 6.60 92.71 

MW-3 I 09/16/02 09/23/02 5 5-15 15 100.34 7.43 92.91 

MW-4 I 09116/02 09/23/02 5 5-15 15 99.95 7.20 0.01 92.76 

DW-l I 09/18/02 09/23/02 30 30-35 35 99.98 14.40 85.58 

• Reference Point for Elevation Measurements TOC MW-l • Assumed Elevation: 100.00 ft. 

Comments 

Free Product 

Free Product 

.. Iffree product is present in a well, ground water elevation should be calculated by: [Top of Casing Elevation- Depth to Water] + [free productthickness x 0.8581] 
ft. BGS = feet below ground swface 



WELL CONSTRUCTION INFORMATION 
Date: 06128/02 Incident Number and Name: 24346 WILCAR Executive Center Facility: N/A 

. ~U , \~£t '~IJ<I;f'il~l}~~g·D~~T T~~:' · .E;::'. 
. . . . .. .. . . '(rilld"d/ ") ":BGSj" ,:;·::·BGS}·· .. · ' c:~, ·~·'.- .. · ,· :: (ft) . . . Casmg . **(ft) (ft) . 
: '.' ·.: :·:t(" ;.: .. : ... ': .... YYi·~ . · ;: ·.:- .. ~ : ; ~·~·:~·;:.··;< .::~~:{('/·!:!\~i~;?/ .. · .... ': . . ... ... '. (ft.).; ' ' . ." . 

Comments 

MW-l I 06/28/02 10121102 5 5-15 15 100.00 6.36 93.64 

MW-2 I 09/16/02 10/21102 5 5-15 15 99.31 5.90 93.41 

MW-3 I 09116/02 10/21102 5 5-15 15 100.34 6.79 93.55 

MW-4 I 09/16102 10/21102 5 5-15 15 99.95 6.54 93.41 

MW-5 I 10/08/02 10/21102 5 5-15 15 100.18 6.83 93.35 

MW-6 10108/02 10/21102 5 5-15 15 99.50 6.33 93.17 

MW-7 10108/02 10/21102 5 5-15 15 98.74 5.63 93.11 

MW-8 10108/02 10121102 5 5-15 15 99.05 6.04 93.01 

DW-l 09118/02 10/21102 30 30-35 35 99.98 14.07 85.91 

• Reference Point for Elevation Measurements TOe MW-I , Assumed Elevation: 100.00 ft. 
•• If free product is present in a well, ground water elevation should be calculated by: [Top of easing Elevation- Depth to Water] + [free product thickness x 0.8581] 

ft. BOS = feet below ground swface 



APPENDIX 0 

POTENTIOMETRIC SURFACE MAPS 



r------- LEGEND ------, 
__ ..:xx= COONfINANT LINES 
__ ..:XX;;;;: GRIllND\J"TER LINES 

~ -- DIRECTION IF FUN 
__ ..:x~x NATURAL ATTENUATION LINES 

• SAMPLE LotA TlON 

" MONITORING \JELL 
® RECOVERY 'JELL 
@ DEEP \JELL 

r- ....., 
'- U/G STORAGE TANKS 

c:::J A/G STDRAGE TANKS 

ProJ. No. 02-1001 1 Dwg. No. 007 

Ckd. By BEG Sc:ale 1 '=50' 

-- ~~ 09/19/02 Drn. By Da~ .. B\oIG 

PARTIAL PLAN 

POTENTIOMETRIC MAP 
~ILCAR EXECUTIVE CENTER 

GREENVILLE} PITT CD.} NORTH CAROLINA 

93JO 
E ~ 0.0053 FtlFt 

93.20 

GRAPHIC SCALE - -- - -I!!§ 
10 0 10 20 30 40 50 

ALLIED ENVIRONMENTAL SERVICES 

GREENVILLE,:} NORTH CAROLINA 



APPENDIXP 

SLUG TEST DATA 



Waterloo Hydrogeologic 
180 Columbia St. W. 
Waterloo,Ontario,Canada 

ph.(S19)746-1798 

Slug Test No.1 

MW-1 

o 3 6 

slug/bail test analysis 
BOUWER-RICE's method 

---_ .. -: :-::-:-:-:-r--:------.... 
Date: 08.10.2002 Page 1 

Project: Wilcar Executive Center 

Evaluated by: MAC 

Test conducted on: 07.30.2002 

9 12 
t[min] 
15 18 21 

10.1 t=-:_=-=_::-::_t_=-=_::-::_:-::::t~=-=::-::t:::-=-=-:±-:=-==-=-±-=-==-=::-±-=-~-_-_-_+_-_-_-+---_---l 

o 
oE 
.c 

o 

10-2 c-_=-=_=-=_:t_::-:_=-=_=-=t=-=-=-±=-=--t~~-+----+---j.-_-_-_-+_-_-_-_--+---_-I 

--:----------
--0- ------ ___ _ 

10-3~----~----~----~~----~----~----~--~--~-----L----~----~ 

o MW-1 

Hydraulic conductivity [ftlmin]: 1.11 x 10-3 



Waterloo Hydrogeologic slug/bail test analysis Date: 08.10.2002 I Page 2 

180 Columbia SI. W. BOUWER-RICE's method 
Project: Wilcar Executive Center 

Waterloo,Ontario , Canada 

ph.(519)746-1798 Evaluated by: MAC 

Slug Test No_ 1 Test conducted on: 07.30.2002 

MW-1 MW-1 

Static water level: 7.23 ft below datum 

Pumping test duration Water level Drawdown 

[min] [ft] [ft] 

1 0.00 13.19 5.96 

2 0.25 12.85 5.62 

3 0.50 12.41 5.18 

4 0.75 11 .98 4.75 

5 1.00 11.56 4.33 

6 1.25 11 .15 3.92 

7 1.50 10.76 3.53 

8 1.75 10.42 3.19 

9 2.00 10.15 2.92 

10 2.25 9.90 2.67 
11 2.50 9.68 2.45 , 

12 2.75 9.49 2.26 

13 3.00 9.30 2.07 

14 3.25 ' 9.11 1.88 

15 3.50 8.95 1.72 

16 3.75 8.79 1.56 

17 4.00 8.68 1.45 

18 4.25 8.58 1.35 

19 4.50 8.47 1.24 

20 4.75 8.36 1.13 

21 5.00 8.26 1.03 
22 5.50 8.08 0.85 
23 6.00 7.93 0.70 
24 6.50 7.81 0.58 . 

25 7.00 7.73 0.50 
26 7.50 7.66 0.43 
27 8.00 7.60 0.37 
28 8.50 7.54 0.31 
29 9.00 7.50 0.27 
30 9.50 7.46 0.23 
31 10.00 7.43 0.20 

32 11 .00 7.38 0.15 

33 12.00 7.36 0.13 
34 13.00 7.33 0.10 

35 14.00 7.31 0.08 

36 15.00 7.30 0.07 

37 20.00 7.26 0.03 

38 25.00 7.23 0.00 



Waterloo Hydrogeologic 
180 Columbia SI. W. 

slug/bail test analysis 
BOUWER-RICE's method 

Date: 08.10.2002 Page 1 

Project : Wilcar Executive Center 
Waterloo.Ontario,Canada 

ph.(519)746-1798 Evaluated by: MAC 

Slug Test No. 2 Test conducted on: 07.30.2002 

MW-2 

o 
~ 
.c 

35 40 
t [min] 
25 o 5 10 20 30 45 

10o~~--~-----r----~-----'------r-----~----'------r----~r---~ ----------
15 

-;---------

10-1 r--_-_-_-r_-_-_-t-----t----1---t---+---=~:-+---j---+--~ 

10-2~--~--~--~~--~--~--~---~---L-~~--~ 

o MW-2 

Hydraulic conductivity (ftlmin): 2.49 x 10-4 



I 
I 

I I 

Waterloo Hydrogeologic 
180 Columbia SI. W. 

Waterioo,Ontario,Canada 

ph .(519)746-1798 

Slug Test No.2 

MW-2 

Static water level: 6.62 tt below datum 

Pumping test duration 

[min] 

1 0.00 
2 0.25 

3 0.50 

4 0.75 

5 1.00 

6 1.25 
7 1.50 
8 1.75 
9 2.00 

10 2.25 

11 2.50 
12 2.75 

13 3.00 

14 3.25 

15 3.50 

16 4.00 
17 4.25 

18 4.50 

19 4.75 

20 5.00 

21 5.50 
22 6.00 
23 6.50 
24 7.00 
25 7.50 

26 8.00 
27 8.50 

28 9.00 

29 9.50 

30 10.00 

31 11.00 
32 . 12.00 

33 13.00 

34 14.00 

35 15.00 

36 20.00 
37 25.00 

38 30.00 

39 35.00 

slug/bail test analysis uate: U~ . l U.LUUL II-'age 2 , 

BOUWER-RICE's me.thod 
Project: Wilcar Executive Center 

Evaluated by: MAC 

Test conducted on: 07.30.2002 

MW-2 

Water level Drawdown 

[ttl [ttl 
13.81 7.19 

13.73 7.11 

13.65 7.03 

13.50 6.88 
13.29 . 6.67 
13.19 6.57 
13.10 6.48 

13.02 6.40 

12.92 6.30 

12.83 6.21 
12.73 6.11 
12.63 6.01 

12.54 5.92 
12.45 5.83 

12.37 5.75 

12.20 5.58 
12.11 5.49 
12.02 5.40 

11 .95 5.33 

11 .86 5.24 

11 .69 5.07 

11 .53 4.91 

11 .37 4.75 
11 .20 4.58 
11 .01 4.39 

10.83 4.21 

10.69 4.07 

10.52 3.90 
10;33 3.71 
10.17 3.55 

9.88 3.26 

9.58 2.96 

9.29 2.67 

9.04 2.42 

8.81 2.19 

7.84 1.22 

7.25 0.63 

6.86 0.24 

6.62 0.00 



Waterloo Hydrogeologic slug/bail test analysis Date: 08.10.2002 I Page 2 

180 Columbia SI. W. BOUWER-RICE's method 
Project: Wilcar Executive Center 

Waterloo, Ontario, Canada 

ph .(519)74S.1798 Evaluated by: MAC 

Slug Test No.3 Test conducted on: 07.30.2002 
--

MW-3 MW-3 

Static water level: 7.23 ft below datum 

Pumping test duration Water level Drawdown 

[min] [ttl [ttl 
1 0.00 13.39 6.16 

2 0.25 13.17 5.94 

3 0.50 13.04 5.81 

4 0.75 12.91 5.68 
5 1.00 12.71 5.48 

6 1.25 12.48 5.25 
7 1.50 12.27 5.04 
8 1.75 12.07 4.84 

9 2.00 11.84 4.61 

10 2.25 11.64 4.41 
11 2.50 11.44 4.21 
12 2.75 11.23 4.00 
13 3.00 11.02 3.79 
14 3.25 10.82 3.59 
15 3.50 10.63 3.40 
16 3.75 10.45 3.22 
17 4.00 10.27 3.04 

18 4.50 9.91 2.68 
19 5.00 9.58 2.35 
20 5.50 9.28 2.05 

21 6.00 9.06 1.83 

22 6.50 8.86 1.63 
23 7.00 8.68 1.45 
24 7.50 8.52 1.29 
25 8.00 8.38 1.15 
26 8.50 8.24 1.01 
27 .9.00 8.10 0.87 
28 9.50 7.98 0.75 
29 10.00 7.87 0.64 
30 11.00 7.72 0.49 
31 12.00 7.66 0.43 
32 13.00 7.61 0.38 
33 14.00 7.59 0.36 

34 15.00 7.57 0.34 
35 20.00 7.51 0.28 
36 25.00 7.49 0.26 



Waterloo Hydrogeologic 
180 Columbia SI. W. 

Waterioo,Ontario,Canada 

ph.(519)74S-1798 

slug/bail test analysis 
BOUWER-RICE's method 

uale: UtI.l U.LUUL t-'age 1 

Project: Wilcar Executive Center 

Evaluated by: MAC 

Slug Test NO.3 Test conducted on: 07.30.2002 

MW-3 

o 
-E 
.s::. 

o 3 6 9 12 
t [min] 

15 18 21 24 27 

10-1r-_--_~_~_-_--_--+------r-&~-1------+-----~-----4--_--_-_-+_--_----~_--_--_~ 

o 

----~-----

10-
2 

L--__ .l..-__ ...L...... __ ..J...... __ --1-__ -L..-__ ......L __ ~ __ _L __ ___L __ ___l 

o MW-3 

Hydraulic conductivity 1ft/min]: 7.34 x 10-4 



Waterloo Hydrogeologic 
180 Columbia St. w. 
Waterioo,Qntario,Canada 

ph.(519)746-1798 

slug/bail test analysis 
BOUWER-RICE's method 

Date: 08.10.2002 Page 1 

Project: Wilcar Executive Center 

Evaluated by: MAC 

Slug Test No.4 Test conducted on: 07.30.2002 

MW-4 

o 3 6 9 12 
t [min] 

15 18 21 24 

10-1~~~~~~=t~~~t=~~~-----r----~------+--_-_--_~_--_-_--~_--_-_~ 

10-2~_~_~_~_~_~_~t=~~=r~~~~----r-~~1------+--_-_--_~_-_--_--~--_-_~ 

o 

10_3L...---.l....---..L.--_..J...... __ ...J...... __ ...J......_--L---L---L~---L-_-.J 

o MW-4 

Hydraulic conductivity [ft/min]: 1.07 x 10-3 



Waterloo Hydrogeologic slug/bail test analysis Date: 08.10.2002 I Page 2 . ~ 

180 Columbia SI. W. BOUWER-RICE's method 
Project: Wilcar Executive Center 

Watenoo,Ontaoo,Canada 

ph.(519)746-1798 Evaluated by: MAC 

Slug Test No.4 Test conducted on: 07.30.2002 

MW-4 MW-4 

Static water level: 7.18 ft below datum 

Pumping test duration Water level Drawdown 

[min] [ft] [ft] 
1 0.00 13.08 5.90 

2 0.50 12.76 5.58 

3 0.75 12.50 5.32 

4 1.00 12.26 5.08 
5 1.25 12.03 4.85 
6 1.50 11 .79 4.61 
7 1.75 11 .57 4.39 
8 2.00 11 .34 4.16 
9 2.25 11 .12 3.94 

10 2.50 10.91 3.73 
11 2.75 10.72 3.54 
12 3.00 10.49 3.31 

13 3.25 10.27 3.09 
14 3.50 10.02 2.84 

15 4.00 9.61 2.43 

16 4.25 9.44 2.26 
17 4.50 9.27 2.09 
18 4.75 9.12 1.94 

19 5.00 9.98 2.80 
20 5.50 8.62 1.44 

21 6.00 8.42 1.24 
22 6.50 8.25 1.07 
23 7.00 8.12 0.94 
24 7.50 7.98 0.80 
25 8.00 7.86 0.68 

26 8.50 7.77 0.59 
27 9.00 7.69 0.51 

28 9.50 7.62 0.44 
29 10.00 7.57 0.39 
30 11 .00 7.48 0.30 
31 12.00 7.40 0.22 

32 ·13.00 7.36 0.18 

33 14.00 7.32 0.14 

34 15.00 7.29 0.11 

35 20.00 7.21 0.03 

36 25.00 7.19 0.01 



APPENDIXQ 

GRAIN SIZE ANALYSIS 



GRAIN SIZE . DISTRIBUTION TEST REPORT 
c; 

c: e c 
N .- .-

S 8 c: c c ...... c ... '" <0 0 0 0 0 . " 
.!. "- ";:- ~ ... '" ... co - '" 100 co 1'"\ '" - 1'"\ .... ... .... ... .. .... ... 

: : 

~ : ; : : 

90 : 

: : : \ : : 

80 : 

: 
: : .. 

: 
70 : 

CI:: : : " W : : 
Z 60 

. . , 
H 
U. : : , 

: : 
r 50 '"'-z : 

W : : : ~~ U : " .. ~ CI:: : 
~ ...... W 40 : '. 

a.. : -. 
: : 

30 
: : : : 

: : 

: : 

20 : : : 

: : 

i : 
: 

10 : : 

: 

: 
0 " 

200 100 10.0 1 . 0 O . 1 0 . 0'1 0 . 001 
GRAIN SIZE - mm 

Test % +3 " % GRAVEL % SANQ % SILT % CLAY 
e 6 0.0 0.0 : 24.7 29.8 45'.5 . . 

LL PI 085 060 050 D30 0 15 010 C c Cu 

• * N * N O. 105 0.0094 

MATERIAL DESCRIPTION USCS AASHTO 

• YELLOW BROWN FINE SANDY SILTY ·CLAY CH A-7-6 

Project No. 20736-80 Remarks: ~'I . - • ., . . 
Project; LAB SERVICES FOR ALLIED ENVIRONMENTAL • NOT PERFORMED 

• Locct ion ; WI LCAR PROJECT 
. 

Date: OCTOBER 25, 2002 

GRAIN SIZE DISTRIBUTION TEST REPORT 

. TITAN ATLANTIC GROUP • INC . AI- Fig. No. : 20736-2 
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SCHNABEL GEOPHYSICAL REPORT 

U-3315 
WBS Element: 35781.1.2 

NCDOT; Parcel100PSA_Rpt 
CATLIN Project No. 212077 

CATLIN Engineers and Scientists 
September 2012 



Schnabel 
ENGINEERING 

August 15,2012 

Mr. Richard Garrett, LG, Project Manager 
Catlin Engineers and Scientists, Inc. 
P.O. Box 10279 
Wilmington, NC 28404-0279 

RE: State Project: U-3315 
WBS Element: 35781.1.2 
County: Pitt 
Description: Stantonsburg RoadlTenth Street Connector from Memorial Drive (US 13) 

to Evans Street 

Subject: Project 11821014.17, Report on Geophysical Surveys 
Parcel 100, State of North Carolina Property, Greenville, North Carolina 

Dear Mr. Garrett: 

SCHNABEL ENGINEERING SOUTH, PC (Schnabel) is pleased to present this report on the geophysical 
surveys we performed on the subject property. The report includes two 11x17 color figures and two 
8.5x11 color figures. 

INTRODUCTION 

The work described in this report was performed on July 10 and 24, 2012, by Schnabel under our 2011 
contract with the NCDOT. The surveys were performed over the accessible areas of the property as 
indicated by the NCDOT to support their environmental assessment of the subject property. Photographs 
of the property are included on Figure 1. The property is located on the southwest quadrant of W 10th 

Street and S Washington Street in Greenville, NC. The purpose of the geophysical surveys was to 
investigate the presence of metal underground storage tanks (USTs) in the accessible areas of the right­
of-way and/or easement. 

The geophysical surveys consisted of an electromagnetic (EM) induction survey and a ground penetrating 
radar (GPR) survey. The EM survey was performed using a Geonics EM61-MK2 instrument. The EM61 is 
a time domain metal detector that is used to locate metal objects buried up to about eight feet below 
ground surface. When collecting EM61 data, three or four time gates are recorded of the response decay 
rate. The GPR survey was performed over selected EM61 anomalies, including areas of reinforced 

schnabel-eng.com 
T/ 336-274-9456 F/ 336-274-9486 
11A Oak Branch Drive / Greensboro, NC / 27407 



NCDOT, Geotechnical Engineering Unit 
State Project U-3315, Pitt County 

concrete, using a Geophysical Survey Systems SIR-3000 system equipped with a 400 MHz antenna. 
Photographs of the equipment used are shown on Figure 2. 

FIELD METHODOLOGY 

Locations of geophysical data points were obtained using a sub-meter Trimble Pro-XRS DGPS system. 

References to direction and location in this report are based on the US State Plane 1983 System, North 

Carolina 3200 Zone, using the NAD 83 datum, with units in US survey feet. We recorded the locations of 
existing site features (monitoring wells, signs, etc.) with the Trimble system for later correlation with the 

geophysical data and locations provided by the NCDOT. 

The EM61 data were collected along parallel survey lines spaced approximately 2.5 feet apart. The EM61 
and DGPS data were recorded digitally using a field computer and later transferred to a desktop 

computer for data processing. The GPR data were collected along survey lines spaced one to two feet 
apart in orthogonal directions over areas of reinforced concrete and anomalous EM readings not 

attributed to cultural features. The GPR data were reviewed in the field to evaluate the possible presence 
of USTs. The GPR data also were recorded digitally and later transferred to a desktop computer for 

further review. 

DISCUSSION OF RESULTS 

The contoured EM61 data collected over Parcel 100 are shown on Figures 3 and 4. The EM61 early time 
gate data are plotted on Figure 3. The early time gate data provide a more sensitive detection of metal 

objects than the later time gate data. Figure 4 shows the differential response between the top and 
bottom coils of the EM61 instrument. The differential response data filters out the effect of surface and 

very shallowly buried metallic objects. Typically, the differential response emphasizes anomalies from 
deeper and larger objects such as USTs. 

The early time gate and differential results show anomalies of unknown cause, in addition to those 

apparently caused by known site features (Figures 3 and 4). The GPR data indicate that the EM 
anomalies of unknown cause are probably caused by reinforced concrete and buried utilities. The GPR 

data collected at the site do not indicate the presence of metallic USTs within the areas surveyed. 

CONCLUSIONS 

Our evaluation of the geophysical data collected on the subject property on Project U-3315 in Greenville, 
NC indicates that metallic USTs are unlikely to be encountered within 8 feet of the ground surface in the 

areas surveyed on the subject property. 

Project 11821014.17 
August 15. 2012 
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NCDOT, Geotechnical Engineering Unit 
State Project U-3315, Pitt County 

UMITATIONS 

These services have been performed and this report prepared for Catlin Engineers and Scientists, Inc. 
and the North Carolina Department of Transportation in accordance with generally accepted guidelines 
for conducting geophysical surveys. It is generally recognized that the results of geophysical surveys are 
non-unique and may not represent actual subsurface conditions. 

We appreciate the opportunity to have provided these services. Please call if you need additional 
information or have any questions. 

JW:JS 
Attachments: Figures (4) 
CC: NCDOT, Gordon Box 

Sincerely, 

SCHNABEL ENGINEERING SOUTH, PC 

t_~ 
Senior Staff Geophysicist 

£ 5. S1rohm.ye-r~'''''L.s,.G~'''''-' 
Project Manager 

FIl£: G:12011-5DE-JOBSl11821014_00_NCDOT_2011_GEOTECHNICAL_UNIT_SERVICESI11821014_17_lJ.3315_PlTT_COUNTYIREPORTlPARCEL 1001SCHNABEL GEOPHYSICAL REPORT ON 
PARCEL 100 (lJ.3315).DOCX 

Project 11821014.17 
August 15, 2012 
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Parcel 1 00 (State of North Carolina Property), looking southeast 

Parcel 100 (State of North Carolina Property), looking southwest 

~Schnabel r:. ENGINEERING 

STATE PROJECT U-331S 
NC DEPT. OF TRANSPORTATION 
PITT COUNTY, NORTH CAROLINA 

PROJECT NO. 11821014.17 

PARCEL 100 
SITE PHOTOS 

FIGURE 1 
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Geonics EM61-MK2 Metal Detector with Trimble DGPS Unit 

GSSI SIR-3000 Ground-Penetrating Radar with 400 MHz Antenna 

Note: Stock photographs - not taken on site. 
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STATE PROJECT U-3315 
NC DEPT. OF TRANSPORTATION 
PITT COUNTY, NORTH CAROLINA 
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GEOPHYSICAL 

EQUIPMENT USED 

FIGURE 2 
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PARCEL 100 

EXPLANATION 
o SIGN 

• MISCELLANEOUS METALLIC OBJECT 

[81 UTILITY MANHOLE, METER, BOX, ETC. 

EEl STORMSEWER INLET 

+ GUY WIRE 

~ EDGE OF NCDOT PROPOSED RIW 

r---. ,--_.' 
PROPERTY LINE 

GPR SURVEY AREA 

REF.: NCDOT FILE: u3315_rdy-psh10.dgn 
(FOR SOME SITE FEATURES) 

2,482,560 2,482,600 2,482,640 2,482,680 2,482,720 

EASTING (US Survey Feet) 

2,482,760 2,482,800 2,482,840 2,482,880 

Scale in US Survey Feet 
EM61 Early Time Gate Response (mV) 

o 30 60 90 
• I 0 ~ ~ ~ ~ w ~ ~ ~ 

~ 0 8 ~ 8 8 0 ~ 8 o 0 0 o o 

Note: The contour plot shows the earliest and more sensitive time gate of the EM61 bottom coil/channel in millivolts (mV). The 
EM data were collected on July 10, 2012, using a Geonics EM61-MK2 instrument. Positioning for the EM61 survey was 
provided using a submeter Trimble ProXRS DGPS system. Coordinates are in the US State Plane 1983 System, North Carolina 
Zone 3200, using the NAD 1983 datum. GPR data were acquired on July 24, 2012, using a Geophysical Survey Systems SIR 
3000 equipped with a 400 MHz antenna. 

~Schnabel 
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STATE PROJECT U-3315 
NC DEPARTMENT OF TRANSPORTATION 

PITT COUNTY, NORTH CAROLINA 
PROJECT NO. 11821014.17 

EM61 
EARLY TIME GATE 

RESPONSE 

FIGURE 3 
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2,482,560 2,482,600 2,482,640 2,482,680 2,482,720 2,482,760 2,482,800 2,482,840 2,482,880 

EASTING (US Survey Feet) 

Scale in US Survey Feet 
EM61 Differential Response (mV) 

o 30 60 90 

EXPLANATION 
o SIGN 

• MISCELLANEOUS METALLIC OBJECT 

181 UTILITY MANHOLE, METER, BOX, ETC. 

EEl STORMSEWER INLET 

+ GUY WIRE 

~ EDGE OF NCOOT PROPOSED RlW 

PROPERTY LINE 

t:::: GPR SURVEY AREA 

REF.: NCDOT FILE: u3315_rdy-psh10.dgn 
(FOR SOME SITE FEATURES) 

Note: The contour plot shows the difference, in millivolts (mV), between the readings from the top and bottom coils of the EM61. 
The difference is taken to reduce the effect of shallow metal objects and emphasize anomalies caused by deeper metallic objects, 
such as drums and tanks. The EM data were collected on July 10, 2012, using a Geonics EM61-MK2 instrument. Positioning 
for the EM61 survey was provided using a submeter Trimble ProXRS DGPS system. Coordinates are in the US State Plane 1983 
System, North Carolina 3200 Zone, using the NAD 1983 datum. GPR data were acquired on July 24, 2012, using a Geophysical 
Survey Systems SIR 3000 equipped with a 400 MHz antenna. 

STATE PROJECT U-3315 EM61 
DIFFERENTIAL 

RESPONSE ~Schnabe' 
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NC DEPARTMENT OF TRANSPORTATION 
PITT COUNTY, NORTH CAROLINA 

PROJECT NO. 11821014.17 FIGURE 4 
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~CATLIN 
Engln" .. and Scientists BORING LOG Wlmlngt)n. NC 

WBS Element 35781.1.2 
State Project: U-3315 

PROJECT NO.: 212077 STATE: NC 1 COUNTY: Pitt I LOCATION: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - LOGGED BY: Ben Ashba BORING 10: 

Wilcar Exec. Center DRILLER: William J. Miller 
NORTHING: 679391.00 EASTING: 2482,849.00 CREW: Corey Futral 100DPT·01 
SYSTEM: NCSP NAD 83 (USft) BORING LOCATION: Between sidewalk & driveway @ CB1021 LAND ELEV.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 OPT 10 HOUR om: N/A BORING DEPTH: 6.0 
START DATE: 7/24/12 RNiSHDATE: 7/24/12 I 24 HOURD1W: N/A ROCK DEPTH: 

BLOW PID RESULTS ~ L SOIL AND ROCK 
DEPTH COUNT MOl. (ppm) LAB. C

s 
g DEPlH DESCRIPTION 

0.5 0.5 0.5 0.5 ELEVATION 
o 250 500 750 1,OOC 

0.0 

·1 .. . . . . . . .. ... . . .. . 

2.0 +----+---.4 , . . . . . .. . . . . . .. ..... . 

·1 . . . ....... . . . .. . . . . 

4.0 -+-----+---i . .. .. ..... . . . ~ . .. . .. . 

·1 ..... . . . .. .. ... . .. . 

5.0 -j-----t----i .. . . . .. . .... . . . . . . . . . I---

1 OPT· 01 
• (5-5.5') 

5.5 t----+-----i .. . ..... . .. . . . . .... . . I---

·1 

0.0 

~ 
CL~ 

~6.0 

LAND SURFACE 

Brown, Silty SAND grading to Clayey 
SAND. 

Orange and brown mottled, Sandy CLAY. 

Boring Terminated at Depth 6.0 ft 

.5L = Ohr. DlW ..Y.. = 24hr. DTW 

-

-

-
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~CATLIN 
Engineers and Scientists BORING LOG 

WimlnglDn. NC 

WBS Element 35781.1.2 
State Proiect U-3315 

PROJECT NO.: 212077 STATE: NC I COUNTY: Pitt I LOCATION: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - LOGGED BY: Ben Ashba BORINGID: 

Wilcar Exec. Center DRIllER: William J. Miller 
NORTHING: 679 466.00 EASTlNG: 2 482,849.00 CREW: Corey Futral 100DPT -02 
SYSTEM: NCSP NAD 83 (USft) BORING LOCATION: Landscape bed @ CB1016 LAND ELEY.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 OPT o HOUR DTW: N/A BORING DEPTH: 6.0 
START DATE: 7/24/12 FINISH DATE: 7/24/12 24 HOUR D1W: N/A ROCK DEPTH: --

BLOW PID RESULTS U L SOIL AND ROCK 
DEPTH COUNT MOl. (ppm) LAB. ~s g DEPTH DESCRIPTION 

0.5 0.5 0.5 0.5 
o 250 500 750 l,OOC 

0.0 

... 0 ·· · ·· ·· · · · · ···· ··· . 

2.0 4-------+----1 .. . ....... .. . . .. ... . . 

"'1 ...... . . . ..... . . .. . 

4.0 +----+---1 ......... ...... . . . . . . 

"'1 . ... .. . .. . ...... . . . 

5.0 -+----+----1 ........ .. . ... ... . .. . I---

"'1 ~~:~ 
f----+-----l . . . . . . . ... . .. .. . ... .. -

0.0 LAND SURFACE 

GW o GRAVEL FILL 
Do 0.5 

. ' ~. ' . 
,: '", 

SM .. ' 
. . !' 

: , " 

Dark brown, Silty SAND. 

Sandy CLAY w/varying clay content. 
Mottled orange and gray. 

Boring Terminated at Depth 6.0 ft 

ELEVATION 

-

-

~=Ohr.DTW ~=24hr.D1W 
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BORING LOG ~CATLIN 
Engineers and Scientists 

WBS Element 35781.1 .2 
Wlrni"Igtln. NC State ProjectU-3315 

PROJECT NO.: 212077 STATE: NC I COUNTY: Pitt 1 LOCATlON: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - LOGGED BY: Ben Ashba BORINGID: 

Wilcar Exec. Center DRILLER: William J. Miller 100DPT-03 
NORTHING: 679477.00 EASTlNG: 2,482 828.00 CREW: Corey Futral 
SYSTEM: NCSP NAD 83 (USft) BORING LOCATlON: Edge of parking lot and cu rb @ CB 1024 LANDELEV.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 OPT OHOURD1W: N/A BORING DEPTH: 5.0 
START DATE: 7/24/12 RNISHDATE: 7/24/12 24 HOURD1W: N/A ROCK DEPTH: --

BLOW PID RESULTS 
u L SOIL AND ROCK 

DEPTH COUNT MOL LAB. s 0 
(ppm) c DESCRIPTION 

0.5 0.5 0.5 0.5 S G DEPll-I ELEVATION 
0 250 500 750 1,OOC 

0.0 LAND SURFACE 
0.0 i . . ' 

. ' , 
· , ... .. ... ... . . . . - . - - .. 

, ~' 

SM ' ,: ~, ': Dark brown, Silty SAND. 
i 

·0 · · ·· · · ··· · · ·· ·· .. .. : " 
.' 
, ~' 

: " 

. i 1.5 
• • • •••• •• .o.' ••••••• • • • 

~ 
2.0 ~ -••• • •••• '.o.' ••• • ••••• • 

~ 0 
· . . . . . . , _ .... .. . . ... - .. ~ . '. 

SCI % Lt. tannish brown, Silty SAND grading to 

·0 · ·· · · · · ... .. . . . . .. . SM ~ :-, brown, Clayey SAND. 

0 
% 

· .. . . . . .. . . ... . . .. - .. % 
~ 

4.0 · ............ - .. - . - . . ;% ' . 4.0 

·1 ~ ~ 
4.5 · . ..... . - ... . . . . . . . . . - SCI % t% Sandy CLAY to Clayey SAND. Mottled 

CL ~ t% orange and brown. 
·1 DPT.oo ~ (4.5-6') ~ ~5.0 5.0 

Boring Terminated at Depth 5.0 ft 

; -

~ 
~ 
~ 
~ 

~ 

I -

! 
I 
~ 

:sL = Ohr. DTW ~=24hr.DTW 



BORING LOG 

1.0 -1-----+-----1 . . . - .. .............. . 

·0 ·· _ . . .... . ..... .. . . 

3.0 +-- --1-- ---1 . . . ... . . . ... ........ . . 

4.0 +-----+----1 

4.3 

·0 - . .. . .... . . 

~CATLIN 
Engineers and Scientists 

WBS Element 35781.1.2 

100DPT-04 
NM 

o HOUR D1W: 5.2 BORING DEPTH: 12.0 
24 HOUR D1W: Nt A ROCK DEPTH: 

SOIL AND ROCK 
DESCRIPTION 

LAND SURFACE 

TOPSOIL 

GRAVEL FILL 

Light brown, f. SAND. Poorly sorted. 

Clayey SAND. Brown w/slight mottling. 

Sandy CLAY. Mottled orange, brown, and 
gray. 

NO RETURN 

SL =Ohr.DlW = 24hr. DlW 



BORING LOG ~CATLIN 
Engi ......... and Sclentista 

WBS Element 35781 .1.2 

PROJECT NO.: 212077 
PROJECT NAME: 

NO RETURN (continued) 

12.0 -+-----+---+--------+---+-~ 
Boring Terminated at Depth 12.0 ft 

..5L = Ohr. OTW = 24hr. OTW 
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~CATLIN 
Engineeno and Scientists BORING LOG WBS Element 35781.1.2 

Wlmlngtln, NC State Proiect: U-3315 

PROJECT NO.: 212077 STATE: NC I COUNTY: Pitt I LOCATION: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - t-=L=O=G=GE=D:....:B~Y-=-: ___ -=B=e=n..:...;A:.....:=;sh:...:.,:b=a=--j BORING ID: 

Wilcar Exec. Center DRILLER: William J. Miller 
NORTHING: 679,493.00 EASTlNG: 2482663.00 CREW: Corey Futral 100DPT-05 
SYSTEM: NCSP NAD 83 (USft) BORING LOCATION: Grass adjacent to MW-1 LAND ELEV.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 OPT o HOUR DTW: NI A BORING DEPTH: 4.0 
START DATE: 7/24/12 FINISH DATE: 7/24/12 24 HOUR DTW: NI A ROCK DEPTH: --

BLOW U L 
DEPTH COUNT MOl. PID RESULTS LAB. ~ 0 

0.5 0.5 0,5 0.5 (ppm) s G DEPTH 

SOIL AND ROCK 
DESCRIPTION ELEVATION 

o 250 500 750 1,()()( 

0.0 

·0 ·· · ... . . . . ... . . ... . 

2.0 -+--- --+---l .. .. . . ..... .. .. .... . . 

3.5 f----+-----l . ... . . . . . ..... . .. .. . . f--

·0 ~~ 

0.0 LAND SURFACE 
). "1.- , 

SM .:-:-:- TOPSOIL 
II ' ~ 0.4 

o 
o 

)0 

GW 0-( GRAVEL FILL wlbrick frags. 

~ 
~ ~ CL ~ 
~ ~ 

Dark brown, Sandy CLAY. Tr. mottling. 

-

~4.0 4.0 +----+--+--------~-+-~~~--------------~ 
Boring Terminated at Depth 4.0 ft 

-

-

-

-.5L = Ohr. DlW ~=24hr.DTW 



: 
~ 
~ 
~ 
~ 
~ 
~ 

! 
~ 
~ 

! 
~ 

.., ....... I VI I 

BORING LOG ~CATLIN 
Engln"1II and Scientists 

WBS Element: 35781.1.2 
W1mlngton. NC State Project: U·3315 

PROJECT NO.: 212077 STATE: NC I COUNTY: Pitt I LOCA110N: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - r=L=O..=.GG=E=D:.....=B:..:.Y.:-.: ___ -=B::...::e::..:..n.:...:A:....:s=hc..:..::b=a~ BORING 10: 

Wilcar Exec. Center DRILLER: William J. Miller 
NORTHING: 679 519.00 EAS11NG: 2 482,603.00 CREW: Corey Futral 

1 00 DPT-06 
SYSTEM: NCSP NAD 83 (USft) BORING LOCA110N: Grass @ CB1014 LAND ELEV.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 OPT o HOUR DTW: NI A BORING DEPTH: 5.0 
START DATE: 7/24/12 RNISH DATE: 7/24/12 24 HOUR DTW: NI A ROCK DEPTH: --

BLOW PID RESULTS ~ L 
DEPTH COUNT MOl. (ppm) LAB. c a 

0.5 0.5 0.5 0.5 S G DEPTH 

SOIL AND ROCK 
DESCRIP110N ELEVATION 

o 250 500 750 1,OOC 
0.0 LAND SURFACE 

0.0 -~:-

SM I~ ·. ,' ·1 TOPSOIL 
.,:": 0.5 

·tl ' 
.. 0· . . . . . . . . . . . . . . . . . . . .... .. . 

2.0 +----+---1 - ... . - - . . . . ...... - .. . 

.. 0· ........... . .... . . 

4.0 +----+---i . . .. .... . ..... . . .. . . . 

.. 0 
4.5 1----+----1 . .. . . . ... ..... ... - . - . -

O D~~ 
.. (4.5-5') 

5.0 

SM .. f: .. : , 
~ -' 

' 2.0 

CL ~2.5 

Dark brown, Silty SAND. Saturated. 

Dark brown, Sandy CLAY . 

Dark brown to dark gray, CLAY w/tr. sand. 
Mottled at depth. 

Boring Terminated at Depth 5.0 ft 

..5L = Ohr. DTW ..Y.. = 24hr. DTW 

-

-

-



BORING LOG ~CATLIN 
Engineers and Scientists 

WBS Element 35781.1.2 
Wlml\gbl, NC State Proiect: U·3315 

PROJECT NO.: 212077 STATE: NC I COUNTY: Pitt I LOCAl10N: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - LOGGED BY: Ben Ashba BORINGID: 

Wilcar Exec. Center DRILLER: William J. Miller 1 00 DPT-07 
NORTHING: 679.517.00 EASl1NG: 2482586.00 CREW: Corev Futral 
SYSTEM: NCSP NAD 83 (USft) BORING LOCAl10N: Edae of sidewalk @ CB1013 LANDELEV.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 OPT OHOURD1W: N/A BORING DEPTH: 5.0 
START DATE: 7/24/12 RNISHDATE: 7/24/12 24 HOUR D1W: N/A ROCK DEPTH: --

BLOW PIDRESULTS 
u L SOIL AND ROCK 

DEPTH COUNT MOL LAB. s 0 
(ppm) c DESCRIPTION 0.5 0.5 0.5 0.5 S G DEPTH ELEVATION 

0 250 500 750 1,000 
0.0 LAND SURFACE 

0.0 p 
a 

· .. .. .... .. . .. . . . .... Do 
p~( 

a 

·0 · ······· · · · ·· · · · ·· . GW ~Do 
~( GRAVEL FILL w/interlayered brick frags. 
a 

· .. . . .... .. .... . . .. ... )0 
~-( 

a 

2.0 · ... . . .. .. . . . , .. . ... , 2.0 

.... . .. ... ... . ... . . . . . 

·0 · . ... . ... . . . . . . ... . 

· ........ .. .. . . . . , . .. 

4.0 . ..... . ... . . . . . . ..... 4.0 

·0 
4.5 .... . . . . . ... ... ..... . 4.5 

·0 DPT'()7 CL ~ Dark gray. Sandy CLAY. Mottled. (4.5-5') 

5.0 ~ 5.0 
Boring Terminated at Depth 5.0 ft 

1; 

~ -

~ 
g 

i 
~ 
~ 

I 
-

~ 

! 
~ 

SL =Ohr.DTW ~=24hr.DTW 
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BORING LOG ~CATLIN 
engineers and Scientists 

was Element 35781.1.2 
Wimlngb'l. NC State Project: U·3315 

PROJECT NO.: 212077 STATE: NC I COUNTY: Pitt I LOCATION: Greenville 
PROJECT NAME: Parcel 100 - State of North Carolina - f-=L=O..=GG=E=D:.....::B:;..:.Y.:..,.: ___ -=B::;..;:e:;.:.n.:....;A:..;s=:hc..:..::b=a:::...,; BORING ID: 

Wilcar Exec. Center DRILLER: William J. Miller 
NORTHING: 679,492.00 EASTlNG: 2482,581.00 CREW: Corey Futral 

100DPT-08 

SYSTEM: NCSP NAD 83 (USft) BORING LOCATION: In concrete @ CB1028 LAND ELEV.: NM 
DRILL MACHINE: Power Probe METHOD: CPT 1 DPT o HOUR DTW: NI A BORING DEPTH: 5.0 
START DATE: 7/24/12 FINISH DATE: 7/24/12 24 HOUR DTW: NI A ROCK DEPTH: --

BLOW PID RESULTS U L 
DEPlH COUNT MOl. (ppm) LAB. ~s g DEPlH 

0.5 0.5 0.5 0.5 

SOIL AND ROCK 
DESCRIPTION ELEVATION 

o 250 500 750 1,OOC 

0.0 

·0 · . . . ... . ... ....... . 

2.0 +----+---1 . . .. . .... . ...... ........ . 

·0 · . . .. .. . . . . . . ..... . 

4.0 +----+----1 . . . . .... .. . . ... . . . .. . 

·0 
4.5 I----+------i . . . ....... .. . . . . . .. . . -

5.0 

DPT-oB 
(4.5-5') 

o 
a 

)0 
GW o( 

t% . 
SCI ~ . 
SM ~ 

~ 

0.0 

1.0 

[I;: . 2.0 

~ CL~ 
~3.0 

LAND SURFACE 

GRAVEL FILL 

Silty SAND grading to Clayey SAND. 

Sandy CLAY. 

CLAY w/tr. sand. Varying brown and gray. -

Boring Terminated at Depth 5.0 ft 

-

-

..5l....- = Ohr. DTW .-Y... = 24hr. DTW 
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To: Ben Ashba 
RICHARD CATLIN & ASSOCIATES 
P.O. Box 10279 
Wilmington, NC 28404 

Report Number: 31202358 

Client Project: NCDOT Parcel 1 00 

Dear Ben Ashba, 

Laboratory Report of Analysis 

Enclosed are the results of the analytical services performed under the referenced project for the received 
samples and associated QC as applicable. The samples are certified to meet the requirements of the National 
Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be 
retained in our files for a period of five years in the event they are required for future reference. All results are 
intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any 
samples submitted to our laboratory will be retained for a maximum of thirty (30) days from the date of this report 
unless other arrangements are requested. 

If there are any questions about the report or services performed during this project, please call Barbara A. Hager 
at (910) 350-1903. We will be happy to answer any questions or concerns which you may have. 

Thank you for using SGS North America Inc. for your analytical services. We look forward to working with you 
again on any additional analytical needs. 

Sincerely, 
SGS North America Inc. 

Barbara A. Hager 
Project Manager 
barbara.hager@sgs.com 

Print Date: 08/06/2012 

Barbara A. Hager 
2012.08.0613:12:37 -05'00' 

Date 

N.C. Certification # 481 

ANALYTICAL PERSPECTIVES IS NOW PART OF SGS, THE WORLD'S LEADING INSPECTION, 
VERIFICATION, TESTING AND CERTIFICATION COMPANY. 

SGS Allalyucal PerSp~CII'I'BS 5SOO Businll:Ss Dr. US • 28405· Wilmlngton. Ne t •• 910350 1903 f+ 1 910350 1557 www.sgs.c:om 



Laboratory Qualifiers 

Report Definitions 

DL 
CL 
Loa 
OF 
RPD 
LCS(D) 
MS(D) 
MB 

Method, Instrument, or Estimated Detection Limit per Analytical Method 
Control Limits for the recovery result of a parameter 
Reporting Limit 
Dilution Factor 
Relative Percent Difference 
Laboratory Control Spike (Duplicate) 
Matrix Spike (Duplicate) 
Method Blank 

Qualifier Definitions 

Recovery or RPD outside of control limits 
B Analyte was detected in the Lab Method Blank at a level above the LOa 
U Undetected (Reported as NO or < DL) 
V Recovery is below quality control limit. The data has been validated based on a favorable signal-ta-noise 

and detection limit 
A Amount detected is less than the Lower Method Calibration Limit 
J Estimated Concentration. 
o The recovery of this analyte in the OPR is above the Method ac Limits and the reported concentration in 

the sample may be biased high 
E Amount detected is greater than the Upper Calibration Limit 
S The amount of analyte present has saturated the detector. This situation results in an 

underestimation of the affected analyte(s) 
a Indicates the presence of a quantitative interference. This situation may result in an 

underestimation of the affected analyte(s) 
Indicates the presence of a qualitative interference that could cause a false positive or an 
overestimation of the affected analyte(s) 

OPE Indicates the presence of a peak in the polychlOrinated diphenylether channel that could 
cause a false positive or an overestimation of the affected analyte(s) 

TIC Tentatively Identified Compound 
EMPC Estimated Maximum possible Concentration due to ion ratio failure 
NO Not Detacted 
K Result is estimated due to ion ratio failure in High Resolution PCB Analysis 
P RPD > 40% between results of dual columns 
o Spike or surrogate was diluted out in order to achieve a parameter result within instrument calibration 

range 

Samples requiring manual integrations for various congeners and/or standards are marked and dated by the analyst. A code 
definition is provided below: 

M 1 Mis-identified peak 
M2 Software did not intagrate peak 
M3 Incorrect baseline construction (I.e. not all of peak included; two peaks integrated as one) 
M4 Pattern integration required (I.e. ORO, GRO, PCB, Toxaphene and Technical Chlordane) 
M5 Other - Explained in case narretive 

Note Results pages that include a value for "Solids (%)" have been adjusted for moisture content. 

Print Date: 08/06/2012 N.C. Certification # 481 

SGS Afllll)·tical PerSpgCII\'BS 5SOO Business Dr. US· 28405· Wilmington,NC Hl 910350 1903 hl 910 350 1557 www.sgs.eom 

Member 01 1M SIIS Group ISUS SAl 



· 
Sample Summary 

Qlig!ll §l!ml2lg 11:2 bi!~ §l!ml2lg 10 QolIgcWd RElcgived Mi!!d! 
100 OPT -01 (5-5.5ft) 31202358001 07/24/2012 14:15 0712612012 16:42 Soil-Solid as dry weight 
100 OPT-02 (5-5.5ft) 31202358002 07/24/2012 14:40 07/2612012 16:42 Soil-Solid as dry weight 
1 OOOPT -03 (4.5-5ft) 31202358003 07/24/2012 15:00 07/26/2012 16:42 Soil-Solid as dry weight 
1000PT-04 (4-4.3ft) 31202358004 07/24/2012 15:30 07/26/2012 16:42 Soil-Solid as dry weight 
1000PT-05 (3.5-4ft) 31202358005 07/24/2012 15:50 07/26/2012 16:42 Soil-Solid as dry weight 
1000PT-06 (4.5-5ft) 31202358006 07/24/2012 16:20 07/26/2012 16:42 Soil-Solid as dry weight 
1000PT-07 (4.5-5ft) 31202358007 07/24/2012 16:40 07/26/2012 16:42 Soil-Solid as dry weight 
1000PT-08 (4.5-5ft) 31202358008 07/24/2012 17:10 0712612012 16:42 Soil-Solid as dry weight 
1000PT04 31202358009 07/2512012 07:30 07126/2012 16:42 Water 

Print Date: 08/06/2012 N.C. Certification # 481 

S6SARalyticaf Perspeclrv~ 55OO8uslnesIDr. US · 28405· Wilm.1ngton. NC 1+1910350 1903 1+19103501551 www.sgs.com 
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AMMI'I1CAL ...... IICI ...... 

,. 

Detectable Results Summary 

* No Detectable Results * 

Print Date: 08/06/2012 N.C. Certification # 481 
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AIUoY'IICAL~ ""I~_ 

Results of 100 DPT -G1 (5-5.5ft) to 

--Client Sample 10: 100 DPT -G1 (5-5.5ft) Collection Date: 07/24/2012 14:15 
Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358001-A Matrix: Soli-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 70.40 

>1Results by SW-846 8015C GRO to t 

• 
Parameter 8m!!! gym OL LOQ/CL .!1nl!!i OF Omg8!Jgl~~ 

Gasoline Range Organics (GRO) NO U 4.72 4.72 mglkg 1 07/30/2012 12:49 

Surrogates 

4-Bromofluorobenzene 110 70.0-130 % 1 07/30/2012 12:49 

~Batch Information to 

• 
Analytical Batch: VGC2043 Prep Batch: VXX3729 
Analytical Method: SW-846 8015C GRO Prep Method: SW-846 5035 
Instrument: GC7 Prep OatelTime: 07/27/2012 10:08 
Analyst: MDY Prep Initial WtNol.: 6.02 9 
AnalyticalOatelTime: 07/30/2012 12:49 Prep Extract Vol: 5 mL 

Print Date: 08/06/2012 N.C. Certification # 481 

SGS Allalylical Perspectives S500 Business Dr. US· 28405· Wilmilgton, NC t+1 910350 1903 1+1 910 350 1557 www.sgs..eom 

Member 01 GIe SOS Oro.., [SGS SAl 



r!Results of 100 OPT -G1 (S-S.5ft) 

Client Sample 10: 100 OPT -G1 (S-5.5ft) 
Client Project 10: NCOOT Parcel 100 
Lab Sample 10: 31202358001-C 
Lab Project 10: 31202358 

Results by SW-846 B015C ORO 

Parameter 

Diesel Range Organics (DRO) 

Surrogates 
0-Terphenyl 

Result 

ND 

61.1 

II 

• 

IL 
• 

gym 
U 

Dl 

8.81 

Collection Date: 07/24/2012 14:15 
Received Date: 07/26/2012 16:42 
Matrix: Soli-Solid as dry weight 
Solids (%): 70.40 

lOQlel Units DF 

8.81 mglkg 

40.0-140 % 

DDt~&JDI~~ 
07/27/2012 18:35 

07/27/2012 18:35 

r1BatchlnfonnaUon :.------------------------------------------------------------------------J 
Analytical Batch: XGC2405 
Analytical Method: SW-846 8015C ORO 
Instrument: GC6 
Analyst: OTF 
Analytical DatelTime: 07/27/2012 18:35 

Print Date: 08/06/2012 

Prep Batch: XXX2862 
Prep Method: SW-846 3541 
Prep DatelTime: 07/27/2012 09:49 
Prep Initial WtNol.: 32.24 9 
Prep Extract Vol: 10 mL 

N.C. Certification # 481 

SGS AfI3lytical PerspectIVes SSOO Business Dr. US· 28405· WilmilgtCln. NC t +-1910 350 1903 h 1 910350 1557 www.sgs.com 

Membet (If die SOli Srollll ISIIS SAl 



riResults of 100 DPT -02 (5-S.5ft) II 

• 
Client Sample 10: 100 DPl -02 (5-5.Sft) Collection Date: 07/24/2012 14:40 
Client Project 10: NCDOl Parc.I1 00 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358002-A Matrix: SoU-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 76.10 

Results by SW-846 801SC GRO It 

• 
Parameter Bu!.!!1 Qw!! DL LOQJCL Yni!i DF Dltl &:lllvzed 

Gasoline Range Organics (GRO) ND U 4.25 4.25 mglkg 1 07/30/2012 13:14 

Surrogates 
4-Bromofluorobenzene 110 70.0-130 % 1 07/30/2012 13:14 

H Batch Information ~ • 
Analytical Batch: VGC2043 Prep Batch: VXX3729 
Analytical Method: SW-846 8015C GRO Prep Method: SW-846 5035 
Instrument: GC7 Prep DatelTime: 07/27/2012 10:09 
Analyst: MDY Prep Initial WtNol. : 6.18 9 
Analytical DatelTime: 07/30/2012 13:14 Prep Extract Vol: 5 mL 

Pnnt Date. 08/06/2012 N.C. Certlficatron # 481 

SGS Analytical PerSpeCll'I'BS S500 Business Dr. US • 28405· Wilmington, NC t +1 910350 1903 h 1 910 350 1557 www.sgu:om 
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ANM.I'nCALIIUUi =" .. 

Results of 100 OPT -02 (5-5.5ft) IlL. 

• 
Client Sample 10: 100 OPT -02 (5-5.5ft) Collection Date: 07/24/2012 14:40 
Client Project 10: NCOOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358002-C Matrix: Soli-Solid as dry weight 
Lab Project 10: 31202358 Solids (0/0): 76.10 

H Results by SW-846 8015C ORO .. ., , 
II 

Parameter B!§Y!l gym DL LOQlCL Units DF Date AnS!I~~ 
Diesel Range Organics (DRO) ND U 8.07 8.07 mg/kg 1 07/27/2012 19:59 

Surrogates 
0-Terphenyl 83.6 40.0-140 % 1 07/27/2012 19:59 

H aatch Information .. 
• 

Analytical Batch: XGC2405 Prep Batch: XXX2862 
Analytical Method: SW-846 8015C ORO Prep Method: SW-846 3541 
Instrument: GC6 Prep DatelTime: 07/27/2012 09:49 
Analyst: OTF Prep Initial WtNol.: 32.54 9 
Analytical DatelTime: 07/27/2012 19:59 Prep Extract Vol: 10 mL 

Print Date. 08/06/2012 N.C. Certification # 481 

SGS Analytical Persp~ch'l'OS S500 Business Dr. US · 28405 • Wilnl 9too. NC 1+1 910350 1903 1+1 910 350 1557 www.sgs..com 

MetnIIeI (If the SIJS GroUj) ISIIS SAl 



riResults of 100DPT -03 (4.5-5ft) 

Client Sample 10: 100DPT -03 (4.5-5ft) 
Client Project 10: NCDOT Parcel 1 00 
Lab Sample 10: 31202358003-A 
Lab Project 10: 31202358 

H Results by SW-846 8015C GRO 

Parameter 

Gasoline Range Organics (GRO) 

Surrogates 

4-Bromofluorobenzene 

Result 

ND 

109 

• 

IL 
• 

QYm 

U 

DL 

3.65 

Collection Date: 07/24/2012 15:00 
Received Date: 07/26/2012 16:42 
Matrix: Soil-Solid as dry weight 

Solids (0/0): 86.70 

LOQJCL !.!nl!i DF 

3.65 mg/kg 

70.0-130 % 

Date Anl!I~~ 

07/30/2012 13:39 

07/30/2012 13:39 

H Batch Information :1-------------------------------------.1 
Analytical Batch: VGC2043 
Analytical Method: SW-846 8015C GRO 
Instrument: GC7 
Analyst: MDY 
Analytical DaterTime: 0713012012 13:39 

Print Date: 08/06/2012 

Prep Batch: VXX3729 
Prep Method: SW-846 5035 
Prep DaterTime: 07/27/2012 10:10 
Prep Initial WtNol. : 6.31 9 
Prep Extract Vol: 5 mL 

N.C. Certification # 481 

SGS Afllll\'tical Perspechv8s S500 Business Dr. US· 28405· Wilmington. NC t +1 910350 1903 h 1 910350 1557 www.sgs.com 

Melllber at tile SUS OrOl4t [SUS SA) 



rl Results of 1 OODPT -03 (4.5-5ft) 

Client Sample ID: i00DPT-03 (4.5-5ft) 
Client Project ID: NCDOT Pareeli00 
Lab Sample ID: 31202358003-C 
Lab Project ID: 31202358 

H Results by SW-846 BOi5C DRO 

Parameter 

Diesel Range Organics (DRO) 

Surrogates 

0-Terphenyl 

~ 
ND 

88.8 

II 

• 

II 

• 
gym 
U 

. 

DL 

7.20 

Collection Date: 07/24/2012 15:00 
Received Date: 07/26/2012 16:42 
Matrix: Soli-Solid as dry weight 

Solids (%): 86.70 

LOQJCL !.!!li!!i QE 

7.20 mglkg 

40.0-140 % 

Dilte Anillvzed 

07/27/2012 20:27 

07/27/2012 20:27 

~BatchlmonnaUon ~t----------------------------------------------------------------------------------------------------J 
Analytical Batch: XGC2405 
Analytical Method: SW-846 8015C ORO 
Instrument: GC6 
Analyst: OTF 
Analytical DatelTime: 0712712012 20:27 

Print Date: 08/06/2012 

Prep Batch: XXX2862 
Prep Method: SW-846 3541 
Prep DatelTime: 0712712012 09:49 

Prep Initial WtNol.: 32.01 9 
Prep Extract Vol: 10 mL 

N.C. Certification # 481 

SGS Anatytical PerSpeCII'l'BS 5500 Businoos Dr. US · 28405 · Wilmington. NC •• 1910 350 1903 1+1 910350 1557 www.sgs..c:om 



n Results of 100DPT -04 (4-4.3ft) 

Client Sample ID: 100DPT -G4 (4-4.3ft) 
Client Project ID: NCDOT Parcel 1 00 
Lab Sample ID: 31202358004-A 
Lab Project ID: 31202358 

Results by SW-846 8015C GRO 

Parameter Ba!!! 
Gasoline Range Organics (GRO) NO 

Surrogates 
4-Bromofluorobenzene 107 

riBatch Information • 
Analytical Batch: VGC2043 
Analytical Method: SW-846 8015C GRO 
Instrument: GC7 
Analyst: MDY 
Analytical Date/Time: 07/30/2012 14:05 

Print Date: 08/06/2012 

gym 
U 

• 

.. .-
DL 

3.53 

Collection Date: 07/24/2012 15:30 
Received Date: 07/26/2012 16:42 
Matrix: Soil-Solid as dry weight 

Solids (%): 85.30 

LOQlCL Y.nI!! OF 

3.53 mglkg 

70.0-130 % 

Prep Batch: VXX3729 
Prep Method: SW-846 5035 
Prep Date/Time: 07/27/2012 10:11 
Prep Initial WINol.: 6.65 9 
Prep Extract Vol: 5 mL 

Dote Anal~~ 

07/30/2012 14:05 

07/30/2012 14:05 

N.C. Certification # 481 

SGS Afllllytical Perspectives 5500 BUSinll"Sl Dr. US· 28405· WilminGton. NC HI 910350 1903 f+ 1 910350 1557 www.sgs.c:om 
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r1Results of 100DPT -04 (~.3ft) .. 
--Client Sample 10: 100DPT -04 (4-4.3ft) Collection Date: 07/24/2012 15:30 

Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358004-C Matrix: Soli-Solid as dry weight • 
Lab Project 10: 31202358 Solids (%): 85.30 

>1Results by SW-846 8015C DRO .. 
• 

Parameter Result QYi! DL !:QQlQb !!ni!§ DF Dm!i!AnIi!I~~ 
Diesel Range Organics (DRO) ND U 7.82 7.82 mglkg 1 07/27/2012 20:55 

Surrogate. 

0-Terphenyl 95.1 40.0-140 % 1 07/27/2012 20:55 

H Batch Information .. 
• 

Analytical Batch: XGC2405 Prep Batch: XXX2862 
Analytical Method: SW-846 8015C ORO Prep Method: SW-846 3541 
Instrument: GC6 Prep DatefTime: 07/27/2012 09:49 
Analyst: OTF Prep Initial WtNol. : 30.01 9 
Analytical DatefTime: 07/27/2012 20:55 Prep Extract Vol: 10 mL 

Pnnt Date: 08/06/2012 N.C. Certification # 481 

S6S ABlIlytical PerSpeCllvBS 5SOO Business Dr. US· 28405 • Wilmiflgton, NC 1+1 910350 1903 1+1 910350 1557 www.sgs.eom 

Memller III the SIIS Clro~ (SIlS SAl 



AMMI'nCAL ...... lCnwa 

r/Results of 1000PT ~5 (3.54ft) II.. 
• 

Client Sample 10: 100DPT~5 (3.504ft) Collection Date: 07/24/2012 15:50 
Client Project 10: NCDOT Parcel 100 Received Date: 07/2612012 16:42 
Lab Sample 10: 31202358005-A Matrix: SoU-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 83.90 

Results by SW-846 8015C GRO It 

• 
Parameter Ba!I1 Q!.ml OL LOQJCL Units OF Ogtg 8!l1l1:a~ 

Gasoline Range Organics (GRO) NO U 3.54 3.54 mg/kg 1 07/30/2012 14:30 

Surrogates 
4-Bromofluorobenzene 107 70.0-130 % 1 07/30/2012 14:30 

~Batch Information It 

• 
Analytical Batch: VGC2043 Prep Batch: VXX3729 
Analytical Method: SW-846 8015C GRO Prep Method: SW-846 5035 
Instrument: GC7 Prep OatelTime: 07/27/2012 10:12 
Analyst: MDY Prep Initial WtNol. : 6.73 g 
Analytical OatelTime: 07/30/2012 14:30 Prep Extract Vol: 5 mL 

Pnnt Date. 08/06/2012 N.C. Certification # 481 

SGSAnalytical PerspcCllVBS SSOO BusinItSIDr. US· 28405- Wilmington, NC (+1910350 1903 1.,910350 ' 551 www.sgs.com 

Member /lillie SIIS o,...,/SGS SAl 
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n Results of 100DPT -OS (3.~ft) 

Client Sample ID: 100DPT -OS (3.S-4ft) 
Client Project ID: NCDOl Parcel 100 
Lab Sample ID: 31202358005-C 
Lab Project ID: 31202358 

Results by SW-846 8015C DRO 

Parameter 

Diesel Range Organics (ORO) 

Surrogates 
0-Terphenyl 

n aatch Information I 
Analytical Batch: XGC2405 

Bu!.!!1 
NO 

80.2 

Analytical Method: SW-846 8015C ORO 
Instrument: GC6 
Analyst: OTF 
Analytical Dalemme: 0712712012 21:23 

Print Date: 08/06/2012 

gym 
U 

• 

.. 
• 

DL 

7.57 

Collection Date: 07/24/2012 15:50 
Received Date: 07/2612012 16:42 
Matrix: Soli-Solid as dry weight 

Solids (%): 83.90 

~ 
7.57 

40.0-140 

!.lDilI 
mg/kg 

% 

Prep Batch: XXX2862 
Prep Method: SW-846 3541 
Prep Datemme: 0712712012 09:49 
Prep Initial WINol. : 31.5 g 
Prep Extract Vol: 10 mL 

Date Analyzed 

07/27/2012 21 :23 

07/27/2012 21:23 

N.C. Certification # 481 

SGS All3lytjeal PerspeclrvBs $00 Business Dr. US · 28405 · Wilmington. NC t +1910 3SO 1903 f+ 1 910350 1551 www.sgs.com 
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Results of 100DPT -0& (4.5-5ft) 

Client Sample 10: 100DPT-o& (4.5-5ft) 
Client Project 10: NCDOT Parcel 100 
Lab Sample 10: 31202358006-A 
Lab Project 10: 31202358 

~Results by SW-84& 8015C GRO 

Pf!!l!mewr 

Gasoline Range Organics (GRO) 

Surrogates 

4-Bromofluorobenzene 

Result 

NO 

108 

" 
. 

gym 
u 

.. 
• 

h 
II 

OL 

4.48 

Collection Date: 07/24/2012 16:20 
Received Date: 07/26/2012 16:42 
Matrix: Soli-Solid as dry weight 

Solids (%): 71.80 

!.QQ&I,. YnI!§ OF 

4.48 mg/kg 

70.0-130 % 

Of!l~ 8!Jf!I~gg 
07/30/2012 14:56 

07/30/2012 14:56 

~BatchlnfOnnation :.-----------------------------------------------------------------------~ 
Analytical Batch: VGC2043 
Analytical Method: SW-846 8015C GRO 
Instrument: GC7 
Analyst: MDY 
AnalyticalOatelTime: 07/30/2012 14:56 

Print Date: 08/06/2012 

Prep Batch: VXX3729 
Prep Method: SW-846 5035 
Prep DatelTime: 07/27/2012 10:13 
Prep Initial WtNol. : 6.22 9 
Prep Extract Vol: 5 mL 

N.C. Certification # 481 

SGSABalytical PerspeCtlVBS SSOO BlJSinoss Or. US - 28405-WilmingtCIn, NC 1+1910350 1903 1+1910 35D 1557 www.sgs..eom 
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n Results of iDODPT.4)6 (4.5-5ft) 

Client Sample 10: i00DPT -0& (4.5-5ft) 
Client Project 10: NCDOT Parc.liDO 
Lab Sample 10: 31202358006-C 
Lab Project 10: 31202358 

H Results by SW-846 80i5C DRO 

Parameter Bm!!1 
Diesel Range Organics (ORO) NO 

Surrogates 
o-Terphenyl 82.5 

rlSatch Information .. 
Analytical Batch: XGC2405 
Analytical Method: SW-846 8015C DRO 
Instrument: GC6 
Analyst: DTF 
Analytical DatelTime: 07/27/2012 21:51 

Print Date: 08/06/2012 

" 

Qy1!! 

U 

.. 
• 

OL 
8.65 

Collection Date: 07/24/2012 16:20 
Received Date: 07/2612012 16:42 
Matrix: Soli-Solid as dry weight 
Solids (%): 71.80 

LOQJCL YDIlI OF 

8.65 mglkg 

40.0-140 % 

Prep Batch: XXX2862 
Prep Method: SW-846 3541 
Prep DatelTime: 07/27/2012 09:49 
Prep Initial WtNol.: 32.23 9 
Prep Extract Vol: 10 mL 

Ogt! &li!lvzad 
07/27/2012 21 :51 

07/27/2012 21:51 

N.C. Certification # 481 

SGS Analytil:al Perspectives SSOD BtlSinllSs Dr. US · 28405· WilmiIlgton, NC t.l 910350 1903 hI 910 350 1557 www.sguom 

MetnbrI aldie sas Group!SGS SAl 



~ ..... -
n Results of 100DPT -07 (4.5-5ft) II 

• 
Client Sample 10: 100DPT-07 (4.5-5ft) Collection Date: 07/24/2012 16:40 
Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358007-A Matrix: Soil-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 71.50 

Results by SW-846 8015C GRO II 

• 
Parameter BuYI1 gym DL LOQlCL Units DF Dgte Anglvzed 

Gasoline Range Organics (GRO) ND U 4.32 4.32 mg/kg 1 07/30/2012 15:21 

Surrogates 

4-Bromofluorobenzene 108 70.0-130 % 1 07/30/2012 15:21 

H Batch Information IL • 
Analytical Batch: VGC2043 Prep Batch: VXX3729 
Analytical Method: SW-846 B015C GRO Prep Method: SW-846 5035 
Instrument: GC7 Prep DatelTime: 07/27/2012 10:14 
Analyst: MDY Prep Initial WtNol. : 6.47 9 
Analytical DatelTime: 07/30/2012 15:21 Prep Extract Vol: 5 mL 

Print Date. 08/06/2012 N.C. Certification # 481 

SGS Analytc al PerspectIVes SSOO BlJSiness Dr. US· 28405· Wilnmgton. NC t +1 910350 1903 It-1 910 350 1557 www.sgs.eom 

Mel'llbet 01 tile SUS GroQP ISIIS SAl 



riResults of 100DPT -47 (4.5-5ft) • • 
Client Sample 10: 100DPT-G7 (4.5-5ft) Collection Date: 07/24/2012 16:40 
Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358007-C Matrix: Soli-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 71.50 

Results by SW-848 8015C DRO II 

• 
Parameter BuYI1 QyB! DL LOQJCL YIJili OF Dltl AnIlI~!2S! 
Diesel Range Organics (ORO) NO U 8.72 8.72 mglkg 1 07/27/2012 22:1 8 

Surrogates 

0-Terphenyl 69.6 40.0-140 % 1 07/27/2012 22:18 

H Batch Information II 

• 
Analytical Batch: XGC2405 Prep Batch: XXX2862 
Analytical Method: SW-846 8015C ORO Prep Method: SW-846 3541 
Instrument: GC6 Prep DatelTime: 07/27/2012 09:49 
Analyst: OTF Prep Initial WtNo!. : 32.08 9 
Analytical DatelTime: 07/27/2012 22:18 Prep Extract Vol: 10 mL 

Print Date. 08/06/2012 N.C. Certification # 481 

SGS Analytical PerspecllI'cs 5500 BUSin~1 Dr. US · 28405· Wilmington. Nt t +1 910350 1903 hI 910 350 1557 www.rgs.com 

MI1'Ilba ~ lilt 50S Or.oup (SO! SAl 



riResults of 100DPT-OS (4.5-5ft) II 
II 

Client Sample 10: 100DPT -OS (4.5-5ft) Collection Date: 07/24/2012 17:10 
Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358008-A Matrix: Soli-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 70.90 

~Results by SW-848 S015C GRO II 

• 
Parameter Result gym DL ~ Units DF Dlltg oolllvzed 
Gasoline Range Organics (GRO) NO U 4.72 4.72 mg/kg 1 07/30/2012 15:47 

Surrogates 

4-Bromofluorobenzene 109 70.0-130 % 1 07/30/2012 15:47 

H Batch Information II 

• 
Analytical Batch: VGC2043 Prep Batch: VXX3729 
Analytical Method: SW-846 8015C GRO Prep Method: SW·846 5035 
Instrument: GC7 Prep OatelTime: 07/27/2012 10:15 
Analyst: MDY Prep Initial WtNol. : 5.98 9 
Analytical DatelTime: 07/30/2012 15:47 Prep Extract Vol: 5 mL 

Pnnt Date: 08/06/2012 N.C. Certification # 481 

SGSABalyticaiPerspeclrv8s . 5S008usinessDr. US· 2840S·WilmiIIgton. NC t+19103501903 1+19103501557 WWW.sgu:OIR 
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Results of 1000PT -OS (4.5-5ft) " -.II 

Client Sample 10: 1000PT-OS (4.5-5ft) Collection Date: 07/24/2012 17:10 
Client Project 10: NCOOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358008-C Matrix: Soli-Solid as dry weight 
Lab Project 10: 31202358 Solids (%): 70.90 

>1Results by SW-846 S015C ORO .. -• 
Parameter ~ gym Qb 1.QQlg. Yni!§ OF OlteAnII~~ 

Oiesel Range Organics (ORO) NO U 9.01 9.01 mg/kg 1 07/27/2012 22:46 

Surrogates 

0-Terphenyl 69.1 40.0-140 % 1 07/27/2012 22:46 

(-/Satch Information .. 
• 

Analytical Batch: XGC2405 Prep Batch: XXX2862 
Analytical Method: SW-846 8015C ORO Prep Method: SW-846 3541 
Instrument: GC6 Prep Oate/Time: 07/27/2012 09:49 
Analyst: OTF Prep Initial WtNo!. : 31.32 9 
Analytical Oate/Time: 07/27/2012 22:46 Prep Extract Vol: 10 mL 

Print Date: 08/0612012 N.C. Certlficalion # 481 

SGS Analytical Persp!lCh"BS SSOII Busincss Dr. US· 28405· Wilmington, NC t.l 910350 1903 hI 910350 1557 www.lgu:om 

Member /lillie SUS GI'Ouj) lSllS SAl 
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n Results of 1ooDPT04 
10 

• 
Client Sample 10: 100DPT04 Collection Date: 07/25/2012 07:30 
Client Project 10: NCOOT Parcel 100 Received Date: 07/2612012 16:42 
Lab Sample 10: 31202358009-A Matrix: Water 
Lab Project 10: 31202358 

Results by 8M 6200-8 
.. 
• 

Parameter BuY!1 QYB1 Qb ~ !.!Dill OF Ogt!! AnIlI~!2Si 

1,1,1,2-Tetrachloroethane NO U 0.104 0.500 ug/L 1 07/27/2012 17:0S 

1,1,1-Trichloroethane NO U 0.123 0.500 uglL 07/27/2012 17:0S 

1,1,2,2-Tetrachloroethane NO U 0.1S6 0.500 ug/L 07/27/2012 17:0S 

1,1,2-Trichloroethane NO U 0.126 0.500 uglL 07/27/2012 17:0S 

1 ,1-0ichloroethane NO U 0.16S 0.500 uglL 07/27/2012 17:0S 

1,1-0ichloroethene NO U 0.212 0.500 uglL 07/27/2012 17:0S 

1,1-0lchloropropene NO U 0.112 O.SOO uglL 07/27/2012 17:0S 

1,2,3-Trichlorobenzene NO U 0.110 0.500 uglL 07127/2012 17:0S 

1,2,3-Trichloropropene NO U 0.212 0.500 ugIL 07/27/2012 17:0S 

1,2,4-Trichlorobenzene NO U 0.0913 0.500 ugIL 07/27/2012 17:0S 

1,2,4-Trimethylbenzene NO U 0.0961 0.500 ug/L 07/2712012 17:0S 

1,2-0ibromo-3-chloropropane NO U 0.748 S.OO ugIL 07/27/2012 17:0S 

1,2-0ibromoethane NO U 0.120 0.500 uglL 07/27/2012 17:0S 

1,2-0ichlorobenzene NO U 0.137 O.SOO uglL 07/27/2012 17:0S 

1,2-0ichloroethane NO U 0.167 0.500 uglL 07/27/2012 17:0S 

1,2-0ichloropropane NO U 0.163 O.SOO uglL 07/27/2012 17:0S 

1,3,5-Trimethylbenzene NO U 0.113 O.SOO uglL 07/27/2012 17:0S 

1,3-0ichlorobenzene NO U 0.103 O.SOO ug/L 07/27/2012 17:0S 

1,3-0ichloropropane NO U 0.189 0.500 uglL 07/27/2012 17:0S 

1,4-0ichlorobenzene NO U 0.130 0.500 ugIL 0712712012 17:0S 

2,2-0ichloropropane NO U 0.393 0.500 ugIL 07/27/2012 17:0S 

2-Chlorototuene NO U 0.113 0.500 ugIL 07/27/2012 17:0S 

4-Chlorotoluene NO U 0.12S O.SOO uglL 07/27/2012 17:0S 

4-lsopropyltoluene NO U 0.0769 O.SOO uglL 07/27/2012 17:0S 

Benzene NO U 0.113 0.500 ug/L 07/27/2012 17:0S 

Bromobenzene NO U 0.110 0.500 uglL 07/27/2012 17:0S 

Bromochloromethane NO U 0.211 O.SOO ugIL 07/27/2012 17:0S 

Bromodlchloromethane NO U 0.110 0.500 uglL 07/27/2012 17:0S 

Bromoform NO U 0.0974 0.500 ugIL 07/27/2012 17:0S 

Bromornethane NO U 0.237 0.500 ug/L 07/27/2012 17:0S 

n-Butylbenzene NO U 0.0769 0.500 ug/L 07/27/2012 17:05 

Carbon tetrachloride NO U 0.101 0.500 ugIL 07/27/2012 17:0S 

Chlorobenzene NO U 0.116 0.500 ugIL 07/27/2012 17:0S 

Chloroethane NO U 0.311 0.500 uglL 07/27/2012 17:0S 

Chloroform NO U 0.139 O.SOO ug/L 07/27/2012 17:0S 

Chloromethane NO U 0.448 0.500 uglL 07/27/2012 17:0S 

Olbromochloromethane NO U 0.134 0.500 ugIL 07/27/2012 17:0S 

Olbromomethane NO U 0.168 O.SOO ug/L 07/27/2012 17:0S 

Oichlorodifluoromethane NO U 0.171 S.OO uglL 07/27/2012 17:0S 

cls-1,3-0ichloropropene NO U 0.0767 0.500 ug/L 07/27/2012 17:0S 

trans-1,3-0ichloropropene NO U 0.0862 0.500 uglL 07/27/2012 17:0S 

Ollsopropyl Ether NO U 0.1SS 0.500 uglL 07/27/2012 17:0S 

Ethyl Benzene NO U 0.0877 0.500 ugIL 0712712012 17:0S 

Hexachlorobutadlene NO U 0.0792 0.500 uglL 07/27/2012 17:05 

Print Date: 08/06/2012 N.C. Certification # 481 

SGS Analytical PerspechvBs S500 BusinllSs Dr. US · 28405 · WHmilgton, NC 1+19103S0 1903 h1 910350 1557 www,sgs.com 
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Results of 1ooDPT04 II 

• 
Client Sample 10: 100DPT04 Collection Date: 07/25/2012 07:30 
Client Project 10: NCDOT Parcel 100 Received Date: 07/2612012 16:42 
Lab Sample 10: 31202358009-A Matrix: Water 
Lab Project 10: 31202358 

H Results by SM 6200-8 II 

• 
Parameter Bw!! gym OL LOQlCL Y!l!lI Qf Ogt!l Angl:a;~ 

Isopropylbenzene (Cumene) NO U 0.0869 0.500 ugIL 1 07/27/2012 17:05 

Methylene chloride NO U 0.152 5.00 ug/L 1 07/27/2012 17:05 

Naphthalene NO U 0.0855 0.500 ug/L 1 07/27/2012 17:05 

Styrene NO U 0.102 0.500 ug/L 1 07/27/2012 17:05 

Tetrachloroethene NO U 0.155 0.500 ug/L 1 07/27/2012 17:05 

Toluene NO U 0.133 0.500 ug/L 1 07/27/2012 17:05 

Trichloroethene NO U 0.125 0.500 ug/L 1 07/27/2012 17:05 

Trichlorofluoromethane NO U 0.137 0.500 ug/L 1 07/27/2012 17:05 

Vinyl chloride NO U 0.124 0.500 ugIL 1 07/27/2012 17:05 

Xylene (total) NO U 0.269 1.50 ugIL 1 07/27/2012 17:05 

cis-1,2-0ichloroethene NO U 0.136 0.500 ugIL 1 07/27/2012 17:05 

m,p-Xylene NO U 0.162 1.00 ug/L 1 07/27/2012 17:05 

n-Propylbenzene NO U 0.113 0.500 ug/L 1 07/27/2012 17:05 

o-Xylene NO U 0.0874 0.500 ug/L 1 07/27/2012 17:05 

sec-Butyl benzene NO U 0.112 0.500 ug/L 1 07/27/2012 17:05 

tert-Butyl methyl ether (MTBE) NO U 0.144 0.500 ug/L 1 07/27/2012 17:05 

tert-Butylbenzene NO U 0.0855 0.500 ug/L 1 07/27/2012 17:05 

trans-1,2-0ichloroethene NO U 0.223 0.500 ug/L 1 07/27/2012 17:05 

Surrogates 

1,2-0ichloroethane-d4 92.9 64.0-140 % 1 07/27/2012 17:05 
4-Bromofluorobenzene 98.5 85.0-115 % 1 07/27/2012 17:05 
Toluene d8 104 82.0-117 % 1 07/27/2012 17:05 

H Batch I"fonnatlon II 

• 
Analytical Batch: VM82417 Prep Batch: VXX3716 
Analytical Method: 8M 6200-8 Prep Method: 8M 6200-8 Prep 
Instrument: M808 Prep OatelTime: 07/27/2012 08:00 
Analyst: OVO Prep Initial WtNol. : 40 mL 
Analytical OatelTime: 07/27/2012 17:05 Prep Extract Vol: 40 mL 

Print Date. 08/06/2012 N.C. Certification # 481 

SGS Allalytical PerspectlVos SSOO Business Dr. US· 28405· Wilmington, NC t +1910350 1903 1+1 910350 1557 www.sgs.c:om 
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t1Results of 100DPT04 
~ 

• 
Client Sample 10: 100DPT04 Collection Date: 07/25/2012 07:30 
Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358009-0 Matrix: Water 

Lab Project 10: 31202358 

>"1Results by EPA 625 
.. 
Ir 

Parameter 8m!!! gym Qb ~ !.lnim QE Dgts! &JDlvzed 
1,2,4-Trtchlorobenzene NO U 1.93 5.57 ug/L 0811/2012 23:13 

2,4-0inltrotoluene NO U 2.05 5.57 ug/L 0811/2012 23:13 

2,6-0inltrotoluene NO U 2.10 5.57 ug/L 0811/2012 23:13 

2-Chloronaphthalene NO U 2.23 5.57 ug/L 0811/2012 23:13 

3,3'-Oichlorobenzidine NO U 1.95 11.1 ug/L 0811/2012 23:13 

4-Chlorophenyl phenyl ether NO U 2.74 5.57 ug/L 08/1/2012 23:13 

Acenaphthene NO U 2.30 5.57 ug/L 08/1/2012 23:13 

Acenaphthylene NO U 2.23 5.57 ug/L 0811/2012 23:13 

Anthracene NO U 2.15 5.57 ug/L 0811/2012 23:13 

Benzo(a )anthracene NO U 2.19 5.57 ug/L 081112012 23:13 

Benzo(a)pyrene NO U 2.07 5.57 ug/L 0811/2012 23:13 

Benzo(b )fIuoranthene NO U 2.19 5.57 ugIL 0811/2012 23:13 

Benzo(g,h,i)perylene NO U 2.40 5.57 ug/L 0811/2012 23:13 

Benzo(k)fluoranthene NO U 2.58 5.57 ugIL 08/1/2012 23:13 

BIs(2-Chloroethoxy)methane NO U 2.36 5.57 ug/L 08/1/2012 23:13 

BIs(2-Chloroethyl)ether NO U 2.46 5.57 uglL 0811/2012 23:13 

BIs(2-Chloroisopropyl)ether NO U 2.27 5.57 ug/L 0811/2012 23:13 

Bis(2-Ethylhexyl)phthalate NO U 2.17 5.57 ug/L 0811/2012 23:13 

4-Bromophenyl phenyl ether NO U 2.27 5.57 ug/L 0811/2012 23:13 

Butyl benzyl phthalate NO U 2.11 5.57 ug/L 081112012 23:13 

Chrysene NO U 2.45 5.57 ugIL 0811/2012 23:13 

Oi-n-butyl phthalate NO U 2.13 5.57 ug/L 0811/2012 23:13 

Oi-n-octyl phthalate NO U 1.63 5.57 uglL 0811/2012 23:13 

Olbenz(a,h)anthracene NO U 2.25 5.57 ug/L 0811/2012 23:13 

Olethyl phthalate NO U 2.34 5.57 uglL 0811/2012 23:1 3 

Dimethyl phthalate NO U 2.39 5.57 uglL 0811/2012 23:13 

Diphenylamine NO U 2.25 5.57 ug/L 0811/2012 23:1 3 

Fluoranthene NO U 2.25 5.57 uglL 0811/2012 23:13 

Fluorane NO U 2.72 5.57 uglL 0811/2012 23:13 

Hexachlorobenzene NO U 2.15 5.57 ug/L 0811/2012 23:13 

Hexachlorobutadiene NO U 1.69 5.57 ug/L 0811/2012 23:13 

Hexachlorocyclopentadiene NO U 0.878 11.1 ug/L 0811/2012 23:13 

Hexachloroethane NO U 1.56 5.57 uglL 0811/2012 23:13 

Indeno(1,2,3-cd)pyrene NO U 2.25 5.57 ug/L 08/1/2012 23:13 

lsophorone NO U 2.33 5.57 ug/L 0811/2012 23:13 

Naphthalene NO U 2.16 5.57 uglL 0811/2012 23:13 

Nitrobenzene NO U 2.44 5.57 ug/L 08/1/2012 23:13 

Phenanthrene NO U 2.22 5.57 uglL 0811/2012 23:13 

Pyrene NO U 2.24 5.57 uglL 08/1/2012 23:13 

n-Nltrosodl-n-propylamine NO U 2.49 5.57 ug/L 08/1/2012 23:13 

Surrogate. 
2-Fluorobiphenyl 87.4 50.0-107 % 0811/2012 23:13 

Nitrobenzene-d5 91.9 46.0-118 % 1 08/1/2012 23:13 

Print Date: 08/06/2012 N.C. Certification # 481 
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Results of 100DPT04 .. 
--Client Sample 10: 100DPT04 Collection Date: 07/25/2012 07:30 

Client Project 10: NCDOT Parcel 100 Received Date: 07/26/2012 16:42 
Lab Sample 10: 31202358009-0 Matrix: Water 
Lab Project 10: 31202358 

>-iResults by EPA 625 II 

• 
Parameter Bm!!! gym DL LOQlCL Units DF Dilte &lillvzed 

Terphenyl-cl14 87.6 22.1-142 % 1 0811/2012 23:13 

r!Batch Information II 

• 
Analytical Batch: XMS1619 Prep Batch: XXX2868 
Analytical Method: EPA 625 Prep Method: EPA 625 
Instrument: MSD10 Prep DatelTime: 07/30/2012 14:41 
Analyst: CMP Prep Initial WtNol.: 897 mL 
Analytical DatelTime: 08/01/2012 23:13 Prep Extract Vol: 5 mL 

Print Date: 08/06/2012 N.C. Certification # 481 

SGS Analytical PerSpeCll\'BS S50IlBusiness Dr. US · 28405· Wilmington. Nt t +1 910350 1903 f+ 1 910350 1557 www.sgs.eom 
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Batch Summary II 

--
Analytical Method: 8M 6200-B Prep Method: 8W-846 5030B 

Prep Batch: VXX3716 
Prep Date: 07/27/2012 10:08 

, , '. 

QIi!il!l! §g!!lE!I!ilIt2 bill;! §ilmglg I t2 Arlalvsis Date &:!ill~~llilglm 1!l§ln!me!ll Arlglyst 

LCS for HBN 26128 [VXXl3716] 82378 07/27/2012 11:12 VMS2417 MS08 OVO 

LCSO for HBN 26128 [VXXl3716] 82379 07/27/2012 11 :37 VMS2417 MS08 OVO 

MB for HBN 26128 [VXXl3716] 82380 07/2712012 12:27 VMS2417 MS08 OVO 

USTHPFF-MW17(81787MS) 82487 07/27/2012 14:59 VMS2417 MS08 OVO 

USTHPFF-MW17(81787MSO) 82488 07/2712012 15:24 VMS2417 MS08 OVO 

1000PT04 31202358009 07/27/2012 17:05 VMS2417 MS08 OVO 

Print Date: 08/06/2012 N.C. Certification # 481 

SGS Aoolytical Perspecli\Jes S500 Business Dr. US • 28405· Wilmington, NC t +1910350 1903 f+ 1 910 350 1557 www.sgs.c:om 
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r1Method Blank 
. ~ 

• 
Blank 10: MB for HBN 26128 (VXXl3716] Matrix: Water 
Blank Lab 10: 82380 
ac for Samples: 

31202358009 

~Results by 8M 6200-8 II 

Parameter Bul.I!1 QJ.m! QL LOQlCL !1!lim OF 

Oichlorodlfluoromethane NO U 0.171 5.00 ug/L 

Chloromethane NO U 0.448 0.500 ug/L 

Vinyl chloride NO U 0.124 0.500 ug/L 

Bromomethane NO U 0.237 0.500 ug/L 

Chloroethane NO U 0.311 0.500 ug/L 

Trichlorofluorornethane NO U 0.137 0.500 ug/L 

1,1-0ichloroethene NO U 0.212 0.500 ug/L 

Methylene chloride NO U 0.152 5.00 ug/L 

trans-1,2-0ichloroethene NO U 0.223 0.500 ug/L 

tert-Butyl methyl ether (MTBE) NO U 0.144 0.500 ug/L 

1,1-0ichloroethane NO U 0.165 0.500 ug/L 

Oiisopropyl Ether NO U 0.155 0.500 ug/L 

2,2-0 ichloropropane NO U 0.393 0.500 ug/L 

cis-1,2-0ichloroethene NO U 0.136 0.500 ug/L 

Bromochloromethane NO U 0.211 0.500 ug/L 

Chloroform NO U 0.139 0.500 ug/L 

1,1,1-Trichloroethane NO U 0.123 0.500 ug/L 

Carbon tetrachloride NO U 0.101 0.500 ug/L 

1,1-0ichloropropene NO U 0.112 0.500 ug/L 1 

Benzene NO U 0.113 0.500 ug/L 1 

1,2-0ichloroethane NO U 0.167 0.500 ug/L 

Trichloroethene NO U 0.125 0.500 ug/L 

1,2-0ichloropropane NO U 0.163 0.500 ug/L 

Oibromomethane NO U 0.168 0.500 ug/L 

Bromodichloromethane NO U 0.110 0.500 ug/L 

cis-1 ,3-0ichloropropene NO U 0.0767 0.500 ug/L 

Toluene NO U 0.133 0.500 ug/L 

trans-1 ,3-0ichloropropene NO U 0.0862 0.500 ug/L 

1,1,2-Trichloroethane NO U 0.126 0.500 ug/L 

Tetrachloroethene NO U 0.155 0.500 ug/L 

1,3-0ichloropropane NO U 0.189 0.500 ug/L 

Oibromochlorornethane NO U 0.134 0.500 ug/L 

1,2-0 ibromoethane NO U 0.120 0.500 ug/L 

Chlorobenzene NO U 0.116 0.500 ug/L 

1,1,1,2-Tetrachloroethane NO U 0.104 0.500 ug/L 

Bromoform NO U 0.0974 0.500 ug/L 

Bromobenzene NO U 0.110 0.500 ug/L 

1,1,2,2-Tetrachloroethane NO U 0.156 0.500 ug/L 

1,2,3-Trichloropropane NO U 0.212 0.500 ug/L 

Ethyl Benzene NO U 0.0877 0.500 ug/L 

m,p-Xylene NO U 0.182 1.00 ug/L 

Styrene NO U 0.102 0.500 ug/L 

Print Date: 08/06/2012 N.C. Certification # 481 
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n Method Blank ilL 

• 
Blank 10: MB for HBN 26128 [VXXl3716] Matrix: Water 
Blank Lab 10: 82380 
QC for Samples: 
31202358009 

>-tResults by SM 6200-8 ~ . 

Parameter ~ gym DL LOQlCL Units OF 

o-Xylene NO U 0.0874 0.500 ug/L 1 
Xylene (total) NO U 0.269 1.50 ug/L 1 

Isopropyl benzene (Cumene) NO U 0.0869 0.500 ug/L 1 
n-Propylbenzene NO U 0.113 0.500 ug/L 1 

2-Chlorotoluene NO U 0.113 0.500 ug/L 1 

4-Chlorotoluene NO U 0.125 0.500 ug/L 1 
1,3,5-Trimethylbenzene NO U 0.113 0.500 ug/L 1 

tert-Butylbenzene NO U 0.0855 0.500 ug/L 1 

1 ,2,4-Trimethylbenzene NO U 0.0961 0.500 ug/L 1 
sec-Butylbenzene NO U 0.112 0.500 ug/L 1 
1 ,3-Dichlorobenzene NO U 0.103 0.500 ug/L 1 
4-lsopropyltoluene NO U 0.0769 0.500 ug/L 1 
1 ,4-Dichlorobenzene NO U 0.130 0.500 ug/L 1 
1 ,2-Dichlorobenzene NO U 0.137 0.500 ug/L 1 

n-Butylbenzene NO U 0.0769 0.500 ug/L 1 
1 ,2-Dibromo-3-chloropropane NO U 0.748 5.00 ug/L 1 

1,2,4-Trichlorobenzene NO U 0.0913 0.500 ug/L 1 

Hexachlorobutadiene NO U 0.0792 0.500 ug/L 1 
Naphthalene NO U 0.0855 0.500 ug/L 1 

1,2,3-Trichlorobenzene NO U 0.110 0.500 ug/L 1 

Surrogates 

1 ,2-Dichloroethane-d4 101 64.0-140 % 1 

Toluened8 100 82.0-117 % 1 

4-Bromofluorobenzene 92.8 85.0-115 % 1 

H Batch Information It 

• 
Analytical 8atch: VMS2417 Prep 8atch: VXX3716 
Analytical Method: SM 6200-8 Prep Method: SW-846 50308 
Instrument: MSD8 Prep DatelTime: 7/27/2012 10:08:03AM 
Analyst: DVO Prep Initial WtNol. : 40 mL 
Analytical DatelTime: 7/27/2012 12:27:00PM Prep Extract Vol: 40 mL 

Print Date. 08/06/2012 N.C. Certification # 481 

SGS Analytical Perspeclfltes S500 BlJSiness Dr. US • 28405· Wilmington. He t +1 910350 1903 1+1 910 350 t557 www.sgu:om 
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n Blank Spike Summary h 
u 

Blank Spike 10: LCS for HBN 26128 [VXX/3716] 
Blank Spike Lab 10: 82378 
Date Analyzed: 07/27/2012 11:12 

ac for Samples: 31202358009 

H Results by SM 6200-B 

Parameter 

Dichlorodifluoromethane 

Chloromethane 

Vinyl chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

1,1-Dichloroethene 

Methylene chloride 

trans-1,2-Dichloroethene 

tert-Butyl methyl ether (MTBE) 

1,1-Dichloroethane 

Diisopropyl Ether 

2,2-Dichloropropane 

cis-1,2-Dichloroethene 

Bromochloromethane 

Chloroform 

1,1,1-Trichloroethane 

Carbon tetrachloride 

1,1-Dichloropropene 

Benzene 

1,2-Dichloroethane 

Trichloroethene 

1,2-Dichloropropane 

Dibromomethane 

Bromodichloromethane 

cis-1,3-Dichloropropene 

Toluene 

trans-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Tetrachloroethene 

1,3-Dichloropropane 

Dibromochloromethane 

1,2-Dibromoethane 

Chlorobenzene 

rill uau:t: VDlUOI ":VI": 

Spike 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

Blank Spike (ug/L) 

Result ~ 

5.54 111 

4.72 94 

5.20 104 

6.28 126 

5.47 109 

5.11 102 

6.78 136* 

5.25 105 

5.66 113 

5.60 112 

5.87 117 

5.29 106 

5.36 107 

5.76 115 

6.08 122 

5.89 118 

5.66 113 

5.48 110 

5.38 108 

5.46 109 

5.93 119 

5.29 106 

5.46 109 

5.73 

5.44 

5.73 

5.59 

5.29 

5.18 

5.06 

5.10 

4.95 

5.68 

5.24 

115 

109 

115 

112 

106 

104 

101 

102 

99 

114 

105 

Spike Duplicate 10: LCSD for HBN 26128 [VXX/3716] 
Spike Duplicate Lab 10: 82379 
Date Analyzed: 07/27/2012 11 :37 
Matrix: Water 

Spike 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

" 

Spike Duplicate (uglL) 

Result ~ 

4.85 97 

4.65 93 

4.65 93 

5.07 101 

4.76 95 

4.57 91 

5.91 118 

5.04 101 

5.60 112 

5.13 103 

5.28 106 

4.84 97 

5.11 102 

5.79 116 

5.83 117 

5.44 109 

5.11 102 

5.26 105 

5.02 100 

5.10 102 

5.06 101 

5,25 105 

4.66 93 

4.98 

4.99 

5.42 

5.25 

4.97 

5.12 

5.24 

4.84 

4.86 

5.08 

5.01 

100 

100 

108 

105 

99 

102 

105 

97 

97 

102 

100 

CL 

33.0-170 

57.0-132 

59.0-138 

51.0-134 

64.0-145 

64.0-133 

71.0-128 

70.0-113 

57.0-138 

47.0-142 

68.0-133 

66.0-132 

74,0-125 

73.0-128 

73.0-128 

74.0-124 

76.0-119 

75.0-120 

76.0-124 

76.0-124 

76.0-119 

74.0-121 

74.0-124 

RPD C%l RPD CL 

13 30.00 

1.5 30.00 

11 30.00 

21 30.00 

14 30.00 

11 30.00 

14 30.00 

4.1 30.00 

1.1 30.00 

8.8 30.00 

11 30.00 

8.9 30.00 

4.8 30.00 

0.52 30.00 

4.2 30.00 

7.9 30.00 

10 30.00 

4.1 30.00 

6.9 30.00 

6.8 30.00 

16 30.00 

0.76 30.00 

16 30.00 

71.0-128 14 30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30,00 

30.00 

72.0-120 8.6 

73.0-122 5.6 

75.0-123 6.3 

70.0-125 6.2 

76.0-121 1.2 

59.0-112 3.5 

74.0-120 5.2 

67.0-122 1.8 

74.0-119 11 

74.0-120 4.5 
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r1Blank Spike Summary 

Blank Spike 10: LCS for HBN 26128 [VXX/3716] 
Blank Spike Lab 10: 82378 
Date Analyzed: 07/27/2012 11:12 

ac for Samples: 31202358009 

>-!Hesults by SM 6200·B 

• 

Blank Spike (uglL) 

Spike Duplicate 10: LCSD for HBN 26128 [VXX/3716] 
Spike Duplicate Lab 10: 82379 
Date Analyzed: 07/27/2012 11:37 

Matrix: Water 

Spike Duplicate (uglL) 

Parameter Spike 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

30.0 

5.00 

5.00 

5.00 

5.00 

Result 

4.76 

4.83 

5.03 

5.24 

5.21 

5.44 

10.9 

5.29 

5.48 

5.51 

5.65 

5.59 

5.94 

5.45 

5.46 

5.38 

5.36 

5.70 

5.34 

5.39 

4.95 

5.17 

33.1 

4.39 

5.19 

4.63 

4.77 

~ Spike Result ~ CL 

73.0-119 

62.0-127 

RPD (%) RPD CL 

1,1,1,2-Tetrachloroethane 

Bromoform 

Bromobenzene 

1,1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 

Ethyl Benzene 

m,p-Xylene 

Styrene 

o-Xylene 

Isopropylbenzene (Cumene) 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

tert-Butylbenzene 

1,2,4-Trimethylbenzene 

sec-Butyl benzene 

1,3-Dichlorobenzene 

4-lsopropyltoluene 

1 ,4-Dichlorobenzene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

Naphthalene 

1,2,3-Trichlorobenzene 

Surrogates 

1,2-Dichloroethane-d4 

Toluened8 

4-Bromofluorobenzene 

... nm v ale: VDIVD/LV IL 

95 5.00 

97 

101 

105 

104 

109 

109 

106 

110 

110 

113 

112 

119 

109 

109 

108 

107 

114 

107 

108 

99 

103 

110 

88 

104 

93 

95 

111 

105 

98.2 

5.00 

5.00 

5.00 

5.00 

5.00 

10.0 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

30.0 

5.00 

5.00 

5.00 

5.00 

4.81 96 

5.16 103 

4.74 

5.22 

5.08 

4.97 

9.60 

4.79 

5.03 

5.02 

5.10 

5.10 

5.14 

4.81 

4.91 

4.82 

4.92 

5.01 

4.80 

5.15 

5.00 

5.01 

28.4 

4.16 

4.07 

4.40 

4.42 

95 

104 

102 

99 

96 

96 

101 

100 

102 

102 

103 

96 

98 

96 

98 

100 

96 

103 

100 

100 

95 

83 

81 

88 

88 

106 

102 

97 

1.0 30.00 

6.6 30.00 

75.0-120 5.9 

68.0-129 0.38 

67.0-126 2.5 

76.0-123 9.0 

76.0-124 13 

76.0-121 9.9 

75.0-124 8.6 

77.0-120 9.3 

77.0-123 10 

74.0-127 9.2 

77.0-123 14 

76.0-122 12 

67.0-122 11 

76.0-124 11 

78.0-121 8.6 

75.0-120 13 

77.0-120 11 

70.0-125 4.6 

76.0-118 1.0 

78.0-118 3.1 

62.0-130 15 

72.0-119 5.4 

69.0-121 24 

67.0-122 5.1 

21.0-193 7.6 

64.0-140 

82.0-117 

85.0-115 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

f\I. ~. ~ell.lllca110n" 401 
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Blank Spike Summary 

Blank Spike 10: LCS for HBN 26128 [VXX/3716) 
Blank Spike Lab 10: 82378 
Date Analyzed: 07/27/2012 11 :12 

QC for Samples: 31202358009 

H Results by SM 8200-8 

• 

Blank Spike (%) 

Parameter 

riBatch Infonnatlon II 

• 
Analytical Batch: VMS2417 
Analytical Method: SM 6200·B 
Instrument: MSD8 
Analyst: DVO 

Spike Duplicate 10: LCSo for HBN 26128 [VXXl3716] 
Spike Duplicate Lab 10: 82379 
Date Analyzed: 07/27/2012 11:37 

Matrix: Water 

Spike Duplicate (%) 

Spike Result ~ RPD (%) RPD CL 

Prep Batch: VXX3716 
Prep Method: SW·846 5030B 
Prep Daternme: 07/27/201 2 10:08 
Spike Init WtNo!. : 40 mL Extract Vol : 40 mL 
Dupe Init Wt.Nol. : 40 mL Extract Vol: 40 mL 

N.v . H " O 

SGS Analytical Perspectives S500 6usinO$s Dr. US· 28405· Wilmington, He 1+19103S0 1903 f+ 1 910 350 1557 www.sguom 
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Batch Summary II 

Analytical Method: SW-846 8015C GRO Prep Method: SW-8465035 
Prep Batch: VXX3729 
Prep Date: 07/30/2012 09:04 

.. 
" 

Client Sample 10 60b Somglg Ie 8D1iI1~I§glilm 8DlIlldI!lIiI1 BliIl!1h lommgol ~ 
LCS for HBN 26265 [VXXI3729) 82580 07/3012012 11 :33 VGC2043 GC7 MOY 

LCSO for HBN 26265 [VXXI3729) 82581 07/30/2012 11 :59 VGC2043 GC7 MOY 

MB for HBN 26265 [VXXl3729) 82582 07/30/2012 12:24 VGC2043 GC7 MOY 

100 OPT-01 (5-5.5ft) 31202358001 07/3012012 12:49 VGC2043 GC7 MOY 

100 OPT -02 (5-5.5ft) 31202358002 07/3012012 13:14 VGC2043 GC7 MOY 

1000PT-03 (4.5-5ft) 31202358003 07/30/2012 13:39 VGC2043 GC7 MOY 

1000PT-04 (4-4.3ft) 31202358004 07/3012012 14:05 VGC2043 GC7 MOY 

1000PT-05 (3.5-4ft) 31202358005 07/3012012 14:30 VGC2043 GC7 MOY 

1000PT-06 (4.5-5ft) 31202358006 07/3012012 14:56 VGC2043 GC7 MOY 

1000PT-07 (4.5-5ft) 31202358007 07/3012012 15:21 VGC2043 GC7 MOY 

1000PT-08 (4.5-5ft) 31202358008 07/30/2012 15:47 VGC2043 GC7 MOY 

1000PT-08 (4.5-5ft)(82317MS) 82783 07/30/2012 16:12 VGC2043 GC7 MOY 

1000PT -08 (4.5-5ft)(82317MSO) 82784 07/30/2012 16:37 VGC2043 GC7 MOY 

Print Date: 08/06/2012 N, C , Certification # 481 
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Method Blank 

Blank 10: MB for HBN 26265 [VXX/3729] 
Blank Lab 10: 82582 
QC for Samples: 

II 

• 
Matrix: Soll-5olid as dry weight 

31202358001, 31202358002, 31202358003, 31202358004, 31202358005, 31202358006, 31202358007, 31202358008 

~Results by SW-848 B015C GRO 

Parameter 

Gasoline Range Organics (GRO) ND 

Surrogates 

4-Bromofluorobenzene 104 

gym 
U 

DL 

4.00 

. " , . 

~ 

4.00 

70.0-130 

YnI!l 
mg/kg 

% 

~BatchlnfonnaHon =I-----------------------------------------------------------------------~ 
Analytical Batch: VGC2043 
Analytical Method: SW-846 8015C GRO 
Instrument: GC7 
Analyst: MDY 
Analytical DatelTime: 7/30/2012 12:24:00PM 

Print Date: 08/06/2012 

Prep Batch: VXX3729 
Prep Method: SW-846 5035 
Prep DatelTime: 7/30/2012 9:04:26AM 
Prep Initial WtNol. : 5 9 
Prep Extract Vol: 5 mL 

N.C. Certification # 481 
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Blank Spike Summary 

Blank Spike 10: LCS for HBN 26265 [VXX/3729] 
Blank Spike Lab 10: 82580 
Date Analyzed: 07/30/2012 11 :33 

.. 
--- Spike Duplicate 10: LCSD for HBN 26265 [VXX/3729] 

Spike Duplicate Lab 10: 82581 
Date Analyzed: 07/30/2012 11 :59 
Matrix: Soil-Solid as dry weight 

ac for Samples: 31202358001, 31202358002, 31202358003, 31202358004, 31202358005, 31202358006, 31202358007, 
31202358008 

H Results by SW-846 BOi5C GRO 

Parameter Spike 

Gasoline Range Organics (GRO) 16.0 

Surrogates 

4-Bromofluorobenzene 

f'"iBatch Information II 

• 
Analytical Batch: VGC2043 
Analytical Method: SW-846 8015C GRO 
Instrument: GC7 
Analyst: MDY 

!"rlm uaIe: VD'UO'"V''' 

k 

Blank Spike (mg/kg) 

Result ~ 
16.3 102 

99.9 

Spike Duplicate (mg/kg) 

Spike Result ~ CL 

16.0 15.6 97 70.0-130 

102 70.0-130 

Prep Batch: VXX3729 
Prep Method: SW-846 5035 
Prep Date/Time: 07/30/2012 09:04 
Spike Init WtNo!. : 5 9 Extract Vol: 5 mL 
Dupe Init WtNo!. : 5 9 Extract Vol: 5 mL 

B~D (0&) RPDCL 

4.4 30.00 

N .... . l"enl lC8uon If 'HI I 
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r1Matrix Spike Summary :1------------------------_ 
Original Sample 10: 31202358008 (100DPT -08 (4.5-5ft)) Analysis Date: 07/30/2012 15:47 

Analysis Date: 07/30/2012 16:12 
Analysis Date: 07/30/2012 16:37 
Matrix: Soli-Solid as dry weight 

MS Sample 10: 82783 
MSD Sample 10: 82784 

ac for Samples: 31202358001, 31202358002, 31202358003, 31202358004, 31202358005, 31202358006, 31202358007, 
31202358006 

>1Results by SW-848 8015C GRO 

Parameter ~ 

Gasoline Range Organics (GRO) NO 

r1 Batch Information • 
Analytical Batch: VGC2043 
Analytical Method: SW-846 8015C GRO 
Instrument: GC7 
Analyst: MDY 

Pnnt Date: 08/06/2012 

i 

Matrix spike (mg/kg) Spike Duplicate (mg/kg) 

Spike Result ~ Spike Result Ree (%) CL RPD (%) RPD CL 

18.9 22.9 121 18.9 17.2 91 70.0-130 26 30.00 

Prep Batch: VXX3729 
Prep Method: SW-8465035 
Prep Date/Time: 07/27/2012 10:15 
MS Init WtNol. : 5.98 9 Extract Vol. : 5 mL 
MSD Init WtNol.: 5.98 9 Extract Vol. : 5 mL 

N.C. Certification # 481 

SGSAnal\'tical Persp~ch"es S500 BlJSiness Dr. US· 28405· Wilmington, NC 1+1910350 1903 hI 9$03501557 www.sgs.c:om 



Batch Summary 

Analytical Method: EPA 625 

Client Sample IP 

MB for HBN 26282 [XXXI2868] 

LCS for HBN 26282 [XXXI2868] 

Effluent(82229MS) 

100PPT04 

1 00PPT04(82341 PUP) 

Print Date: 08/06/2012 

II 

• 

Lib ~lml2l!i! ID 
82693 

82694 

82695 

31202358009 

82696 

Prep Method: EPA 625 
Prep Batch: XXX2868 
Prep Date: 07/30/2012 14:41 

Analysis Pate ADfllldIQilI ~fI!!lh l!lmYment ~ 
08/01/2012 21:41 XMS1619 MSP10 CMP 

08/0112012 22:04 XMS1619 MSP10 CMP 

08/0112012 22:50 XMS1619 MSP10 CMP 

08/01/2012 23:13 XMS1619 MSP10 CMP 

08/01/2012 23:36 XMS1619 MSP10 CMP 

N.C. Certification # 481 
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AJW.I'nI:M.~ .,,..,.. 

r1Method Blank IL 

--Blank 10: MB for HBN 26282 [xxx/2868] Matrix: Water 
Blank Lab 10: 82693 
QC for Samples: 

31202358009 

~Results by EPA 825 II 

Parameter Bm!!1 gym OL LOQJCL !1ni!§ OF 

Bis(2-Chloroethyl)ether NO U 2.21 5.00 ug/L 

Bis(2-Chloroisopropyl)ether NO U 2.04 5.00 ug/L 

n-Nitrosodl-n-propylamlne NO U 2.23 5.00 ug/L 

Hexachloroethane NO U 1.40 5.00 ug/L 

Nitrobenzene NO U 2.19 5.00 ug/L 

lsophorone NO U 2.09 5.00 ug/L 

Bis(2-Chloroethoxy)methane NO U 2.12 5.00 ug/L 

1,2,4-Trichlorobenzene NO U 1.73 5.00 ug/L 

Naphthalene NO U 1.94 5.00 ug/L 

Hexachlorobutadlene NO U 1.52 5.00 ug/L 

Hexachlorocyclopentadiene NO U 0.788 10.0 ug/L 

2-Chloronaphthalene NO U 2.00 5.00 ug/L 

Dimethyl phthalate NO U 2.14 5.00 ug/L 

2,6-Dinitrotoluene NO U 1.88 5.00 ug/L 

Acenaphthene NO U 2.06 5.00 ug/L 

2,4-Dinitrotoluene NO U 1.84 5.00 ug/L 

Fluorene NO U 2.44 5.00 ug/L 

Diethyl phthalate NO U 2.10 5.00 ug/L 

4-Chlorophenyl phenyl ether NO U 2.46 5.00 ug/L 

Diphenylamine NO U 2.02 5.00 ug/L 

4-Bromophenyl phenyl ether NO U 2.04 5.00 ug/L 

Hexachlorobenzene NO U 1.93 5.00 ug/L 

Phenanthrene NO U 1.99 5.00 ug/L 

Anthracene NO U 1.93 5.00 ug/L 

Di-n-butyl phthalate NO U 1.91 5.00 ug/L 

Fluoranthene NO U 2.02 5.00 ug/L 

Pyrene NO U 2.01 5.00 ug/L 

Butyl benzyl phthalate NO U 1.89 5.00 ug/L 

Benzo(a)anthracene NO U 1.96 5.00 ug/L 

3,3'-Dichlorobenzidine NO U 1.75 10.0 ug/L 1 

Chrysene NO U 2.20 5.00 ug/L 

Bis(2-Ethylhexyl)phthalate NO U 1.95 5.00 ug/L 

Benzo(b )fIuoranthene NO U 1.96 5.00 ug/L 

Benzo(k)fluoranthene NO U 2.31 5.00 ug/L 

Benzo(a)pyrene NO U 1.86 5.00 ug/L 

Indeno(1,2,3-cd)pyrene NO U 2.02 5.00 ug/L 

Oibenz(a,h )anthracene NO U 2.02 5.00 ug/L 

Benzo(g,h,i)perylene NO U 2.15 5.00 ug/L 

Acenaphthylene NO U 2.00 5.00 ug/L 1 

Di-n-octyI phthalate NO U 1.46 5.00 ug/L 1 

Surrogate. 
2-Fluorophenol 78.0 33.1-118 % 

Pnnt Date: 08/06/2012 N.C. Certification # 481 
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Method Blank .. 
• 

Blank 10: MB for HBN 26282 [XXXl2868] Matrix: Water 
Blank Lab 10: 82693 
ac for Samples: 
31202358009 

,; 

~Results by EPA 625 II ' " 

Parameter Result gym DL LOQlCL Units DF 

Phenol-d6 94.2 49.0-120 % 1 

Nitrobenzene-d5 92.1 46.0-118 % 1 

2-Fluoroblphenyl 90.7 50.0-107 % 1 

2.4,6-Tribromophenol 96.4 29.3-152 % 1 

Terphenyl-d14 112 22.1-142 % 1 

rlBatch Information .. 
• 

Analytical Batch: XMS1619 Prep Batch: XXX2868 
Analytical Method: EPA 625 Prep Method: EPA 625 
Instrument: MSD10 Prep DatelTime: 7/30/2012 2:41:33PM 
Analyst: CMP Prep Initial WtNol. : 1000 mL 
Analytical DatelTime: 8/1/2012 9:41:00PM Prep Extract Vol: 5 mL 

Print Date: 08/06/2012 N.C. Certification # 481 

SGS Analytical PerspllctivBs 15500 Business Dr. US· 28405· Wilmi1gton, NC 1+1910350 1903 hi 910350 1557 www.sgu:om 
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riBlank Spike Summary II 

Jl 

Blank Spike 10: LeS for HBN 26282 [XXX/2868) 
Blank Spike Lab 10: 82694 
Date Analyzed: 08/01/2012 22:04 

QC for Samples: 31202358009 

H Results by EPA 625 L 

Blank Spike (ug/L) 

Parameter Spike Result ~ 
Bis(2-Chloroethyl)ether 50.0 47.6 95 

Bis(2-Chloroisopropyl)ether 50.0 47.7 95 

n-Nitrosodi-n-propylamine 50.0 45.3 91 

Hexachloroethane 50.0 29.8 60 

Nitrobenzene 50.0 49.4 99 

lsophorone 50.0 53.2 106 

Bis(2-Chloroethoxy)methane 50.0 52.6 105 

1,2,4-Trichlorobenzene 50.0 44.6 89 

Naphthalene 50.0 48.5 97 

Hexachlorobutadiene 50.0 41.2 82 

Hexachlorocyclopentadiene 50.0 56.5 113 

2-Chloronaphthalene 50.0 46.3 93 

Dimethyl phthalate 50.0 53.2 106 

2,6-Dinitrotoluene 50.0 52.8 106 

Acenaphthene 50.0 51 .1 102 

2,4-Dinitrotoluene 50.0 53.0 106 

Fluorene 50.0 54.5 109 

Diethyl phthalate 50.0 53.5 107 

4-Chlorophenyl phenyl ether 50.0 53.6 107 

Diphenylamine 50.0 52.0 104" 

4-Bromophenyl phenyl ether 50.0 53.9 108 

Hexachlorobenzene 50.0 52.4 105 

Phenanthrene 50.0 55.6 111 

Anthracene 50.0 49.8 100 

Di-n-butyl phthalate 50.0 60.7 121" 

Fluoranthene 50.0 57.2 114 

Pyrene 50.0 54.2 108 

Butyl benzyl phthalate 50.0 53.9 108 

Benzo(a)anthracene 50.0 52.1 104 

3,3'-Dichlorobenzidine 50.0 49.9 100 

Chrysene 50.0 53.5 107 

Bis(2-Ethylhexyl)phthalate 50.0 55.5 111 

Benzo(b )fluoranthene 50.0 51.0 102 

Benzo(k)fluoranthene 50.0 56.0 112 

!"fln! uale: VOl V<lI",V I" 

Matrix: Water 

CL 

12.0-158 

36.0-166 

0.0100-230 

40.0-113 

35.0-180 

21.0-196 

33.0-184 

44.0-142 

21.0-133 

24.0-116 

0.0100-417 

60.0-118 

0.0100-112 

50.0-158 

47.0-145 

39.0-139 

59.0-121 

0.0100-114 

25.0-158 

63.8-100 

53.0-127 

0.0100-152 

54.0-120 

27.0-133 

1.00-118 

26.0-137 

52.0-115 

0.0100-152 

33.0-143 

0.0100-262 

17.0-168 

8.00-158 

24.0-159 

11.0-162 

1'1.0..,. vQIl/IIC8110n If 401 
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f'1 Blank Spike Summary h 
II , 

Blank Spike 10: LeS for HBN 26282 [XXXI2868] 
Blank Spike Lab 10: 82694 
Date Analyzed: 08/01/2012 22:04 

Matrix: Water 

QC for Samples: 31202358009 

~Results by EPA 625 II 

Blank Spike (ug/L) 

Parameter Spike Result ~ CL 

Benzo(a )pyrene 50.0 49.4 99 17.0-163 

Indeno(1,2,3-cd)pyrene 50.0 52.2 104 0.0100-171 

Dibenz(a,h )anthracene 50.0 53.3 107 0.0100-227 

Benzo(g,h,i)perylene 50.0 51.3 103 0.0100-219 

Acenaphthylene 50.0 50.6 101 33.0-145 

Di-n-octyl phthalate 50.0 61.8 124 -

Surrogates 

2-Fluorophenol 82.2 33.1-118 

Phenol-d6 103 49.0-120 

Nitrobenzene-d5 99.7 46.0-118 

2-Fluorobiphenyl 99.6 50.0-107 

2,4,6-Tribromophenol 113 29.3-152 

Terphenyl-d 14 104 22.1-142 

H Batch Information II 

• 
Analytical Batch: XMS1619 Prep Batch: XXX2868 
Analytical Method: EPA 625 Prep Method: EPA 625 
Instrument: MSD10 Prep DatefTime: 07/30/2012 14:41 
Analyst: CMP Spike Init WtNol. : 1000 mL Extract Vol: 5 mL 

Dupe Init WtNol. : Extract Vol: 

.... rln! vale. VOIVo/LV'L .~."' . ... arullcanon lJ 4~1 
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Duplicate Sample Summary 

Original Sample 10: 31202358009·0 
Duplicate Sample 10: 82696 

ac for Samples: 31202358009 

Results by EPA 625 

PARAMETER OD9ioai (Y9lL} 

1,2,4-Trichlorobenzene ND 

2,4-Dinitrotoluene ND 

2,6-Dinitrotoluene ND 

2-Chloronaphthalene NO 

3,3'-Dichlorobenzidine ND 

4-Bromophenyl phenyl ether ND 

4-Chlorophenyl phenyl ether ND 

Acenaphthene NO 

Acenaphthylene ND 

Anthracene ND 

Benzo(a)anthracene ND 

Benzo(a)pyrene ND 

Benzo(b )fluoranthene ND 

Benzo(g,h,i)perylene NO 

Benzo(k)fluoranthene NO 

Bis(2-Chloroethoxy)methane NO 

Bis(2-Chloroethyl)ether ND 

Bis(2-Chloroisopropyl)ether ND 

Bis(2-Ethylhexyl)phthalate ND 

Butyl benzyl phthalate ND 

Chrysene ND 

Di-n-butyl phthalate ND 

Di-n-octyl phthalate NO 

Dibenz(a,h )anthracene NO 

Diethyl phthalate NO 

Dimethyl phthalate NO 

Diphenylamine ND 

Fluoranthene ND 

Print Date: 08/0612012 

gym 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Analysis Date: 08/01/2012 23:13 
Analysis Date: 08/01/2012 23:36 
Matrix: Water 

DYl2liQilm (uglL} Qyil RPD(%} 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

ND U 

RPDCL 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 
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Duplicate Sample Summary 

Original Sample 10: 31202358009-0 
Duplicate Sample 10: 82696 

ac for Samples: 31202358009 

>-!Results by EPA 625 

eABaMI;:[t;;R Q[jgllli!l (ygiL} 

Fluorene NO 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlorocyclopentadiene NO 

Hexachloroethane NO 

Indeno(1,2,3-cd)pyrene NO 

Isophorone NO 

n-Nitrosodi-n-propylamine NO 

Naphthalene NO 

Nitrobenzene NO 

Phenanthrene NO 

Pyrene NO 

H aatch Information I 
Analytical Batch: XMS1619 
Analytical Method: EPA 625 
Instrument: MS010 
Analyst: CMP 

• 

t 

gym 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Analysis Date: 08/01/2012 23:13 
Analysis Date: 08/01/2012 23:36 
Matrix: Water 

OYJ:lli!d!ig (yg£!.) QyIl B~O (~q) 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

NO U 

RPOCL 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

Print Date: 08/06/2012 N.C. Certification # 481 
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r1Batch Summary II 

• 
Analytical Method: SW-846 8015C ORO Prep Method: SW-8463541 

Prep Batch: XXX2862 
Prep Date: 07/27/2012 09:49 

Client SamPle 10 !.ib Simglg ID ~I!l!ill!gmg ~I!l1I!il1 latm In!!!:Ymgnt &mI.YJ.t 
MB for HBN 26124 [XXX/2862] 82367 07/2712012 17:39 XGC2405 GCS OTF 

LCS for HBN 26124 [XXX/2862] 82368 07/2712012 18:07 XGC2405 GC6 OTF 

100 OPT -01 (5-5.5ft) 31202358001 0712712012 18:35 XGC2405 GC6 OTF 

100 OPT-01 (5-5.5ft)(82310MS) 82369 07/27/2012 19:03 XGC2405 GC6 OTF 

100 OPT -01 (5-5.5ft)(82310MSO) 82370 07/27/2012 19:31 XGC2405 GC6 OTF 

100 OPT -02 (5-5.5ft) 31202358002 07/27/2012 19:59 XGC2405 GC6 OTF 

1000PT-03 (4.5-5ft) 31202358003 07/2712012 20:27 XGC2405 GC6 OTF 

1000PT -04 (4-4.3ft) 31202358004 07/2712012 20:55 XGC2405 GC6 OTF 

1000PT-05 (3.5-4ft) 31202358005 07/27/2012 21:23 XGC2405 GC6 OTF 

1000PT-06 (4.5-5ft) 31202358006 07/27/2012 21 :51 XGC2405 GCS OTF 

1000PT -07 (4.5-5ft) 31202358007 07/27/2012 22:18 XGC2405 GC6 OTF 

1000PT-08 (4.5-5ft) 31202358008 07/2712012 22:46 XGC2405 GC6 OTF 

Print Date: 08/06/2012 N.C. Certification # 481 
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f"'iMethod Blank 
.. 
• 

Blank 10: MB for HBN 26124 [XXXl2862] Matrix: Soll-Solld as dry weight 
Blank Lab 10: 82367 
ac for Samples: 
31202358001, 31202358002, 31202358003, 31202358004, 31202358005, 31202358006, 31202358007, 31202358008 

>tResults by SW-846 B015C ORO II 

Parameter BmIll gym Qb !:QQLg. !hlIm OF 

Oiesel Range Organics (ORO) NO U 6.25 6.25 mglkg 1 

Surrogate. 

0-Terphenyl 98.6 40.0-140 % 1 

H Batch Information II 

• 
Analytical Batch: XGC2405 Prep Batch: XXX2862 
Analytical Method: SW-846 8015C ORO Prep Method: SW-8463541 
Instrument: GC6 Prep OatefTime: 7/27/2012 9:49:19AM 
Analyst: DTF Prep Initial WtNol. : 32 9 
AnalyticalOatefTime: 7/27/2012 5:39:00PM Prep Extract Vol: 10 mL 

Print Date. 08/06/2012 N.C. Certification # 481 
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AN.Mft'ICAL .... "".,.. 

n Blank Spike Summary 

Blank Spike 10: LCS for HBN 26124 [XXX/2862] 
Blank Spike Lab 10: 82368 
Date Analyzed: 07/27/2012 18:07 

• ; 

Matrix: Soil-Solid as dry weight 

QC for Samples: 31202358001, 31202358002, 31202358003, 31202358004, 31202358005, 31202358006, 31202358007, 
31202358008 

H Results by SW-846 B015C DRO 

Parameter 

Diesel Range Organics (ORO) 

Surrogates 

0-Terphenyl 

riBatch Information II 

• 
Analytical Batch: XGC2405 

Spike 

62.5 

Analytical Method: SW-846 8015C ORO 
Instrument: GC6 
Analyst: OTF 

rrm U~lIe: UOJUOI"U'" 

Blank Spike (mglkg) 

Result 

62.4 
~ 
100 

106 

Prep Batch: XXX2862 

Prep Method: SW·846 3541 

CL 

55.0-137 

40.0-140 

Prep DatefTime: 07/27/2012 09:49 
Spike Init WtNol.: 32 9 Extract Vol: 10 mL 
Dupe Init Wt.Nol.: Extract Vol : 

N ...... "en, ;,<;allO , .. "0 
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AMM.WnCAL ......... II .... 

Matrix Spike Summary • 
Original Sample ID: 31202358001 (100 DPT -01 (5-5.5ft» 
MS Sample ID: 82369 
MSD Sample ID: 82370 

Analysis Date: 07/27/2012 18:35 
Analysis Date: 0712712012 19:03 
Analysis Date: 07/27/2012 19:31 
Matrix: Soli-Solid as dry weight 

ac for Samples: 31202358001, 31202358002, 31202358003, 31202358004, 31202358005, 31202358006, 31202358007, 
31202358008 

>1Results by SW-846 B015C ORO 

Parameter ~ Spike 

Diesel Range Organics (ORO) NO 92.8 

Surrogate. 
0-Terphenyl 

H Batch Information • 
Analytical Batch: XGC2405 
Analytical Method: SW-846 8015C ORO 
Instrument: GC6 
Analyst: OTF 

Pnnt Date: 08/06/2012 

II 
MalnX ~pike (mg/kg) Spike Duplicate (mg/kg) 

Result 

82.6 

~ Spike Result 

84.6 

~ CL RPD (%) RPD CL 

89 91.1 93 40.0-140 2.5 30.00 

94.7 56.7 40.0-140 

Prep Batch: XXX2862 
Prep Method: SW-846 3541 
Prep Date/Time: 07/27/2012 09:49 
MS Init Wt.Nol. : 30.61 9 Extract Vol.: 10 mL 
MSD Init WtNol. : 31.19 9 Extract Vol. : 10 mL 

N.C. Certification # 481 
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SGS North America Inc. 

Sample Receipt Checklist (SRC) 

Client: NCDOT -Catlin Work Order No.: 31202358 
----~~~------

1. Shipped Notes: 
X Hand Delivered 

2. X COC Present on Receipt 
-NoCOC 

Additional Transmittal Forms 

3. Custody Tape on Container 
X No Custody Tape 

4. X Samples Intact = Samples Broken I Leaking 

5. X Chilled on Receipt Actual Temp.(s) in °C: ,.;;0";";.8;",,..,,,. ____________ _ 
-Ambient on Receipt 
-Walk-in on Ice; Coming down to temp. = Received Outside of Temperature Specifications 

6. X Sufficient Sample Submitted = Insufficient Sample Submitted 

7. Chlorine absent 
HN03 <2 
HCL<2 

_Additional Preservatives verified (see notes) 

8. X Received Within Holding Time 
- Not Received Within Holding Time 

9. .1S.... No Discrepancies Noted 
Discrepancies Noted = NCDENR notified of Discrepancies* 

10. X No Headspace present in VOC vials 
- Headspace present in VOC vials >6mm 

Comments: ____________________________________ _ 

Inspected and Logged in by: ..:;,J.=.,J -=-=-=:::~:-=-:::-=-:::-=-_ 
Date: Fri-7/27/12 00:00 

Page 47 of 47 
*NCDENR must be notified when collection, holding time or preservation requirements are not met. ML11.6 
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NCDOT; Parcel100PSA_Rpt  CATLIN Engineers and Scientists 

CATLIN Project No. 212077  September 2012 

 

 

 

 

 

 

APPENDIX E 

PHOTOGRAPHS 

  



U-3315 
WBS Element:  35781.1.2 

 
NCDOT; Parcel100PSA_Rpt  CATLIN Engineers and Scientists 

CATLIN Project No. 212077  September 2012 

 
PARCEL 100, STATE OF NORTH CAROLINA – WILCAR EXECUTIVE CENTER 

223 W. 10TH STREET 

From near corner of W. 10th St. and S. Washington St.  
looking South down S. Washington St, probing at proposed  

catch basin number 1021 (DPT-01) location. 

 
From near corner of W. 10th St. and S. Washington St.  
looking Southwest across site, proposed catch basin 

number 1016 (DPT-02) location in left foreground. 



U-3315 
WBS Element:  35781.1.2 

 
NCDOT; Parcel100PSA_Rpt  CATLIN Engineers and Scientists 

CATLIN Project No. 212077  September 2012 

 
 

PARCEL 100, STATE OF NORTH CAROLINA – WILCAR EXECUTIVE CENTER 
223 W. 10TH STREET 

From central portion of parking lot near proposed ROW/easement, looking West 
across site and monitoring well MW-1, -2, -3, -4, -5, -6, and DW-1 locations. 

From central portion of parking lot near proposed ROW/easement, looking 
North-northwest across site and monitoring well MW-7 and -9 locations. 
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