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November 30, 2011

Mr. William P. Meyer

State of North Carolina

Department of Environment and Natural Resources
Division of Waste Management, Superfund Section
401 Oberlin Road, Suite 150

Raleigh, North Carolina 27605

RE: Risk Management Plan
Campbell’s Cleaners
171 Wagner Street
Troutman, Iredell County, NC 28166-9627
W&R Project No. 02060496.40
DSCA Site Identification No. 49-0004

Dear Mr. Meyer:

Withers & Ravenel is pleased to submit the enclosed Risk Management Plan (RMP) for the
above referenced site. The results of a previous Tier 1 Risk Assessment indicated that
contaminant concentrations at the site do not pose an unacceptable risk. The primary purpose of
this RMP is to ensure that the assumptions made during the risk assessment remain valid in the
future. Based on the documentation contained and referenced in this plan, Withers & Ravenel
recommends issuance of a No Further Action letter for the site.

If you have questions or require additional information, please do not hesitate to contact me at
(910) 256-9277.

Sincerely,
Withers & Ravenel, Inc.
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1.0 INTRODUCTION

Withers & Ravenel, Inc. (W&R) has prepared this Risk Management Plan (RMP) for the
Campbell’s Cleaners site on behalf of the North Carolina Department of Environment and
Natural Resources (NCDENR) Dry-cleaning Solvent Cleanup Act (DSCA) Program. The site is
located at 171 Wagner Street in Troutman, Iredell County, North Carolina. Site assessment
activities have confirmed that soil contamination associated with the former dry cleaning
operation is confined to the site property and that associated groundwater contamination is
confined to the site property and to the adjacent properties north and south of the site. This RMP
is intended to comply with the requirements of the DSCA (N.C.G.S. 143-215.104A et segs) and
promulgated rules, and follows the outline provided in the DSCA Program’s risk-based

corrective action (RBCA) guidance.

2.0 OBJECTIVES OF RMP

Withers & Ravenel reviewed the results of previous investigations and conducted assessment
activities which indicated that tetrachloroethene (PCE) is present in site soil but at concentrations
below Risk Based Screening Levels, and that PCE is present in groundwater at concentrations
above its Title 15A NCAC 2L .0202 Groundwater Standard (2L Standard) beneath the site
property and the adjacent properties north and south of the site. The site and adjacent parcels
north and south of the site are commercially zoned properties. The property to the north located
at 144 S Main Street is owned by Southeastern Consortium Properties Troutman, LLC, and the
property to the south located at 183 Wagner Street is owned by United Carolina Bank. W&R
completed a Tier I Risk Assessment for the former Campbell’s Cleaners site in June 2011. The
results of the Tier I Risk Assessment indicated that there are on and off-site risks that exceed
target risk levels. However, the risks will be managed through implementation of Land Use
Restrictions (LURs) that have been selected as part of the Risk Assessment as detailed in this
RMP. Thus, the objective of the RMP is to ensure that those site-specific LURs remain valid in
the future.
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3.0 SUMMARY OF APPROVED RISK ASSESSMENT REPORT

Due to the presence of PCE in groundwater at concentrations above unrestricted use standards,
W&R completed a Tier 1 Risk Assessment report for the site and adjacent commercial properties
on June 16, 2011. This section describes the main components of the risk assessment, and

summarizes the Tier I Risk Assessment results.

The Tier I Risk Assessment included development of an exposure model, calculation of site-
specific representative concentrations (RCs) for each exposure domain, and comparison of Risk-
Based Screening Levels (RBSLs) with the RCs. The exposure model evaluation indicated the

following complete exposure pathways for the site:

On-Site Exposure Unit

e On-Site Current and Future Non-Residential Worker — combined pathway of outdoor
inhalation of vapor emissions and particulates, accidental ingestion, and dermal contact
from surficial soil, indoor and outdoor inhalation of vapor emissions from subsurface
soil, indoor inhalation of vapor emissions from groundwater, and outdoor inhalation of
vapors from groundwater.

e On-Site Construction Worker - combined pathways for soil up to depth of construction

and outdoor inhalation of vapor emissions from groundwater

Off-Site Exposure Unit A

e Off-Site Unit A Current and Future Non-Residential Worker — indoor inhalation of vapor
emissions from groundwater and outdoor inhalation of vapor emissions from
groundwater.

e Off-Site Unit A Construction Worker — outdoor inhalation of vapor emissions from

groundwater
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Off-Site Exposure Unit B

e Off-Site Unit B Current and Future Non-Residential Worker — indoor inhalation of vapor
emissions from groundwater and outdoor inhalation of vapor emissions from
groundwater.

e Off-Site Unit B Construction Worker — outdoor inhalation of vapor emissions from

groundwater

In addition to the above referenced pathways, W&R also evaluated the Protection of
Groundwater Use pathway. The Protection of Surface Water pathway was not evaluated because

there are no surface waters within 500 feet of the site.

Representative concentrations calculated for detected dry cleaning solvent compounds in soil
and groundwater were compared to Tier I RBSLs for those compounds. None of the RCs
calculated for on-site soils exceeded Tier | RBSLs. Comparison of RCs to Tier I RBSLs for the
Protection of Groundwater Use pathway identified two instances in which an RC exceeded Tier I
RBSLs. The PCE RC for source groundwater of 0.0164 mg/L exceeded the Tier I RBSL of
0.0058 mg/L, and the PCE RC for demonstration well MW-8 of 0.0029 mg/L exceeded the
RBSL of 0.0018 mg/L. Comparison of RCs calculated for a hypothetical point of exposure
located 170 feet from the source area to Tier I RBSLs did not identify RCs that exceeded
RBSLs. Because PCE concentrations within groundwater were found to be stable over time, the
aforementioned exceedances will be managed through implementation of LURs and/or

equivalent land use controls for all impacted properties documented in the RMP.

Based upon the results of the Tier I evaluation and the risk evaluation of air sampling results,
W&R has concluded that the release at the site does not pose an unacceptable risk and has

recommended site closure in accordance with the DSCA program’s risk based rules.
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4.0 RAP COMPONENTS

4.1 Summary of Prior Assessment and Interim Actions

The building which was used by Campbell’s Cleaners at 171 Wagner Street, Troutman, NC
currently serves as an office for an insurance business and dry cleaning operations involving the
use of PCE are no longer performed within the building. Active dry cleaning operations took
place from 1948 to 2004 under a different business name, and Campbell's Cleaners operated as a
drop off and pick up station for dry cleaning services between 2004 and 2009. Campbell’s
Cleaners was accepted into the DSCA Program in April 2005.

A Phase I Environmental Site Assessment (ESA) was conducted by Engineering Consulting
Services, Ltd. (ECS) for the site owner in April 2004. The Phase I ESA reported the existence of
two aboveground storage tanks (AST) that were located adjacent to eastern and northern sides of
the building. An underground storage tank (UST) was also reported to be present in the grassed
area to the southeast of the building. One of the ASTs reportedly contained virgin varsol and the
other reportedly contained heating oil. The UST was formerly used to store heating oil and had
been abandoned in place. Due to the handling of dry cleaning solvents and the storage of fuel at
the site, ECS recommended conducting a Phase II ESA which would involve collection of soil

and groundwater samples for laboratory analysis.

The Phase II ESA was conducted by ECS in May 2004 and included collection of three soil
samples (HAB-6, B-2, B-3) and one groundwater sample (TW-1). Soil samples HAB-6 and B-2
were analyzed for diesel range organics (DRO) and gasoline range organics (GRO) by EPA
Method 8015B. Detectable concentrations of both DRO and GRO were identified in both
samples. Soil sample B-3 was collected from a depth of zero to four feet and was analyzed for
volatile organic compounds (VOCs) by EPA Method 8260B, semi-VOCs by EPA Method
8270C, and glycols by EPA Method 8015B. PCE was the only compound identified in soil
sample B-3 and the reported concentration of 0.0095 mg/kg does not exceed the surficial soil

RBSL of 3.19 mg/kg for on-site non-residential workers or the surficial soil RBSL of 30.3 mg/kg
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for on-site construction workers. The groundwater sample was obtained from a temporary well
and was analyzed for VOCs by EPA Method 8260B, semi-VOCs by EPA Method 8270C, and
glycols by EPA Method 8015B. PCE was the only compound detected in groundwater sample
TW-1 and the reported concentration of 0.017 mg/L exceeds the 2L Standard of 0.0007 mg/L for
PCE.

ENSR Consulting and Engineering, Inc. (ENSR) prepared a Prioritization Assessment Report for
the DSCA Program in October 2006. To further evaluate the extent of soil and groundwater
contamination, ENSR collected soil samples from two borings drilled inside the building (B-5
and B-6), and from a boring drilled outside the building (B-7). ENSR also collected soil samples
from the borings used to install monitoring wells MW-1, MW-2 and MW-3, and collected
groundwater samples from those wells. The soil and groundwater samples were analyzed for
VOCs by EPA Method 8260B and semi-VOCs by EPA Method 8270C. Ethylbenzene, and
xylenes were detected in the 8-10 foot depth soil sample from the boring for monitoring well
MW-1 at concentrations of 0.019 mg/kg and 0.103 mg/kg respectively. However these
concentrations do not exceed the respective subsurface soil RBSLs of 345 mg/kg and 44.5 mg/kg
for on-site residential workers, or the respective subsurface soil RBSLs of 3,540 mg/kg and

1,210 mg/kg for on-site construction workers.

PCE was the only compound detected in the three groundwater samples and the reported
concentrations were as follows: MW-1 (0.019 mg/L), MW-2 (0.0043 mg/L), and MW-3 (0.019
mg/L). Each of these concentrations exceed the 2L Standard of 0.0007 mg/L for PCE.

ENSR installed and sampled seven additional monitoring wells (MW-4, MW-5, MW-6, MW-7,
MW-8, MW-9, and MW-10) in October 2007 in an attempt to determine the horizontal and
vertical extent of groundwater contamination. The groundwater samples were analyzed for
VOCs by EPA Method 8260B. PCE was the only VOC detected in five of the groundwater
samples and the reported concentrations were as follows: MW-4 (0.016 mg/L), MW-7 (0.0033
mg/L), MW-8 (0.0027 mg/L), MW-9 (0.0048 mg/L), and MW-10 (0.0046 mg/L). All of the
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detected PCE concentrations exceeded the 2L Standard of 0.0007 mg/L for PCE. No VOCs

were identified in the groundwater samples from wells MW-5 or MW-6.

An additional assessment was conducted by ENSR in April 2008 during which three additional
groundwater monitoring wells (MW-11, MW-12 and MW-13) were installed and sampled. As
part of this work, groundwater samples were collected from the ten existing and three new
monitoring wells. The presence of PCE was identified in the samples from wells MW-1 (0.014
mg/L), MW-2 (0.0043 mg/L), MW-3 (0.017 mg/L), MW-4 (0.019 mg/L), MW-7 (0.0023 mg/L),
MW-8 (0.0013 mg/L), MW-9 (0.0042 mg/L), and MW-10 (0.0054 mg/L). These concentrations
exceed the 0.0007 mg/L 2L Standard for PCE. Methyl tert-butyl ether was also detected in the
sample from well MW-2 at a concentration of 0.0025 mg/L, however this concentration is below
the 2L Standard of 0.020 mg/L for MTBE. No VOCs were detected in the samples from existing
wells MW-5 and MW-6, or from the three additional wells MW-11, MW-12 and MW-13.
Therefore, the extent of PCE within groundwater in the vicinity of the site was considered to be

defined.

Between the years 2008 and 2011, W&R conducted eight quarterly groundwater monitoring
events. PCE was consistently detected in the samples from wells MW-3, MW-4, MW-9, and
MW-10 at concentrations similar to those identified by ENSR previously. Low concentrations
of the VOCs acetone, chloromethane, chloroform, cis-1,2-dichloroethylene, trichloroethylene,
and 1,2,4-trimethylbenzene were detected sporadically over the course of the monitoring period,

however the detected concentrations were below the respective 2L Standards for these VOCs.

W&R conducted an additional soil assessment in December 2010. Four additional soil borings
(WR-1, WR-2, WR-3, and WR-4) were advanced to obtain both surficial and subsurface soil
samples from within the source area. The samples were analyzed for VOCs by EPA Method
8260, semi-VOCs by EPA Method 8270, and extractable and volatile petroleum hydrocarbons
(EPH and VPH) by the appropriate MADEP methods. PCE was detected in the surficial soil
sample from WR-4 at a concentration of 0.0051 mg/kg. However, this concentration is below

the surficial soil RBSL of 3.19mg/kg for on-site non-residential workers or the RBSL of 30.3
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mg/kg for on-site construction workers. Low concentrations of EPH, VPH, acetone,
naphthalene, 2-butatone (MEK), sec-butylbenzene, p-isopropyltoluene, methylene chloride, and
1,3,5-trimethylbenzene were identified in some of the soil samples, however the individual
concentrations and RCs for these compounds were found to be well below their respective Tier |

RBSLs for on-site non-residential workers where applicable.

W&R collected sub-slab vapor and indoor air samples from inside the building in January 2011
at locations near to where dry cleaning was previously performed, in accordance with DSCA
contractor bulletin 30. PCE was detected in sub slab vapor samples SSV-1 (0.579 mg/m’) and
SSV-2 (1.9 mg/m®). Low concentrations of other VOCs were detected in the sub-slab vapor
sample SSV-2 including acetone, carbon disulfide, ethylbenzene, methylene chloride, toluene,

mé&p xylene, o-xylene, and 1,2,4-trimethylbenzene.

PCE and its degradation products were not detected in indoor air sample IA-1 however, other
volatile organic compounds were detected. These values and a value equal to one-half of the
detection limit for PCE and its daughter products were entered into the DSCA Indoor Air Risk
Calculator for commercial sites, which estimated or predicted an Individual Excess Lifetime

Cancer Risk (IELCR) of 5.58 x 10 and a Hazard Index of 0.04.

Given the high detection limits for several compounds in the January indoor air sampling event,
DSCA determined that it was impractical to accurately predict risk associated with the indoor air
pathway. Therefore W&R returned to the site in June of 2011 to collect another sample of indoor
air that would be representative of indoor air exposure to chemicals associated with a release of
dry cleaning solvent to the environment. Analytical results indicated the presence of PCE (0.41
ng/m’) and cis 1,2 dichloroethene (2.9 ug/m3) in the indoor air sample. Low concentrations of
several other VOCs were also identified including; 2-propanol (61 pg/m’), acetone (26 pg/m’),
chloromethane (1.2 pg/m’), dichlorofluoromethane (1.9 pg/m’), ethanol (410 pg/m’), methylene
chloride (1.8 pg/m®), n-heptane (1.4 ug/m’) and toluene (2.2 pg/m’). No other compounds were
detected at concentrations above their respective laboratory detection limits. Among the

compounds detected in the air sample, PCE and toluene were the only compounds that are
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included in the DSCA cumulative risk calculator. The PCE and toluene concentrations were
entered into the risk calculator and a cumulative IELCR of 1.95X10” and a Hazard Index of zero
were determined. This risk level does not exceed the Tier 1 risk level used to evaluate specific
exposure pathways, which is 1.0 x 10° IELCR. Given these generally low concentrations, and
the minimal amount of soil contamination detected at this site, W&R does not expect that this

condition will change in the future.

4.2 Remedial Action

According to the DSCA Program’s RBCA guidance, no remedial action is necessary if four site
conditions are met. Each of these conditions and their applicability to the subject site are

addressed below.

Condition 1: The dissolved plume is stable or decreasing.

As discussed in Section 4.1, quarterly groundwater monitoring was conducted between July
2008 and April 2011, during which groundwater samples were collected from selected on-site
and off-site monitoring wells. Table 1 in Appendix A summarizes the analytical results for the
eight quarterly monitoring events, and the map in Appendix A shows the locations of the
monitoring wells and their approximate distances from the location of the former dry cleaning
machine, which is considered to be the source area. Out of all the volatile organic compounds
included in an EPA Method 8260 analysis, only PCE has been detected at concentrations that
exceed its 2L Standard. More specifically, PCE has only been detected in samples W&R
collected from monitoring wells MW-3, MW-4, MW-9 and MW-10, which are located relatively
close to the source area. PCE concentration versus time charts for each of these wells are
included in Appendix A. Review of the charts indicates that concentrations of PCE in
groundwater are generally very low, even at locations close to the source area, and that the

concentrations are relatively stable or are decreasing with respect to time.
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Table 2 in Appendix A shows the detected PCE concentrations for each quarterly monitoring
event and the approximate distances between the monitoring wells and the source area. The PCE
concentrations detected during each sampling event are plotted against distance from the source
area on the chart entitled "PCE Concentration vs Distance" in Appendix A. Inspection of this
chart reveals the range of PCE concentrations detected at each monitoring well over the course
of the quarterly monitoring periods, and a consistent decrease in PCE concentration with
increasing distance from the source area. This relationship is one line of evidence that implies
that PCE concentrations in groundwater are stable, because if they were not, we would expect to
see steadily increasing concentrations with increasing distance from the source area over time.
Because there is no evidence of increasing PCE concentrations with increasing distance from the

source area over time, the PCE plume appears to be in a condition of steady state.

Another line of evidence which suggest stability of PCE concentrations in groundwater over
time are the maps showing the distribution of PCE in groundwater for each of the quarterly
monitoring events (see Appendix A). Review of these maps reveals that the lateral extent of
PCE concentrations in groundwater has remained relatively consistent over the monitoring

period.

Table 3 of Appendix A shows descriptive statistics of PCE concentration data for each of the
four monitoring wells where PCE has been detected. Table 4 of Appendix A shows the PCE
concentrations by well location as well as the mean PCE concentrations and standard deviations
of the means. Below the table are histograms that show the distribution of detected PCE
concentrations with respect to the mean concentration. In all four cases, the histograms depict a
normal distributions of PCE concentrations, and the absence of outliers, or more specifically
high concentrations that are more than one or two standard deviations higher than the mean. It is
the opinion of W&R that the normal distributions shown by the histograms are further evidence
of the stability of PCE concentrations in groundwater near DSCA Site #49-0004. Based on

these evaluations of the groundwater monitoring data, W&R concludes that Condition 1 is met.
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Condition 2: The maximum concentration within the exposure domain for every complete

exposure pathway of any COC is less than ten times the RC of that COC.

W&R evaluated the RCs calculated during the Tier 1 risk assessment and found that this

condition has been met for all COCs and exposure pathways.

Condition 3: Adequate assurance is provided that the land-use assumptions used in the DSCA

Program’s RBCA process are not violated for current or future conditions.

The Tier 1 evaluation for the site was based on the reasonable assumption that land-use
conditions of the property where dry cleaning took place will remain commercial/industrial and
that groundwater will not be utilized on the property. As discussed in Section 6.0, land-use
restrictions (LUR) will be implemented for the property to ensure that future property owners are
aware of groundwater contamination that exists beneath the former dry cleaning facility as well
as the surrounding area and therefore the groundwater should not be utilized. Owners of the
adjacent properties directly north and south of the site will also be notified that according to 15A
NCAC 2C, the use or installation of water-supply wells is not allowed due to the presence of

groundwater contamination on those properties.

Condition 4: There are no ecological concerns at the site.

W&R completed a Level 1 Ecological Risk Assessment for the site in accordance with the
DSCA Program’s RBCA guidance. The results of the evaluation indicate that the release does
not pose an unacceptable ecological risk. The completed Level 1 Ecological Risk Assessment

Checklists A and B and associated attachments are included in Appendix B.

Compliance of site conditions with the four conditions above referenced confirms that the
contaminant concentrations are not likely to pose an unacceptable risk either at present or in the
future. Existing groundwater contamination is at low concentrations and is expected to naturally

attenuate over time. The appropriate remedial action is therefore to implement land-use

10
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restrictions on the site property and notify the adjacent property owners to the north and south
that use or installation of water-supply wells is not allowed by North Carolina rules that govern

well construction.

5.0 DATA COLLECTED DURING RMP IMPLEMENTATION

Further sampling or other data collection activities are not proposed for the site, assuming the

assumptions detailed in the LURs remain valid. As such, this section is not applicable.

6.0 LAND-USE RESTRICTIONS (LURS)

The Tier 1 evaluation for the site was based on assumptions that usage of the site property will
remain commercial/industrial and that groundwater will not be utilized on the property. LURs
are implemented for the site property to ensure that land-use conditions are maintained and
monitored until the LUR is no longer required for the site. A Notice of Dry-Cleaning Solvent
Remediation (NDCSR) was prepared for the site to comply with the LUR requirement. The
NDCSR is included in Appendix C. A plat showing the locations and types of dry-cleaning
solvent contamination on the property is included as an exhibit to the NDCSR. The locations of
dry-cleaning solvent contamination are where contaminants have been detected above
unrestrictive use standards. Appendix D contains the NDCSRs for the non-source properties

that are affected by groundwater contamination from the source property.

7.0 LONG-TERM STEWARDSHIP PLAN

The NDCSR contains a clause which requires the owner of the site to submit a notarized
“Annual DSCA Land Use Restrictions Certification” to NCDENR on an annual basis certifying

that the NDCSR remains recorded with the Register of Deeds and that land-use conditions have

11
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not changed. An example of such a notice is included in Appendix E. Documents relating to

this site will be maintained by NCDENR and available for public access.

8.0 RMP IMPLEMENTATION SCHEDULE

Since the contamination is stable and will naturally attenuate with time, and possible exposure to
the contamination is managed through the NDCSR and LURs, no additional site remediation
activities are required to implement the RMP. A 30-day public comment period will be held to
allow the community an opportunity to comment on the proposed strategy. Appendix F
includes example documents that will be used to announce the public comment period in the
local newspaper, and to inform local officials, nearby property owners, and interested parties.
Upon completion of the public comment period and final approval of the RMP, the NDCSR will
be filed with the Iredell County Register of Deeds and will complete the RMP schedule.

9.0 CRITERIA FOR DEMONSTRATING RMP SUCCESS

The RMP will be successfully implemented once the required LURs have been executed and
recorded with the Iredell County Register of Deeds. The NDCSR may, at the request of the
owner of the property, be canceled by NCDENR after the risk to public health and the
environment associated with the dry-cleaning solvent contamination and any other contaminants
included in the dry-cleaning solvent assessment and remediation agreement has been eliminated
as a result of remediation of the property. If NCDENR is notified of a change in site conditions,
per the notification requirements detailed in the NDCSR, the RMP will be reviewed to determine
if the site conditions have impacted the requirements set forth in the NDCSR and LUR and if
changes are required. Enforcement of the RMP will be maintained through receipt of the
“Annual DSCA Land-Use Restrictions Certification” from the property owner as part of the
NDCSR and LUR requirements.

12
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10.0 CONTINGENCY PLAN IF RMP FAILS

As discussed above, unless the DSCA Program is notified of a change in land-use conditions at
the site, per the notification requirements detailed in this plan, the RMP will remain in effect
until the RMP has met its objectives and is considered a success. Pursuant to N.C.G.S. 143-
215.104K, if any of the LURs set out in the NDCSR are violated, the owner of the site property
at the time the LURs are violated, the owner’s successors and assigns, and the owner’s agents
who direct or contract for alteration of the site in violation of the LURs, shall be held liable for

the remediation of all contaminants to unrestricted use standards.

11.0 CONCLUSIONS AND RECOMMENDATIONS

W&R has prepared this RMP for the subject site on behalf of the NCDENR DSCA Program.
The results of a previous Tierl risk assessment indicated that contaminant concentrations at the
site do not pose an unacceptable risk, and the groundwater contamination in the vicinity of the
former dry cleaning operation appears to be stable or decreasing. This RMP specifies that the
NDCSR and LUR requirements provide notification that land-use conditions observed during the
risk assessment evaluation remain valid in the future. Based on the documentation contained in

this report, W&R recommends issuance of a “No Further Action” letter.

13
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May 6, 2011

William P. Meyer, Hydrogeologist
DSCA Project Manager

North Carolina Department of Environment and Natural Resources
Division of Waste Management

Dry Cleaning Solvent Cleanup Act Program

401 Oberlin Road, Suite 150

Raleigh, North Carolina 27605

Subject: Plume Stability Evaluation
DSCA #49-0004
Campbell’s Cleaners
171 Wagner Street, Troutman, Iredell County

Dear Mr. Meyer,

Per your recent request, Withers & Ravenel is pleased to provide our evaluation of the stability of
perchloroethene concentrations in groundwater in the vicinity of the subject site. Our involvement
with this DSCA site began in 2008, after site characterization and plume delineation work had been
completed by another DSCA contractor. Our work included collection and analysis of quarterly
groundwater samples from seven of the thirteen monitoring wells installed on the subject site and
surrounding properties (wells MW-3, MW-4, MW-5, MW-6, MW-9, MW-11 and MW-13).
Following completion of a Tier 1 Risk Assessment, the decision was made to continue quarterly
monitoring of five wells (MW-3, MW-5, MW-6, MW-9 and MW-10) to further document the
apparent stability of perchloroethene (PCE) concentrations in groundwater. This evaluation
provides a summary of the analytical results obtained over the course of two years of quarterly
monitoring, and graphical and statistical analyses of the monitoring data.

The attached Table 1 summarizes the analytical results for the eight quarterly monitoring events,
and the attached map shows the locations of the monitoring wells and their approximate distances
from the location of the former dry cleaning machine, which is considered to be the source area.
Out of all the volatile organic compounds included in an EPA Method 8260 analysis, only PCE has
been detected at concentrations that exceed its North Carolina Groundwater Standard. More
specifically, PCE has only been detected in samples we collected from monitoring wells MW-3,
MW-4, MW-9 and MW-10, which are located relatively close to the DSCA Site #49-0004 source
area. PCE concentration versus time charts for each of these wells are attached. Review of the
charts indicates that concentrations of PCE in groundwater are generally very low, even at locations
close to the source area, and that the concentrations are relatively stable or are decreasing with
respect to time.

Table 2 shows the detected PCE concentrations for each quarterly monitoring event and the
approximate distances between the monitoring wells and the source area. The PCE concentrations
detected during each sampling event are plotted against distance from the source area on the

111 MacKenan Drive | Cary, NC 27511 | tel.: 919.469.3340 | fax: 919.467-6008 | www.withersravenel.com
1410 Commonwealth Drive | Sulte 101 | Wilmington, NC 28403 | tel: 910.256.9277 | fax: 910.256.2584
416 D Gallimore Dairy Road | Greensboro, NC 27509 | tel: 336.993.5504 | fax: 910.467.6008



attached chart entitled "PCE Concentration vs Distance". Inspection of this chart reveals the range
of PCE concentrations detected at each monitoring well over the course of the quarterly monitoring
periods, and a consistent decrease in PCE concentration with increasing distance from the source
area. This relationship is one line of evidence that implies that PCE concentrations in groundwater
are stable, because if they were not, we would expect to see steadily increasing concentrations with
increasing distance from the source area over time. Because there is no evidence of increasing PCE
concentrations with increasing distance from the source area over time, the PCE plume appears to
be in a condition of steady state.

Another line of evidence which suggest stability of PCE concentrations in groundwater over time
are the maps showing the distribution of PCE in groundwater for each of the quarterly monitoring
events (attached). Review of these maps reveals that the lateral extent of PCE concentrations in
groundwater has remained relatively consistent over the monitoring period.

Table 3 shows descriptive statistics of PCE concentration data for each of the four monitoring wells
where PCE has been detected. Table 4 shows the PCE concentrations by well location as well as
the mean PCE concentrations and standard deviations of the means. Below the table are histograms
that show the distribution of detected PCE concentrations with respect to the mean concentration.
In all four cases, the histograms depict a normal distributions of PCE concentrations, and the
absence of outliers, or more specifically high concentrations that are more than one or two standard
deviations higher than the mean. In our opinion, the normal distributions shown by the histograms
are further evidence of the stability of PCE concentrations in groundwater near DSCA Site #49-
0004.

We hope that you find the information and opinions contained in this submittal to be supportive of
our recommendation to proceed with preparation of a Risk Management Plan and to move the site
towards regulatory closure. It continues to be our pleasure to be of service to the DSCA program.
Should you have any questions regarding the contents of this submittal, please do not hesitate to
contact me at 910-256-9277.

Sincerely,
WITHERS & RAVENEL

‘&
20, a8
RO

Brlgn J. Béllis, P.G. '—, ,,é;g_{gg\«}::
Project Manager AL
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Attachments: Referenced Tables, Maps and Charts
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Table 1: Historical Analytical Table for Groundwater
Campbells Cleaners: 171 Wagner Road, Troutman, Iredell County
DSCA ID No.: 49-0004
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MW-3 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0217 <0.001 <0.001 <0.001 <0.001 <0.002
MW-3_ [10/28/2008] <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 0.009 <0.00L | <0.00L | <0.001 | <0.001 | <0.002
MW-3 | 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 0.02 <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-3 | 6/23/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.005 | 00234 | <0.005 | <0.001 | <0.001 | <0.00L | <0.003
MW-3 | 7/29/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.05 | 00127 | <0.005 | <0.001 | <0.001 | <0.00L | <0.003
MW-3 | 10/6/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.005 | 0.00026J | <0.001 | <0.00L | <0.05 | 00151 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-3 | 1/4/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.05 | 0.0155 | <0.005 | <0.001 | <0.001 | <0.00L | <0.003
MW-3_ | 4/18/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 | 0.0142 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-4 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0195 <0.001 <0.001 <0.001 <0.001 <0.002
MW-4 [10/28/2008] <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.00L | <0.001 | <0.001 | <0.00L | <0.01 | 00067 | <0.00L | <0.001 | <0.001 | <0.00L | <0.002
MW-4 | 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 0.019 <0.005 | <0.001 | <0.001 | <0001 | <0.003
MW-4 | 6/23/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.05 | 0.0202 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-5 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-5 ]10/28/2008| <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-5 | 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0001 | <0.001 | <0.001 | <0.005 | <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.003
MW-5 6/23/2009 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.005 <0.001 <0.001 <0.001 <0.005 <0.001 <0.005 <0.001 <0.001 <0.001 <0.003
MW-5 7/29/2010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.005 <0.001 <0.001 <0.001 <0.005 <0.001 <0.005 <0.001 <0.001 <0.001 <0.003
MW-5 | 10/6/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.005 | 0.00031) | <0.001 | <0.001 | <0.005 | <0001 | <0.005 | <0.00L | 00013 | <0.001 | <0.003
MW-5 | 1/4/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.005 | <0001 | <0.001 | <0.00L | <0.005 | <0.001 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-5_| 4/18/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 | <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-6 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-6 |10/28/2008| <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-6 | 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0001 | <0.001 | <0.00L | <0.05 | <0.001 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-6 6/23/2009 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.005 <0.001 <0.001 <0.001 <0.005 <0.001 <0.005 <0.001 <0.001 <0.001 <0.003
MW-6 | 7/29/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | 0.00025J | <0.001 | <0.001 | <0.001 | <0.005 | <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-6 | 10/6/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.005 | <0.001 | <0.005 | <0.00L | 0.00062J | <0.001 | <0.003
MW-6 | 1/4/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | 0.00023) | <0.001 | <0.001 | <0.001 | <0.05 | <0.001 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-6_ | 4/18/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | 0.0003) | <0.001 | <0.001 | <0.001 | <0.005 | <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-9 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-9 ]10/28/2008| <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-9 | 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 | <0.00L | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 0.005 | <0.005 | <0.001 | <0.001 | <0.00L | <0.003
MW-9 | 6/23/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.005 | 0.00491 | <0.005 | <0.001 | <0.01 | <0.00L | <0.003
MW-9 | 7/29/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.005 | 00016 | <0.005 | <0.001 | <0.001 | <0.00L | <0.003
MW-9 | 10/6/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.05 | 0.036 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-9 | 1/4/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.05 | 0.037 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-9 | 4/18/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.05 | 0.033 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-10 | 7/29/2010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.005 <0.001 <0.001 <0.001 <0.005 0.0024 <0.005 <0.001 <0.001 <0.001 <0.003
MW-10 | 10/6/2010 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 | 0.0047 | <0005 | <0.00L | <0.001 | <0.001 | <0.003
MW-10 | 1/4/2011 | <0.001 | <0.001 | <0.001 | <0.01 | <0001 | <0.00L | <0.001 NA <0.001 | <0.005 | <0001 | <0.001 | <0.001 | <0.05 | 0.051 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-10 | 4/18/2011 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.00L | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.05 | 0.048 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
MW-11 | 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-11 [10/28/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-11 | 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.00L | <0.005 | <0.001 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-11 | 6/23/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.05 | <0.001 | <0.005 | <0.001 | <0.01 | <0.001 | <0.003
MW-13 | 7/17/2008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-13 [10/28/2008| <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002
MW-13_| 3/31/2009 | <0.001 | <0.001 | <0.001 | <0.01 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0001 | <0.001 | <0.00L | <0.05 | <0.001 | <0.005 | <0.01 | <0.001 | <0.00L | <0.003
MW-13 | 6/23/2009 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 NA <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.005 | <0.001 | <0.005 | <0.001 | <0.001 | <0.001 | <0.003
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Table 2: Summary of Quarterly Monitoring Results for PCE and Distance to Source Area

DSCA #49-0004: Campbells Cleaners, Troutman, Iredell County

Sampling Date | 7/17/2008 | 10/28/2008 | 3/31/2009 | 6/23/2009 | 7/29/2010 | 10/6/2010| 1/4/2011 | 4/18/2011

Well ID Distance* PCE mg/L PCE mg/L PCE mg/L PCE mg/L PCE mg/L PCE mg/L PCE mg/L PCE mg/L
MW-3 13 0.0217 0.009 0.02 0.0234 0.0127 0.0151 0.0155 0.0142
MW-4 18 0.0195 0.0067 0.019 0.0202 NS NS NS NS

MW-10 59 NS NS NS NS 0.0024 0.0047 0.0051 0.0048
MW-9 84 <0.001 <0.001 0.005 0.00491 0.0016 0.0036 0.0037 0.0033
MW-6 142 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
MW-5 219 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

* Approximate distance in feet from source area
NS = Not sampled on this date
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