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Presentation Topics

e Site History
e Site Status

e Remediation
e Path Forward




Site History

1968 — present

1968 — 1995

1989 — present

*Chronology
*Work to Date
eTarget Compounds

Site operation for asphalt production
1968 — 2000 Lee Paving — site owner and operator
2000 — present ST Wooten — site owner and operator

Solvents used in asphalt testing by NCDOT

» Solvent usage may have continued by other third parties

Environmental assessment and remediation by NCDOT

Well
Survey

CSA

Installation of 25 wells; 29 sampling events for surface water and groundwater

Fracture
Trace

Analysis
Receptor
I I
AP soil mestigation | | SurveY
Approved g Update

1999

CAP

Revised
CAP

2013

2011

2001

2003

2005

2007

2009

Operation of pump and treat system

Operate SVE and AS
SVE

Pilot
Test

ERH
Bench
Test




Priority Asphalt Sites

Site No. 8 Vulcan Materials Co.
fSite No. 10 APAC — Thompson Arthur Paving Division
'Site No. 25 Martin Marietta Aggregates
;Site No. 61 Norfolk Southern Corp.
Site No. 72 Ivey/Joyce Riggs&LARCO Contruction
Site No. 9 The PAPCO Group, Inc.
Site No. 24 Ramey, Inc.
Site No. 54 APAC — Thomas Arthur Paving Division
Site No. 55 The PAPCO Group, Inc.
Site No. 46 Vulcan Materials Co.
Site No. 73 BME Asphalt
SENGEEERmERterCanmicdoncol

Site No. 59 Martin Marietta Aggregates

Site No.

Site No. 19 Barnhill Construction Co.
Site No. 60, Barnhill Construction Co. _

Site No. 29 REA Construction Corp.
Site No. 58 Carolina Sunrock Corp.
Site No. 23 Triangle Paving
Site No. 26 Martin Marietta Ag_g.l:eggtes

65 Rose Brothers Paving Co., Inc.
Site No. 50 Rose Brothers Paving Co., Inc

Site No. 1 Barnhill Construction Co.

Site No. 6 W.W. Owens & Sons — Moving
and Storage, Inc.

Site No. 71 William F. & Sophia Ashburn

Site No. 37 R.D. Randolph
Site No. 62 Dare Regional Authority :

¢Site No. 66 APAC - Central Carolina Division nene \\ Alleghany
. - Si
Site No: 20 APAC Cental Gl o oo | | o | e [ 4[] oo
Granville | Vance
Site No. 28 Patrick B. Stevens ,QG Watauga ]- ]- Wilkes X 'Z
iSite No. 39 APAC — Carolina, Inc. vadin § poreyn \ 5
Mitchell§  Avery
R . Guilford Orange Frankin
Site No. 36 Vulcan Materials Co. Yance Caldwell fg\ R Dt " Nesh
Madison |Alexander] Iredell Davie
(Site No. 49 Nantahala Talc & Limestone ]_ 3 Burke Davidson Wake 4
Haywoor Buncombe MdDowell Catawba 1 2 ) Rowan Randolph Chatham Wilson
Swain 1 4
Site No. 15 APAC — Tennessee, Inc. lincoln 8 Johnston
) Henderson Rutherford Cabarrus Lee
Jackson Harnett
Polk Cleveland | Gaston Stanly Moore Wayne
Cherokee con T i * /‘ ontgomery'
MeckKle:
Clay J 1 O
Cumberland
Site No. 22 Asphalt Paving of Shelby Richmor oke o Neampson
- _ T 5 g i hadon
Site No. 18 APAC —Tennessee, Inc. Site No. 34 J.E.J. Ltd. Partnership . Dupa
Geor la. Site No. 35 Jim L. Bost Construction; r Scotlgnd
g Site No. 41 Jim Young 6 3
Site No. 45 The PAPCO Group, Inc.
Site No. 2 Crowder Construction Co. Robesan Bladen
Site No. 5 REA Construction Co. ar 1 Pnder
Site No. 13 REA Construction Co.
Site No. 14 Vulcan Materials Co.
Site No. 17 Blythe Construction Co., Inc. PR
Site No. 56 Blythe Construction Co., Inc. Columbus
Site No. 57 REA Construction Co. Brunswick

Site No. 67 Crowder Construction Co.

Site No. 4 Blythe Construction Co., Inc.
Site No. 33 Medussa Aggregates, Inc.
Site No. 40 Lula C. & Eleanor Harris
Site No. 16 REA Construction Co.
0 50 Site No. 12 Boggs-Vaughn Construction Co.

L 1 1 1 Site No.“ZZ Stanﬂay C./Doris Smith &
: Donald/Rebecca Hamlet
Miles

Site No. 43 Donald Westmoreland

Site No. 68 David & Elsie P. Monroe,

/

Site No. 31 Lee Paving Co.

Site No. 44 Quail Ridge Golf Course 2
Site No. 30 Lousiana Pacific,
Site No. 48 Lee Paving Co.

Site No. 21 Lee VP?‘_’i.']QyC& .
Site No. 3 Dr. John Garrett

Site No. 70 Crowell Construction Co.

Northampton Gates \{ ) D\,
s@% A ’b%
Hertford 4, 0’%
Halifax a %
3 %
Bertie 1
Edgecombe
Washi
Martin e Sy | ¥
Pitt Beaufort Hyde
reene
OO
Pamlico
Jones x
Onslow
Cartoget Q
Site No. 27 S.T Wooten Construction Co.
Site No. 63 Ronnie Glenn and Grace D. Bailey

Site No. 52 Barrus Construction Co. g,

Site No. 11 S.T. Wooten Construction Co.
Site No. 51 David & Melvin Woodar
Site No. 69 Small’s Chapel Bible Church of
G_d&Pasual, Amanda
Site No. 32 Johnson Brothers Asphalt t
Site No. 64 New Hanover County

Site No. 7 Barnhill Contracting Co.
Site No. 47 Barnhill Contracting Co.
Site No. 53 Crowell Construction Co.

Original 73 ATL Sites
Red Represents 18 NSF Sites




Site History

Memorandum of Agreement Summary — NCDOT and NCDENR

e 1989: primary MOA to address sites
e Sites not owned or controlled by NCDOT
e 1995: Legislative Mandate to NCDENR and NCDOT

e 1996: additional MOA
* Testing methods, scope, and target list
e (CSA process
e target compound list established

e 1999: CAP process

Investigation (1997-present) Remediation (2002-present)

*Chronology
*Work to Date
eTarget Compounds

- ."d“'j & '.P__."'—‘K?""'t"

100+ soil samples analyzed P&T started in 2002 and provide hydraulic control
25 groundwater monitoring wells installed AS/VE System installed in 2003

29 groundwater monitoring events conducted Treated six million+ gallons of groundwater

450 + groundwater samples analyzed Removed ~13 Ibs of TCE from groundwater
Thermal imaging to assess surface water SVE pilot test conducted in April 2012

Fracture trace analysis and borehole geophysics Electrical Resistance Heating (ERH) Bench test

completed February 2013



*Chronology

Site History *Work to Date

eTarget Compounds

NCDOT Target Compounds | solventUsers

carbon chloroform methylene chloride = Lee Paving
tetrachloride methyl chloride

Private Testing Firms in Lab
cis, trans, 1,1-
dichloroethene

1,1,1- 1.1- NCDOT Inspectors
" ’ chloroethane

trichloroethane dichloroethane
Non-Target Compounds

trichloroethene vinyl chloride

Air Stack Testing

1,1,2-Trichloroethane Chlorobenzene

1,1-DCE 1,2,3-Trichloropropane Chloroethane
E— 1,2,4-Trimethylbenzene Isopropylbenzene
1,3,5-Trimethylbenzene m,p-Xylene
cis 1,2-DCE Ethene Ethane Acetone Methyl ether ketone

Benzene Naphthalene
> q Bromobenzene n-Butylbenzene
Bromochloromethane 0-Xylene

Bromodichloromethane sec-Butylbenzene

PCE
Bromoform tert-Butylbenzene
Bromomethane Tetrachloroethene
trans 1,2-DCE Carbon disulfide Toluene

1, 4-Dioxane Trichlorofluoromethane



Site Status

*Receptors
*Soil
Groundwater
eSurface Water

1996 — first well survey
completed

2012 — most recent update
of well survey

52 wells w/in 1500 feet

97 wells w/in % mile

2 wells closest to site are
sampled regularly

No compounds detected
(Installing 2 POE Carbon
Systems)

No structures above

impacted soil

Nearest structure 100 feet

from impacts

No vapor intrusion pathways

30 surface water samples
collected for analysis

2003-2011: no 2B
exceedances during
continuous system operation

10 detects of target
compounds in surface water
(Historically when
groundwater system not
operating)

Dry in Summer
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*Receptors
*Soil
Groundwater
eSurface Water

Ta rget 1,1,1-trichloroethane carbon tetrachloride | trichloroethene vinyl chloride

Site Status

it
e
e

it

e LA R

1,1,2-Trichloroethane Bromobenzene Chlorobenzene n-Butylbenzene *ﬁ‘lﬁéﬁr
oo, 2
1,2,3-Trichloropropane Bromochloromethane Chloroethane o-Xylene .-:’-Qru"%
Non-DOT . . e
1,2,4-Trimethylbenzene Bromodichloromethane Isopropylbenzene sec-Butylbenzene : ;ﬁﬁq&;
Compounds N
1,3,5-Trimethylbenzene Bromoform m,p-Xylene tert-Butylbenzene 30 ft bls ¥ ,‘:.E:,‘,;;,_
et

Acetone, Benzene Bromomethane Methyl ether ketone Tetrachloroethene gﬁﬁﬁ

Pl e

1,4-Dioxane Carbon disulfide Naphthalene Toluene 33 ft bls

. N | il

Legend

|:] Parcels

Former Lab

Soil TCE Isoconcentration

Unnamed Tributary to Haw River

40 ft bls f=

Saprolite

Weathered Rock

Bedrock



Site Status

Saprohte Groundwater Results - October 2012

TCE Concentrations
[]0-100 pg/L
[] 100 - 1,000 pg/L
[7] 1,000 — 10,000 pg/L
B >10,000 pg/L

*Receptors
*Soil
eGroundwater
eSurface Water

Target Compounds
*TCE

*1,1-DCE
*Cis-1,2-DCE
*1,1,1-TCA

*1,1-DCA

Non Target
*PCE
°1,1,2-TCA
*1,2-DCA
eToluene




Site Status

Bedrock Groundwater Results — October 2012

;'. -|

TCE Concentrations

[]0- 100 pg/L
[] 100 - 1,000 pg/L

*Receptors
*Soil
eGroundwater
eSurface Water

Target Compounds
*TCE

*1,1-DCE
*Cis-1,2-DCE
*1,1,1-TCA

*1,1-DCA

Non Target
*PCE
°1,1,2-TCA
*1,2-DCA
eToluene
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*Receptors

Site Status Soil

eGroundwater
eSurface Water

TCE Surface Water Results — November 2012 Thermal Imaging
Camera

38.8 °F $FLIR
£=0.96

Former Lab
Deep TCE Isoconcentration

Surficial TCE |soconcentration

Unnamed Tributary to Haw River

Surface and Pore Water Sample Location

@ Surface and Pore VWater Locations
above 2L and/or 2B Standards




Remediation

eContinue operation of pump and treat system

*Remediate source area soils
* Electrical Resistance Heating (ERH)

eEvaluate groundwater and surface water trends
emonitor sentinel wells
emonitor potable wells

*Groundwater Feasibility Study
eoptimize pump and treat
esupplemental in-situ (bioremediation)
emonitored natural attenuation

eGroundwater
*Soil
eSurface Water




eGroundwater

Remediation +Soi

eSurface Water

7,000 CY requires treatment

*1,000 CY Hazardous
~ 2
* ~600 ft* area Overall Protection
e near former lab Human/Environment

*6,000 CY Non-hazardous |10/
*~4 800 ft2 area Effectiveness
» extends to water table

Mass Reduction

Implementability

Community
Acceptance



eGroundwater

Remediation «Soi

eSurface Water

INTERIM MEASURE LONG TERM

eevaluate remedies eSource area soil treatment
edesign remedy — phytoremediation ¢ evaluate need for source area
eintercept groundwater in riparian groundwater treatment

areas

Legend

Clrwen "

Former Lab

Surficial TCE Isoconcentration

Unnamed Tributary to Haw River
% Surface and Pore \Water Sample Location

@ Surface and Pore Water Locations above
2L and/or 2B Standards

.l 12 s A w 5zm @ W W
\I k._“/.ﬂ}'......................
< y —>

Down gradient—>




eGroundwater

Remediation +Soi

eSurface Water




Path Forward

e lhawy  [shewe

Potable Wells

Soil

Groundwater

Surface Water

Update Survey

Sample Select Wells
County coordination
Bench Test ERH

Complete CAP

Implement ERH

~3 Proposed Shallow Wells
~7 Proposed Deep Wells

Monitoring Frequency
Continue P&T System

Remedy Evaluation
Remedy Design

Remedy Implementation -
Phytoremediation

Annually
Quarterly

Semi-annual report submittal

Completed
03/13 -05/13
07/13-07/14
Spring 2013
Spring 2013
Semi-annual

Weekly system checks
Monthly effluent sampling

On-going
12/12 - 02/13

03/13 -05/13
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Contacts

Chris Niver
919-707-2972
thiver@ncdot.gov

Ethan Caldwell
919-835-8481
ejcaldwell@ncdot.gov
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