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Malvern TCE Third Five Year Review 

Executive Summary 
September 2015 

All portions of the remedy for the Malvern TCE Superfund Site in East Whiteland Township, 
Chester County, Pennsylvania have been constructed. The trigger for this five year review was the date 
the second five year review for the Site was signed, September 30, 2010. 

The assessment during this five-year review found that the remedies are operating as designed in 
accordance with the requirements of the Record of Decision (ROD), dated November 1997, the ROD 
Amendment, signed March 2005 and the Explanation of Significant Difference (ESD), dated July 2009 
and the ESD dated February 2012. Immediate threats have been addressed and the Site is protective of 
human health and the environment in the short term. Institutional controls relating to groundwater under 
both the Main Plant Area (MPA) and Former Disposal Area/Mounded Area (FDA/MA), as well as soils 
under the MPA Cap have been put in place in accordance with the 1997 ROD and the July 2006 Consent 
Decree. Operation and maintenance of the cap and the accelerated in situ bioremediation (AISB) System 
is on-going, as is long term monitoring of site groundwater in both the FDA/MA and MP A areas to 
determine when the cleanup goals as set forth in the decision documents are met. Long term 
protectiveness will be achieved when these groundwater performance standards have been met. This Five 
Year Review identified several outstanding issues with remedies at the site including that additional 
monitoring locations are required to the north, south and west of the current MPA well network and in the 
area of CC-14 in the FDA/MA to clarify the extent of volatile organic contaminants (VOC) contamination 
and complete the conceptual site model (CSM). Sub surface soil sampling is warranted to better define 
the extent and concentration of residual VOCs in sub surface soils remaining above the FDA/MA soil 
clean-up standards and determine if additional remediation is required to achieve FDA/MA GW RA Os. 
A FFS is recommended to evaluate soil and groundwater alternatives that are more likely to achieve the 
groundwater performance standard. Three dimensional visualization software is recommended to assist 
with the evaluation. 

The building deconstruction and removal remedy for OUl was completed in 2000 in accordance 
with the Site decision documents. 

Construction of the OU2 Cap was completed in 2005 and has been functioning as designed with 
routine operation and maintenance. Construction of the OU2 groundwater remedy (an AISB treatment 
system) was completed in the July 2010. The AISB system sampling results have been encouraging and 
the system appears to be functioning as designed and intended by the decision documents. The AISB 
treatment system has achieved a significant reduction of the total TCE source area mass, however 
concentrations remain well above performance standards. Additional monitoring location(s) are required 
in the MPA to clarify the extent ofVOC contamination and complete the CSM consistent with EPA's 
May 2014 Groundwater Remedy Completion Strategy. In late 2009 and early 2010, vapor intrusion (VI) 
samples were collected from residential dwellings near the MPA portion of the site. The findings 
indicated that VI was not occurring at these properties. 

The OU3 residential water supply remedy was completed in 2001 in accordance with the Site 
decision documents. 

Construction of the OU4 Soil Vapor Extraction (SVE) System soil remedy and the OU4 
groundwater remedy (monitored natural attenuation or MNA) were completed in 2005, and these 
remedies have been functioning as designed with routine operation and maintenance. The SVE system in 
the FDA/MA was very successful in removing over 11,800 lbs. ofVOC mass. Various optimization 
efforts have been ongoing since 2006 to increase the mass removal ofVOCs in areas of the SVE system 
where some well screens are blinded by lenses of perched groundwater and an increased persistent water 
table. Based on those efforts, a general consensus has been established that the SVE system has reached 
the limits of its effectiveness given the current Site conditions in the FDA/MA. The objective of the SVE 
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system was to reduce the voe mass in subsurface soil to allow for natural attenuation processes to 
effectively restore FDA/MA groundwater to groundwater performance standards. It does not appear that 
sufficient voe mass was removed to meet the groundwater clean-up objectives. Sub surface soil 
sampling is warranted to better define the extent and concentration of residual voes in sub surface soils 
remaining above the FDA/MA soil clean-up standards and determine if additional remediation is required 
to achieve FDA/MA GW RAOs. A FFS is recommended to evaluate soil and groundwater alternatives 
that are more likely to achieve the groundwater performance standard. Three dimensional visualization 
software is recommended to assist with the evaluation. 

TeE concentrations have remained stable in monitoring well eC-14 since the implementation of 
the remedial action in 2005. OBG on behalf of the eSDG submitted a plan in June 2015, which was 
subsequently approved by EPA, to install two new wells in the area of ee-14. Sampling of the new wells 
will be incorporated into the semi-annual sampling plan to assess the location of additional wells in that 
area of the FDA/MA necessary to complete the CSM. 

GPRA Measure Review 

As part of this Five Year Review the Government Performance and Results Act (GPRA) 
Measures have also been reviewed. The GPRA Measures and their current status are provided as 
follows: 

Environmental Indicators 

Human Health: HEUC, Human Exposure Under Control. 
Groundwater Migration: GMID, Insufficient Data to Determine Groundwater Migration Control 
Status 

Sitewide RAU: The Site is Site-Wide Ready for Anticipated Use (SWRAU). SWRAU was 
documented in a September 30, 2010 Memo. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: Malvern TCE Superfund Site 

EPA ID: PAD014353445 

Region: 3 S~ate: PA 
City/County: East Whiteland Twp., Chester 
County 

NPL Status: Final 

Multiple OUs? 
Yes 

Lead agency: EPA 

SITE STATUS 

Has the site achieved construction completion? 
Yes 

REVIEW STATUS 

If "Other Federal Agency" was selected above, enter Agency name: 

Author name (Federal or State Project Manager): Charlie Root 

Author affiliation: EPA, RPM 

Review period: 11/14/2014- 07/13/2015 

Date of site inspection: May 7, 2015 

Type of review: Statutory 

Review number: 3 

Triggering action date: 09/30/2010 

Due date (five years after triggering action date): 09/30/2015 
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OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

OUs: 1 - MPA Building Deconstruction and Removal, and 3 - Residential Water Supply 

Issues and Recommendations Identified in the Five-Year Review: 

OUs: 2 Issue Category: Monitoring 

Issue: The CSM is incomplete, and the extent of the groundwater plume 
in the MPA has not been fully delineated. 

Recommendation: Fully delineate plume in MPA plume through 
installation and monitoring of additional wells. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

N y PRP EPNPADEP 09/30/2016 

Issues and Recommendations Identified in the Five~Year Review: 

OUs: 4 Issue Category: Remedy Performance 

Issue: FDNMA soils not completely treated by soil vapor extraction 
system. 

Recommendation: Determine if residual VOC contamination in soils will 
allow MNA to achieve performance standards in a reasonable time frame 
and prepare an FFS. Three dimensional visualization software is 
recommended to assist with the evaluation. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

N y PRP EPNPADEP 09/30/2017 

Issues and Recommendations Identified in the Five-Year Review: 

0Us:4 Issue Category: Monitoring 

Issue: The CSM is incomplete, and the extent of the groundwater plume 
in the FDNMA near CC-14 has not been fully delineated. 

Recommendation: Delineate plume in FDNMA in area of well CC-14 
through installation and monitoring of additional monitoring wells. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

N y PRP EPNPADEP 03/30/2016 
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Malvern TCE 

Operable Unit: 1 
MPA Building 
Deconstruction and 
Removal 

Third Five Year Review September 2015 

Five-Year Review Summary Form (continued) _ 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 

Protectiveness Statement: The assessment during this five-year review found that the 
building deconstruction and removal remedy was completed in accordance with the Site 
decision documents and is protective of human health and the environment. 

Operable Unit: 2 
Main Plant Area 

Protectiveness Determination: 
Short-term Protective 

Addendum Due Date 
(if applicable): 

Protectiveness Statement: The assessment during this five-year review found that the Main 
Plant Area cap and AISB treatment system remedies are operating as designed in accordance 
with the Site decision documents and are protective of human health and the environment in 
the short-term. Long-term protectiveness is expected to be achieved when groundwater 
performance standards have been met. 

Operable Unit: 3 
Residential Water 
Supply 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 

Protectiveness Statement: The assessment during this five-year review found that the 
residential water supply remedy was completed in accordance with the Site decision 
documents and is protective of human health and the environment. 

Operable Unit: 4 
Former Disposal 
Area/Mounded Area 

Protectiveness Determination: 
Short-term Protective 

Addendum Due Date 
(if applicable): 

Protectiveness Statement: The assessment during this five-year review found that the 
Former Disposal Area/Mounded Area SVE System and MNA remedies are operating as 
designed in accordance with the Site decision documents and are protective of human health 
and the environment in the short-term . Long-term protectiveness is expected to be achieved 
when groundwater performance standards have been met. 
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Five-Year Review Summary Form (continued) 

Sitewide Protectiveness Statement 

Protectiveness Determination: Addendum Due Date (if applicable): 
Short-term Protective 

Protectiveness Statement: The assessment during this five-year review found that the 
remedies are operating as designed in accordance with the requirements of the Record of 
Decision (ROD), dated November 1997, the ROD Amendment, signed March 2005 and the 
Explanation of Significant Difference (ESD), dated July 2009 and the ESD dated February 
2012. The Site is protective of human health and the environment in the short term. Immediate 
threats have been addressed and the remedies are protective. Long term protectiveness is 
expected to be achieved when groundwater performance standards have been met throughout 
the Site. 
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Malvern TCE 

I. Introduction 

Third Five Year Review 

Five-Year Review Report 
For 

Malvern TCE Superfund Site 
Malvern Township, Pennsylvania 

September 2015 

The purpose of the five-year review is to determine whether the remedy at a site is 
protective of human health and the environment. The methods, findings, and conclusions of 
reviews are documented in Five-Year Review reports. In addition, Five-Year Review reports 
identify issues found during the review, if any, and identify recommendations to address them. 

The Environmental Protection Agency (EPA) is preparing this Five-Year Review report 
pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 
CERCLA § 12l(c), as amended, states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[l 06], the President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews. 

The Agency interpreted this requirement further in the NCP; 40 Code of Federal Regulations 
(CFR) § 300.403(f)(4)(ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action. 

EPA conducted the five-year review of the remedial actions implemented at the Malvern TCE 
Superfund Site in Malvern, Pennsylvania. This review was conducted by the Remedial Project 
Manager (RPM) for the Site from November 2014 through August 2015. This report documents 
the results of the review. The trigger for this statutory five year review was the signature date of 
the second five-year review, September 30, 2010. The five-year review is required because 
hazardous substances or pollutants and contaminants remain at the Site above levels that allow 
for unlimited use and unrestricted exposure. The Site consists of four operable units ("OUs"). 
This five-year review Report addresses all site OUs. 
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II. Site Chronology 

T bl 1 Ch a e : rono ofn' o rs·t E I e t ven s 

Event Date 

Site operated us u solvent reclumution facility. 1952-1992 

Sludge from the distillation process stopped being disposed of in the surrounding woods 
1976 

known as the Former Disposal Area. 

Soil and groundwater contamination are detected and affected residential wells placed on 
1980 

carbon filters by Chemclene. 

Chemclene takes several measures to clean-up the Site, which was overseen by the 
1982-1987 

Pennsylvania Department of Environmental Protection (PADEP). 

The Malvern TCE Site is formally added to National Priorities List. September 1983 

Chemclene signs Corrective Action Order with EPA to continue clean-up. 1987 

After Chemclene fails to carry out the agreement established in 1987, the Site was referred 
1993 

to the EPA's Superfund program. 

EPA assumes control of carbon filter maintenance activities and periodic sampling after it 
was determined that Chemclene was not following the proper sampling and change out February 1995 
procedures. 

RI/FS Field Work complete. May 30, 1996 

ROD is signed. 
November 26, 

1997 

EPA issues Chemclene a Unilateral Administrative Order for Remedial Action to be taken 
at the Site including, structure removal, tank removal (USTs), and closure of main April 28, 1998 
building. 

An Administrative Order on Consent for early Remedial Design is issued to Potentially June 25, 1999 
Responsible Parties (PRPs). 

Remedial Action Work Plan submitted by Chemclene is approved by EPA. August 6, 1999 

Fire occurs at Chemclene facility, which destroys buildings in the MPA. Work Plan 
August 12, 1999 

activities are delayed. 

Due to the fire, new circumstances required an amendment to the work plan November 1999 
EPA approves the amendment submitted by Chemclene. 

35 PRPs sign the Consent Decree to carry out the full clean-up (Chemclene Site Defense December 1999 
Group [CSDG] is formed) . 

Supplying public water to homes impacted by contaminated groundwaler begins wilh 
February 2000 home inspections. 

2 
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Event Date 
RA Report for connection ofresidents to public water supply accepted by EPA. May 2001 

Pre-Design Investigation completed and report submitted with additional detailed 
information on the volume and extent of the soil contamination was provided by CSDG, May 2002 
and SVE is proposed in FFS. 

EPA presents proposal to change the soil remedy for the FDA/MA from soil excavation to 
September 2004 

SVE. 

ROD Amendment signed. March 2005 

Construction ofMPA Cap and FDA/MA SVE system begins. May 2005 

RA Report for Construction ofMPA Cap and FDA/MA SVE system. March 2006 

MPA groundwater AISB Pilot Study conducted. 2003-2009 

EPA issues ESD for AISB Treatment in MP A. July 2009 

MPA AISB treatment system construction begins. Oct. 2009 

MPA AISB system begins operation. March2010 

Preliminary Close-Out Report signed. July 23, 2010 

SVE Active Air Injection Pilot implemented in FDA/MA June/July 2011 

EPA issues ESD to add 1,4 dioxane and vinyl chloride as COCs and cumulative risk 
February 29, 2012 

performance standard 

Monitoring well G W-19 installed June 2013 

SVE Pulsed Operation/Closeout Plan implemented in FDA/MA 
July thru 

September 2014 

July-August, 
Extraction and injection well rehabilitation in MPA AISB System. 2014, and Feb. 

2015 
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III. Background 

Physical Characteristics 

The Malvern TCE Superfund Site is located in East Whiteland Township, Chester 
County, Pennsylvania. The Site includes a five acre parcel of land and several adjacent properties 
under which contaminated groundwater flows from the Site. The five acre parcel is owned by the 
Chemclene Corporation and is located along the southeast side of Bacton Hill. A 
Transcontinental natural gas pipeline right-of-way extends along the southern boundary of the 
Chemclene property, with residential and undeveloped areas bordering the property to the west, 
north and east (Figure 1 ). 

The Chemclene property consists of a main plant area (MP A) connected to the former 
disposal area (FDA) by a narrow meadow corridor. The FDA is approximately 1,900 feet 
southwest of the MPA, and consisted of two unlined earthen pits, approximately 30 feet wide, 50 
feet long, and 15 feet deep. A mounded area (MA), approximately 8 feet by 150 feet, used for 
further disposal, is located on the western edge of the FDA (Figure 2). 

Land and Resource Use 

The predominant land uses in East Whiteland Township are open space, single-family 
residences and agriculture. However, agriculture and open space areas have decreased rapidly as 
the area is being converted to residential and commercial uses. The Chemclene property is 
currently zoned commercial however, all commercial activities ceased with the beginning of 
remediation in May 2005. East Whiteland Township owns a parcel of land immediately to the 
east of the Chemclene MP A, with residential properties and undeveloped land bordering the Site 
to the north and west. A Transcontinental natural gas pipeline right-of-way extends along the 
southern boundary of the Chemclene property. The future land use for the Site and surrounding 
properties is expected to be a mix of open space, commercial and residential. 

History of Contamination 

Information available to EPA indicates that from 1952 until approximately 1992, 
Chemclene sold and reclaimed industrial cleaning solvents, including trichloroethene (TCE); 
1, 1, I-trichloroethane (1, 1, 1-TCA); perchloroethylene (PCE, also called tetrachloroethene ); and 
methylene chloride (MEC) at the Site. These solvents were used by local industries for 
degreasing metal parts and other cleaning purposes. Chemclene used a distillation process to 
remove impurities from the chlorinated solvents and the distilled solvents were then sold, or 
returned to the customer for reuse. Chemclene conducted its solvent reclamation operations at 
the MP A. The end products of processing waste solvents are the reclaimed solvents and 
chlorinated still bottoms. In the past, drums containing the still bottom sludges were buried in 
the FDA and MA, approximately 1,900 feet southwest of the main plant. For many years, these 
excavated areas were filled with discarded drums, derelict equipment, assorted ruhhish, and 
excavated soil. This disposal practice reportedly ceased in approximately August 1975. It was 
secured by an 8-foot high chain link fence. 
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In the spring of 1980, TCE was detected in groundwater from several wells in the vicinity 
of the Site. At this time, Chemclene began sampling domestic wells in the immediate vicinity of 
the Site. Sampling of private domestic wells and on-site monitoring wells by Pennsylvania's 
Department of Environmental Resources (PADER), now known as the Pennsylvania Department 
of Environmental Protection (PADEP), and Chemclene, in June 1980 and July 1981, revealed 
contamination of the underlying aquifer with chlorinated ethenes and related compounds. The 
Site was listed on the National Priorities List (NPL) in September 1983 after TCE was detected 
in wells at concentrations up to 12,600 micrograms per liter (ug/l), far exceeding the Maximum 
Contaminant Level (MCL) of 5.0 ug/l. The contaminated home wells were located south of the 
FDA, with several located in the Hillbrook Circle residential development (Figure 5). 

Initial Response 

Beginning in 1980, Chemclene furnished activated carbon filter units to 20 residential 
wells within the Hill brook Circle Development and conducted periodic sampling of home wells 
in accordance with its Domestic Well Management Plan until November 1994. 

In addition to the installation of carbon filters, Chemclene conducted removal actions 
following the detection of soil and groundwater contamination in 1980. Debris and 
approximately 300 drums were removed from the FDA excavations in a prolonged remedial 
effort from 1981 to 1984. Soils underlying the FDA were excavated to a depth of 15 feet and 
transported for disposal at a Resource Conservation and Recovery Act (RCRA) permitted 
disposal facility. 

Four underground storage tanks were removed from the MPA in 1986. Soil samples 
collected from below the excavation grade of the tanks exhibited highly elevated concentrations 
of TCE, PCE, and 1, 1, 1-TCA. In addition, elevated levels of volatile organic contaminants 
(VOCs) were detected in soil gas samples collected outside the distillation building in the MPA. 
These contaminant levels are believed to be related to past practices of discharging contaminated 
condensate from the recycling distillation process directly onto the ground surface. 

In 1987, Chemclene as an operating facility, entered into a RCRA Corrective Action 
Order with the EPA. A RCRA Facilities Investigation (RFI) Work Plan was approved for the 
Site in 1989. Additional drums were removed from the MA in late 1990. However, in July 
1992, Chemclene withdrew its RCRA Part B Application as a treatment, storage, and/or disposal 
facility, did not fully implement the RFI Work Plan, stopped accepting used solvents for 
reclamation and halted its distillation process. As a result of Chemclene' s failure to complete the 
RFI and implement interim corrective measures, EPA placed the Site under the Comprehensive 
Environmental Response and Liability Act (CERCLA) remedial program, in November 1993. 

In February 1995, EPA assumed control of maintenance activities of the carbon filter 
units and periodic sampling of the home wells, after it was determined that Chemclene was not 
following the procedures outlined in its Domestic Well Management Plan. In August 1995, 
several of the filter systems were upgraded by EPA in response to analytical results from 
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residential well samples that showed contamination was passing through the existing filters into 
the water. 

A Remedial Investigation of the Site, including the FDA/MA, was completed in January 
1997 (1997 RI) and a Feasibility Study in June 1997 (1997 FS). The Proposed Remedial Action 
Plan (PRAP) for the Site was published in June 1997. The 1997 ROD, presenting the selected 
remedial action for the Site, was issued in November 1997. The ROD called for: 1) a water 
supply for residences affected, or potentially affected by the Site; 2) MP A building demolition 
and tank removal; 3) a low permeability, flexible cap for the MPA soils, 3) extraction and 
treatment ofMPA groundwater, 4) excavation and off Site disposal of FDA/MA soils and 5) 
monitored natural attenuation for the FDA/MA groundwater. 

On August 6, 1999, EPA approved a Remedial Action work plan pursuant to an 
Administrative Order (AO) issued by EPA to Chemclene. The work plan addressed 
implementation by Chemclene of portions of the 1997 ROD including Sections X.B.3 Structure 
Removal, X.B.4 Tank Removal (Underground Storage Tanks), X.B.5 Main Building and X.B.6 
Closure of Main Building. 

On August 12, 1999, a fire severely damaged the MPA of the Site and the structures that 
stiii remained on the Site became extremely hazardous. EPA emergency personnel responded 
and an emergency response contractor removed hazardous material and debris from the 
premises. Subsequent to the fire the work plan pursuant to the AO was amended to include soil 
sampling in the area of former MP A buildings. 

In September 2000, Chemclene submitted the Remedial Action Report (RA Report) 
documenting the actions taken by Chemclene and findings of the soil sampling completed 
pursuant to the AO. EPA accepted the RA report on September 21, 2001. 

Pursuant to a Remedial Design/Remedial Action Consent Decree (RD/RA CD) entered in 
Federal Court in December 1999, a group of potentially responsible parties referred to as the 
Chemclene Site Defense Group (CSDG) agreed to implement the remedial design/remedial 
action for the Site as set forth in the 1997 ROD. The Chemclene owner/operator agreed to not 
engage in any activities pertaining to handling, storage, release, disposal, processing, and/or sale 
of any hazardous substances or waste materials on the Site. To allow for a detailed final 
comprehensive design of the remedy called for in the 1997 ROD, Golder Associates, on behalf 
of the CSDG, conducted a Pre-Design Investigation (PDI) for the Site beginning in Fall 2000 and 
continuing through Spring 2002, which included further examination of the FDA/MA Soils, 
along with other areas and media. Golder Associates, submitted the Pre-Design Investigation to 
EPA in 2002. 

During the course of conducting the PDI, it became apparent that subsurface conditions 
in the FDA/MA soils differed considerably from what was described in the EPA Feasibility 
Study and ROD. Specifically, the PDI revealed high levels of contaminants occurring at depths 
up to 35 feet, while the 1997 data indicated high subsurface soil contamination at a depth of only 
10-12 feet. This discrepancy greatly increased the volume of soil to be excavated, and raised 
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serious implementation concerns, including increased area of disturbance and increased truck 
traffic in close proximity to surrounding residential properties. 

Consequently, Golder Associates, on behalf of the CSDG, proposed to EPA an on-site 
Soil Vapor Extraction (SVE) pilot study to confirm the effectiveness of SVE as an alternative for 
the removal ofVOCs from impacted soils within the FDA/MA. 

An SVE pilot study was conducted between November 2001 and January 2002 and the 
results were presented to EPA at a meeting on March 5, 2002. During that meeting, EPA 
requested that the CSDG prepare and submit a Focused Feasibility Study (FFS) that formally 
evaluated an alternative soil remedy for FDA/MA soils based on SVE and compare that 
alternative remedy to the EPA 1997 ROD remedy in accordance with the nine NCP criteria. The 
FFS was submitted to EPA along with the PDI Report in May 2002. Based on this investigation, 
and following public comment, EPA issued an amendment to the 1997 ROD which changed the 
selected FDA/MA soil remedy from excavation, treatment, and disposal to SVE. EPA signed the 
ROD amendment in March 2005. 

Golder Associates, on behalf of the CSDG, submitted the final design for construction of 
the MPA cap, FDA/MA SVE system and the monitored natural attenuation of FDA/MA 
groundwater in September, 2004. EPA approved the final design on September 21, 2004. 

The 1997 ROD calls for the extraction and treatment of groundwater via air stripping 
followed by carbon adsorption and reinjection of the treated water as the remedy for the MP A 
groundwater. In December 2002, Golder Associates submitted an in situ bioremediation pilot 
study work plan to demonstrate the feasibility of that technology. The pilot would treat the 
contaminated groundwater in the MP A with enhanced, naturally occurring bacteria, which would 
be re-injected back into the groundwater plume. Field tests for the pilot began in December 
2003 and continued through October 2009. 

Efforts to complete the conceptual Site model for the MP A groundwater by installing 
additional monitoring wells on-Site in the MP A, as well as installation of monitoring wells off
Site on adjacent residential properties, were completed in 2008 with the exception of one well. 
Installation of this well (GW-19) was completed in June 2013 after attaining access from the 
residential property owner. 

In July 2009, EPA issued an Explanation of Significant Differences (ESD) relating to the 
MPA groundwater remedy. The July 2009 ESD modified the MPA groundwater remedy to 
allow for the treatment of the groundwater in situ, via Accelerated In Situ Bioremediation 
(AISB) treatment, while retaining the extraction and reinjection portions of the remedy. The 
remedy change created a bio-recirculation system, whereby amendments and other approved 
supplements are added to the extracted groundwater, as necessary, prior to reinjection to sustain 
the in situ treatment. 

In February 2012, EPA issued a second ESD for the Site relating to both the FDA/MA 
and MP A groundwater remedies adding vinyl chloride and 1,4 dioxane as contaminants of 
concern, as well as a cumulative risk performance standard for both. 
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Basis for Action 

The basis for action at the Site is unacceptable risks to current, or future groundwater 
users, future on-site residents, and current/future on-site worker from soils and groundwater in 
the MP A and FDA/MA contaminated by volatile organic compounds, including TCE, PCE, 1, 1 
DCE, 1,1 DCA, 1,1,l TCA, methylene chloride, vinyl chloride and 1,4 dioxane. EPA 
established clean-up standards for soils in the FDA/MA, which can be found on page 60 of the 
1997 ROD; soils in the MPA, which can be found on page 54 of the 1997 ROD; and clean-up 
standards for groundwater, which can be found on pages 56 and 62 of the 1997 ROD and the 
February 2012 ESD. 

IV. Remedial Actions 

Remedial Action Objectives 

The remedial action objective (RAO) relating to the water supply portion of the remedy is 
to prevent ingestion and inhalation of contaminants in groundwater at residences affected or 
potentially affected by the Site. The RAOs for the MP A soils are to prevent direct contact with 
contaminated soils and to reduce the potential for continued migration of the contaminants to 
groundwater. For the MPA groundwater, the RAOs are to restore groundwater to beneficial use 
through removal and treatment to clean-up standards of contaminated groundwater. FDA/MA 
RAOs for soils and groundwater are to reduce the potential for continued migration of 
contaminants in soil to the groundwater and to reduce concentrations of contaminants in 
groundwater to Groundwater performance standards, respectively. 

Remedy Selection/Remedy Implementation 

The following is a summary of the construction activities associated with each major 
component of the selected remedy as called for in the 1997 ROD, as modified by the March 2005 
ROD Amendment and the July 2009 ESD: 

• Operable Unit 1 MP A Building Deconstruction and Removal 

On August 6, 1999, EPA approved a Remedial Action work plan pursuant to an AO issued 
by EPA to Chemclene. The work plan addressed implementation by Chemclene of portions 
of the 1997 ROD including Sections X.B.3 Structure Removal, X.B.4 Tank Removal 
(Underground Storage Tanks), X.B.5 Main Building and X.B.6 Closure of Main Building. 
After a major MP A fire on August 12, 1999, the structures that still remained on the Site 
became extremely hazardous and an EPA emergency response contractor removed the fire 
debris from the premises. A Unilateral Administrative Order was also issued for the removal 
action to Chemclene. Removal action work to stabilize the remaining buildings and to 
perform post fire sampling was divided between EPA and Chemclene. Tht: work completed 
by Chemclene pursuant to the AO and removal order is summarized in the September 2000 
Remedial Action Report, which was accepted by EPA on September 21, 2001. 
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Concurrent with the construction of the MPA cap (see below) remaining structures were 
demolished to the level of the supporting concrete slabs and additional waste material 
including drums, tanks, fire extinguishers, and cylinders were properly disposed. This portion 
of the selected remedy was completed and was documented in the Remedial Action Report 
by EPA on May 2, 2006. 

• Operable Unit 2 Main Plant Area 

Soils: To prevent direct contact with contaminated soils in the MP A and to reduce the 
potential for continued migration of contaminants to the groundwater, EPA chose to cap this 
portion of the Site in the 1997 ROD. Between May 2005 and May 2006, O'Brien & Gere 
(OBG) on behalf ofCSDG, completed the construction of the required MPA cap. As 
discussed above under Operable Unit 1, the remaining structures, tanks and debris were 
removed in May 2005 by OBG in accordance to the 1997 ROD in order to implement the 
MPA cap remedy. The Remedial Action Report for this portion of the remedy was accepted 
by EPA on May 2, 2006. Operation and Maintenance of the MP A cap and fencing are 
ongomg. 

Groundwater: The 1997 ROD required the extraction and treatment of groundwater via air 
stripping followed by carbon adsorption and reinjection of the treated water in the MP A. The 
July 2009 ESD modified the MPA groundwater remedy to allow for the treatment of the 
groundwater in situ, via AISB treatment, while retaining the extraction and reinjection 
portions of the remedy. The remedial design for the MPA groundwater AISB remedy was 
submitted by OBG on behalf of the CSDG in July 2009. The final remedial design was 
approved by EPA in September 2009. OBG mobilized to begin construction on October 19, 
2009. The construction consisted of the installation of five new injection wells and the 
retrofitting of two existing wells for a total of seven injection wells. Four existing wells were 
modified for extraction purposes and one new extraction well was installed (Figure 7). 
Each well was fitted with an access manhole to allow for below grade access. 

A pre-manufactured 640 square foot building system was assembled on the Cap to act as the 
AISB Treatment building (Figure 3). The building resembles a horse barn to better blend in 
with the surrounding residential community. The AISB System, including a 500 gallon 
equalization tank and pump, tanks and associated metering equipment for the automated 
addition of sodium lactate, nutrients and pH adjustment (sodium carbonate), a nitrogen 
blanketing system for the equalization tank with associated venting system and a 
programmable logic control (PLC) system to control the overall system operations was 
installed in the building. The system is currently operating as designed and performance 
monitoring of the AISB system is being implemented in accordance with the final remedial 
design sampling and analysis plan. See page 18 Data Review for a discussion of the 
sampling results. 
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• Operable Unit 3 Residential Water supply 

In accordance with the 1997 ROD, a waterline was installed to prevent ingestion and 
inhalation of contaminants in groundwater at residences affected or potentially affected by 
the Site. In January 2000, contractors for the Philadelphia Suburban Water Company 
extended existing water mains with approximately 550 feet of six inch ductile iron pipe along 
with the necessary valves and valve boxes. The main was extended to provide service to 50 
residential properties along Conestoga Road, Phoenixville Pike and the Hill Brook Circle 
development. Connection of the residential properties to the newly extended water mains 
began in February 2000. Exterior and interior connection work for properties, and well 
abandonment of 33 residential wells continued through August 2000. The rerouting of 
piping and the installation of back flow preventers was completed on properties which were 
permitted to keep their well for exterior non-potable purposes. The existing carbon filtration 
units at 19 residences were removed as part of the action as well. Property restoration work 
continued through Spring 2001. Physical construction was completed in May 2001. The 
Remedial Action Report for this portion of the remedy was submitted by demaximis, inc. on 
behalf of the CSDG on July 30, 2001. 

• Operable Unit 4 Former Disposal Area/Mounded Area 

Soils: The 1997 ROD called for excavation and off-Site disposal of FDA/MA soils. 
Additional soil data revealed extensive contamination to a depth of 35 feet. As a result, a 
pilot study was conducted on-Site between November 2001 and January 2002 by Golder 
Associates to evaluate the effectiveness of SVE. Following the submittal and acceptance of a 
FFS regarding SVE in May 2002, EPA solicited public comments on the proposed change. 
The ROD was amended in March 2005 to reflect this change in the remedy. 

Between May 2005 and May 2006, OBG on behalf of CSDG, completed the construction of 
the required SVE System. During the construction of the remedy in the FDA/MA, 
approximately 143 cubic yards of PCB impacted soils were excavated to two feet below final 
grade and disposed of off-site. The excavation was backfilled and graded with clean fill to 
final grade. The SVE system includes 55 vapor extraction points which are manifolded 
together in six header boxes. The system includes two converted ocean cargo boxes and 
three carbon units and their associated piping and valves on a reinforced concrete pad which 
is surrounded by security fencing. One sea box houses the blowers, moisture separator, roof
top heat exchanger and associated valves, piping, instruments and gauges. The other sea box 
houses the motor controls and programmable logic computer (Figure 4). In addition, 
monitoring well CC-11 was abandoned and replaced with monitoring well CC-11 R as part of 
the FDA/MA construction (Figure 5). The Remedial Action Report for this portion of the 
remedy was accepted by EPA on May 2, 2006. 

Groundwater: The 1997 ROD calls for a Monitored Natural Attenuation program to 
monitor naturally occurring reduction of contaminant concentrations in groundwater in the 
FDA/MA to Groundwater performance standards. This portion of the selected remedy is 
currently being implemented by OBG on behalf of the CSDG. See Data Review on page 18 
for discussion of sampling results. 
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Institutional Controls 

The 1997 ROD called for institutional controls relating to groundwater under both the 
MP A and FDA/MA, as well as soils under the MP A Cap. Pursuant to the Owner/Operator 
Consent Decree entered in Federal Court in July 2006, the Owner/Operator responsible parties, 
agreed to implement the Institutional Controls for the Site as set forth in the 1997 ROD. An 
Environmental Protection Easement and Declaration of Restrictive Covenants as well as Notices 
of Use Restrictions have been put in place to prevent disturbance of the cap and the installation 
of wells for potable use, or which would have an adverse hydraulic effect on the treatment 
systems at the Site in accordance with the 1997 ROD and the July 2006 Consent Decree. The 
1997 ROD also called for the prevention of consumption of contaminated groundwater that has 
migrated off-site beyond the FDA/MA, or MP A, and prevent any new hydraulically adverse 
pumping that would affect the treatment systems in place at the Site. These ROD requirements 
are currently met by the Chester County Health Department (CCHD) implementing its 
regulations that require a permit for any new supply wells prior to installation. The CCHD 
regulations also require sampling of any new well installed in the vicinity of the Site to 
demonstrate that it meets the drinking water standards before permission from the CCHD is 
granted to use the new well for drinking purposes. 

System Operation/Operation and Maintenance 

Since the second five year review, OBG on behalf of the CSDG has operated and 
maintained the MP A cap, the MP A AISB groundwater treatment system, FDA/MA SVE system, 
associated fencing at both portions of the Site, as well as the access roads for the Site. Only 
routine maintenance has been necessary for the access roads, fences and MP A cap since 
September 2010. 

Potential site impacts from climate change including increased frequency and intensity of 
precipitation events, etc., have been assessed, and the performance of the remedy is currently not 
at risk due to the expected effects of climate change in the region and near the site. 

FDA/MA SVE system 

Shortly after SVE system start up in 2005, significant rain events raised groundwater 
levels in the vicinity of the Site. The increased rainfall also increased lenses of perched water in 
the area of the SVE system, blinding some SVE system extraction well open screen intervals, 
limiting the total open screen length of the system. Several steps have been taken to try to 
optimize the ability of the system to remove VOC mass in the areas of well screen blinding with 
perched or elevated groundwater. These efforts have included a Temporary Surface Infiltration 
Study from November 2006 through January 2007, which studied the effects an impermeable 
cover might have on perched water in the FDA/MA area. A Vacuum Step-up Test was 
conducted from January 12 through January 26, 2007. An Air Inlet Well Study was conducted 
from February 2 through March 12, 2007 followed by a Vacuum Step-Down Test from March 13 
through March 27, 2007. Short Term and Long Term Radius oflnfluence Studies were 
conducted in April 2007 and July 2007, respectively. 
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A Focused Air Inlet Well Study (FAIS) was conducted from April through August 2007. 
Seven SVE extraction points were used for extraction and the remaining 48 extraction points 
were configured as air inlets. The total well open screen length generally improved during the 
F AIS with decreasing seasonal groundwater levels and lower SVE System vacuum. 

After completion of the FAlS, 24 air inlets were converted to SVE extraction points and 
operated at a reduced vacuum. A total of 29 out of 31 extraction points remained open and 
operational through February, 2008, followed by a period of seasonally higher groundwater 
levels from April 2008 to June 2008, during which time 17 of 29 SVE extraction points remained 
open. In February 2008, variable vacuum controls were installed on 20 select points for 
individual SVE vacuum reductions in response to groundwater upwelling. The variable controls 
allowed for an overall SVE vacuum system increase while decreasing the vacuum on 20 select 
extraction points, which resulted in an overall increase of mass removal rates. The use of the 
variable vacuum controls began in July 2008 to correspond with the installation of eight new air 
inlet points and three new SVE extraction points. The new air inlet points were installed to 
improve air flow in the unsaturated soil zone and reduce the upwelling effect in surrounding 
SVE wells in specific portions of the treatment area. The new SVE extraction points were 
installed to increase the overall voe mass flux removal rates in those areas as well. Mass 
removal increased significantly in these areas following installation of the new extraction points 
and the use of the variable vacuum controls. 

In follow-up to the 2010 Five Year Review recommendation, an Active Air Injection 
(AAI) Pilot Test was conducted in Jµne/July 2011. The goals of the pilot test were to evaluate the 
asymptotic trends in voe mass removal that had been observed in some areas and to evaluate 
the effectiveness of Active Air Injection coupled with the existing SVE System in achieving a 
sustained increase in mass removal at the site. The test included the installation of two new air 
injection wells (AI-9 and AI-10), baseline performance monitoring, a pressure step-test, and 
post-pilot monitoring. O'Brien & Gere worked directly with USEPA and USAeE during the 
development of the Work Plan, field implementation, and real-time field data analysis of the AAI 
Pilot Test. AAI coupled with the existing SVE System did not have a sustained effect in 
enhancing the voe mass removal from the site. The effect of AAI was limited to a brief increase 
in voe mass removal immediately after increasing the pressure to the AAI wells. The AAI Pilot 
Test also provided additional evidence that mass removal from the Site is diffusion-limited. 

In November/December 2013, the USEPA approved a work plan submitted by O'Brien 
& Gere on behalf of the eSDG to proceed with a pulsed operation program at the Site predicated 
on sufficient open screen length in the SVE extraction wells. The purpose of the pulsed or 
cyclic operation program was to determine if additional mass removal ofVOes could be realized 
via the pulsed operation of the system or if the SVE system had reached its effective limit to 
remove voe mass. Water levels improved sufficiently to begin pulsed operation on July 14, 
2014. The first operational period resulted in a rapid decrease in well headspace voe 
concentration, but no PID rebound was observed during the following non-operational period. 
After consultation with USEPA and USAeE on September 4, 2014, operations at the Site were 
transitioned from pulsed operation to post-pulsed operation monitoring, with the SVE System 
remaining in the non-operational mode. At the request of the USEPA, O'Brien & Gere 
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continued to collect well headspace PID measurements to further assess shutdown period voe 
trends through June 2015. 

In February 2015 O'Brien and Gere on behalf of the eSDG submitted the draft Fourth 
Soil Vapor Extraction Performance Report which included system data from October 2010 
through October 2014 and presented conclusions and recommendations n:ganling the pulsed 
operations program and the effectiveness of the SVE system. The major conclusions presented 
included: 

1) The total Voe mass removed by the SVE System from start-up in December 2005 
through October 2014 is approximately 11,861 lbs, with roughly 11,700 lbs. ofVOes 
removed in the first six years of operation and less than 200 lbs. removed in the last two 
years. 

2) The SVE System mass flux in all well areas has been asymptotic since December 2011. 
3) Neither the AAI Pilot Test nor Pulsed Operation resulted in a sustained increase in mass 

flux. 
4) The SVE System is no longer an enhanced mass-removal operation and its application 

has reached the limit of the technology. 

O'Brien and Gere on behalf of the eSDG recommended tennination of the pulsed 
operation testing and to proceed with final SVE system shutdown plans including preparation of 
a shutdown verification soil sampling work plan. EPA, P ADEP and SVE experts with the 
USAeE have reviewed the draft Fourth Soil Vapor Extraction Performance Reports conclusions 
and recommendations and provided comments and concerns regarding the recommendations and 
conclusions. The most significant concern raised was that while there is general agreement that 
the SVE system has reached the limits of its effectiveness given the current Site conditions in the 
FDA/MA, the objective of the SVE system was to reduce the voe mass in subsurface soil 
enough to allow for natural attenuation processes to effectively restore FDA/MA groundwater to 
Groundwater performance standards. SVE system extraction points which were converted to 
overburden monitoring wells, have had recent sampling results for total voe concentrations 
greater than 1,000 ppb. Although the SVE system was very successful in removing over 11,000 
lbs ofVOes, it is unclear whether sufficient voe mass was removed to meet the groundwater 
clean-up objective, or if consideration of another remediation technology might be warranted. 
Sub surface soil sampling may be warranted to better define the extent and concentration of 
residual voes in sub surface soils. Resolution of the EPA concerns is pending. 

AISB groundwater treatment system 

The MPA AISB groundwater treatment system has been operating as designed since 
March 2010 and performance monitoring of the AISB system is being implemented in 
accordance with the revised final remedial design sampling and analysis plan. The AISB 
groundwater treatment will be operated and maintained until groundwater clean-up standards in 
the 1997 ROD and 2012 ESD have been met. 

After lengthy negotiations to gain access, monitoring well G W-19 was installed in the 
municipal right of way of a residential property in June 2013. The well was called for in the 
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final approved Remedial Design in 2005 to determine the extent ofVOC contamination in 
groundwater north of the MPA. The well has been sampled twice a year since it was installed. 
While the addition of GW-19 and the sampling data it provides has enhanced the CSM, further 
monitoring location(s) are required to the north of the MPA to clarify the extent ofVOC 
contamination and complete the CSM. 

Performance indicators used to monitor AISB system performance are system flow and 
distribution of organic acids. Total system flow was observed during the first two operational 
years at rates consistently greater than 100,000 gal /month. However, during operational years 3 
and 4 (2012-2013) a decline in system flow was observed. During this time flow was 
consistently less than 100,000 gal per month, and often less than 75,000 gal I month. Similarly 
during this time, organic acid distribution to the MPA declined and the reductive dechlorination 
of parent compounds slowed resulting in rebounding VOC concentrations. Declining flow, along 
with reduced organic acid distribution, was an indication that system performance was declining. 

In order to determine the possible cause(s) of the reduced system flow and declining 
organic acid distribution two investigations were conducted. A microcosm study was conducted 
on extraction well GW-10 to assess the bacterial population and function as a result of the 
depletion of electron donor. The study was initiated in December 2013 and completed in May 
2014. The study found that bacteria were still active in GW-10 and bioaugmentation was 
unnecessary and that the absence of appreciable trace minerals in groundwater had become a 
limiting factor to the in situ reductive dechlorination process. Additional trace minerals have 
been added to the amendments to the extracted groundwater prior to reinjection to address the 
problem. 

Additionally, in an attempt to determine the cause ofreduced system flow, an optical 
televiewer inspection of system wells, GW-10, GW-18 and -07 was performed in December 
2013. The televiewer revealed build-up of dark bio-material on the well screens (Figure 8.) As a 
result of the finding that the well screens were clogged with bio-material build-up, a well 
rehabilitation test was performed on extraction well GW-10 in July 2014. Based on the success 
of the GW-10 rehabilitation procedure the remaining extraction wells were rehabilitated in 
August 2014 (GW-8, GW-12A, GW-18). System injection wells were rehabilitated in February 
and March 2015 (IW-1, IW-2, IW-3, IW-4, IW-5, GW-9). As a result of the well rehabilitation 
efforts, the total system flow increased significantly. Total system flow has returned to levels 
achieved during the first two years of operation. (Figure 9.) Additionally, a plan to routinely 
inspect, and if necessary, rehabilitate AISB system extraction and injection wells has been 
implemented. 

V. Progress Since Last Five-Year Review 

This is the third Five-Year Review for the Malvern TCE Superfund Site. The second 
Five-Year Review for the Site which was issued on September 30, 2010 contained the following 
protectiveness statement: The assessment during this five-year review found that the remedies are 
operating as designed in accordance with the requirements of the Record of Decision (ROD), dated 
November 1997, the ROD Amendment, signed March 2005 and the Explanation of Significant Difference 
(ESD), dated July 2009. The Site is protective of human health and the environment. The most 
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immediate risk of exposure to contaminated groundwater was eliminated by the connection of residents to 
the public water supply, which was completed in May 2001. The Main Plant Area (MPA), and the Former 
Disposal Area/Mounded Area (FDA/MA) soil remedies' construction, including the MP A cap and Soil 
Vapor Extraction system (SVE), respectively were completed in 2005. The MPA groundwater 
Accelerated In-situ Bioremediation System (A/SB) construction was completed in March 2010, as 
documented in the July 23, 2010 Preliminary Close Out Report. The FDA/MA groundwater remedy is 
monitored natural attenuation (MNA) and sampling has been conducted since 2005 to monitor the 
progress in reaching groundwater clean up goals. Natural attenuation processes appear to be reducing 
the levels of contamination in FDA/MA groundwater. Operation and maintenance of the SVE system, cap 
and A/SB System is on going, as is long term monitoring to determine when the cleanup goals as set forth 
in the decision documents are met. Institutional controls relating to groundwater under both the MP A 
and FDA/MA, as well as soils under the MPA Cap have been put in place in accordance with the 1997 
ROD and the July 2006 Consent Decree. Additionally, CCHD regulations require a permit for any new 
supply wells prior to installation. The CCHD regulations also require sampling of any new well installed 
to demonstrate that it meets the drinking water standards before permission from the CCHD is granted to 
use the new well for drinking purposes. 

The Issues and Recommendations identified in the 2010 third Five-Year Review are as follows: 

Table 2: Issues and Recommendations from 2010 Five-Year Review 

Affects 
Recommendatio 

Party Oversight Milestone Protectiveness 
Issue ns and Follow-

Responsible Agency Date (YIN) 
up Actions 

Current I Future 
Add 1,4 Modify remedy to 

dioxane as add 1,4 dioxane 
EPA EPA 03/31/2011 N N contaminant of as contaminant of 

concern concern 
Former 

Disposal 
Area/Mounded 

Implement Active 
Area soil vapor PRP EPA 03/31/2011 N N 

extraction 
Air Injection Pilot 

system well 
blinding 

In February 2012, EPA issued a second ESD for the Site relating to both the FDA/MA and MPA 
groundwater remedies adding vinyl chloride and 1,4 dioxane as contaminants of concern, as well 
as a cumulative risk performance standard for the groundwater remedies in both OU2 and OU4. 
Performance standards are either MCLs or non-zero Maximum Contaminant Level Goals 
(MCLGs), whlchever is more stringent, or where there are neither, the EPA risk range. 

15 



Malvern TCE Third Five-Year Review draft August 2015 

Specifically, the second ESD established the following performance standards for groundwater: 

The performance standards for the contaminants in the groundwater at the MP A: 

Contaminant 
Chloroform 
Trichloroethene(TCE) 
1, 1-Dichloroethene(l, 1-DCE) 
1,2-Dichloroethane( 1,2-DCA) 
Tetrachloroethene(PCE) 
Vinyl Chloride 
1,4-Dioxane 

MCL (ug!I) 
80 
5 
7 
5 
5 
2 

MCLG Cug/l) 
0 
0 
7 
0 
0 
0 

Risk Range(ug/l) 

0.67 - 67.0 

The performance standards for the contaminants in the FDA/MA groundwater are listed 
below: 

Contaminant 
Chloroform 
Trichloroethene(TCE) 
1, 1-Dichloroethene( 1, 1-DCE) 
1,2-Dichloroethane(l ,2-DCA) 
Tetrachloroethene(PCE) 
Vinyl Chloride 
1,4-Dioxane 

MCL Cug/l) 
80 
5.0 
7.0 
5.0 
5.0 
2.0 

MCLG (ugll) 
0 
0 
7 
0 
0 
0 

Risk Range Cug/l) 

0.67 - 67.0 

Site cleanup goals for groundwater will be achieved when the cumulative risk of all site 
contaminants, including 1,4-dioxane and vinyl chloride, meet the groundwater 
performance standard described above. In addition, the cumulative risk presented by all 
remaining Site-related compounds in the groundwater at the conclusion of the remedy 
must be at or below the lE-04 cancer risk level, and the non-cancer hazard index ("H.I."), 
which is the sum of the chemical-specific, target-organ-specific hazard quotients for these 
compounds, must be equal to or less than 1. 

In addition, as described above in the System Operation/Operation and Maintenance 
Section an active air injection pilot was implemented in June and July 2011 and in 2014 a pulsed 
operation program was implemented in the FDA/MA. The purpose of the pulsed or cyclic 
operation program was to determine if additional mass removal of VO Cs could be realized via 
the pulsed operation of the system or if the SVE ystem had reached its effective limit to remove 
VOC mass. Neither the AAI Pilot Test nor Pulsed Operation program resulted in a sustained 
increase in mass flux. Based on the results, it has been determined that the SVE system is no 
longer an enhanced mass-removal operation and its application appears to have reached the 
limits of the technology. However, the objective of the SVE system was to reduce the VOC 
mass in subsurface soil enough to allow for natural attenuation processes to effectively restore 
FDA/MA groundwater to Groundwater performance standards. Although the SVE system was 
very successful in removing over 11,800 lbs ofVOC mass, it does not appear that sufficient 
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VOC mass was removed to allow natural attenuation processes to achieve the groundwater 
clean-up performance standards in the FDA/MA. A FFS is recommended to evaluate 
alternatives to restore FDA/MA groundwater to performance standards. 

VI. Five-Year Review Process 

Administrative Components 

This Third five-year review of the Site was completed by Charlie Root, EPA RPM for the 
Site. The P ADEP RPM, Carly Baker was notified of the five-year review process. P ADEP 
Supervisor, Tim Cherry participated in the May 07, 2015 Site Inspection. PADEP has reviewed 
the third five year review document. 

Community Involvement 

A public notice of the Third five-year review for the Site was posted in the Daily Local 
Newspaper of Chester County on May 22, 2015. On May 07, 2015 the EPA RPM, along with 
PADEP and representatives of demaximis, inc. and Obrien & Gere, contractors for the CSDG, 
met with the East Whiteland Township Environmental Advisory Committee to provide a general 
Site update, explain the five year review process and answer any questions or concerns they had 
regarding the Site. In addition, the EPA RPM spoke with John Nagel, East Whiteland Township 
Manager regarding the five year review and the Site in general. The township officials did not 
raise any issues of concern regarding the Site, or the five year review. They also expressed that 
they were pleased with the progress at the Site and wished to be updated as the clean-up 
progresses. 

Document Review 

The five-year review consisted of the review ofrelevant documents including the following: 

• ROD dated November 1997 
• ROD Amendment dated March 2005 
• Explanation of Significant Difference dated July 2009 
• Explanation of Significant Differences dated February 29, 2012 
• Remedial Action Report prepared by Chemclene Corporation in September 2000 
• Remedial Action Report for Residential Waterline Connections prepared by de maximis, 

inc., July 30, 2001 
• Remedial Action Construction Completion Report, March 2006 
• Malvern AISB Construction Completion Report, September 2012 
• Malvern TCE Site Monthly Progress Reports, October 2010 through May 2015 prepared 

by de maximis, inc. on behalf of CSDG. 
• Draft Groundwater Monitoring Progress Report FDA/MA, March 2015 
• Draft Fourth SVE performance Report, February 2015 
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Data Review 

FDA/MA Groundwater - MNA 

FDA/MA bedrock monitoring wells (CC-5, CC-9, CC-1 lR, CC-14), converted SVE 
extraction wells (B-5S, C-9D, D-7D) in the overburden groundwater zone, and selected 
residential wells in the Hill Brook Circle neighborhood (DW-41, DW-60, DW-69) which were 
converted into monitoring wells during. installation of the waterline are monitored semi-annually 
to help track the progress of clean-up in the FDA/MA dissolved contaminant plume (Figure 5). 
VOC contamination in the closest converted residential well to the FDA/MA (DW-41) decreased 
below MCLs in the early 2000's and has been not been detected at all since 2005. The other 
converted residential wells (DW-60 and DW-69) have been non-detect for VOCs since routine 
sampling began after installation of the waterline in 2000 (Table 3). 

Since the Second Five Year Review in 2010, the concentration ofTCE in monitoring 
well CC-5 has fluctuated between 24 ppb and 12 ppb, the concentration of PCE has fluctuated 
between 3 ppb and 8 ppb and the concentration of 1,4 dioxane had a high detection of 19 ppb and 
a low of 12 ppb during the ten sampling events conducted. However, these concentrations are 
significantly lower than the historic high concentrations prior to implementation of the remedial 
action in 2005 (TCE- 380 ppb, PCE- 100 ppb and 1,4 dioxane - 58 ppb, respectively). The 
concentration of cis dichloroethene (cDCE) has decreased from 3,200 ppb in 2006 to 78 ppb in 
2014 (Table 3). 

Well CC-9 data shows increasing concentrations (TCE, PCE, VC) or significant variation 
in concentration (cDCE, 1,1-DCE) since the Second Five Year Review. The concentrations for 
all five contaminants exceed their respective groundwater performance standards. The 
increasing trend is problematic and warrants further consideration in relation to the Site CSM 
and whether the SVE system has removed sufficient VOC mass to allow natural attenuation 
processes to achieve groundwater performance standards. The concentration of 1,4 dioxane in 
Well CC-9 has remained relatively stable since the Second Five Year Review with 
concentrations less than 20 ppb (Table 3). 

VOCs have not been detected in any samples collected from monitoring well CC-1 lR 
since 2005. 

TCE (-110 ppb), 1,4 dioxane (-20 ppb) and PCE (-8 ppb) concentrations have remained 
stable in monitoring well CC-14 since the implementation of the remedial action in 2005 (Table 
3, Figure 5). The CC-14 open-borehole interval was found to have collapsed or filled in between 
130.4 to 145 feet below ground surface. It has been speculated that the collapsed portion of the 
bore hole or failed well construction could be contributing to the stable sampling results. OBG 
on behalf of the CSDG submitted a plan in June 2015, which was subsequently approved by 
EPA, to install two new wells in the area of CC-14. One well will be completed as a bedrock 
monitoring well and the se ond well will be completed as an overburden well. CC-14 will not be 
abandoned until after drilling the new wells. If observations from drilling the new wells indicate 
that CC-14 monitors an interflow zone between overburden and competent bedrock, CC-14 
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could be retained for monitoring. However, given the current concerns with CC-14, it is 
anticipated that this well will be abandoned. The well installation is expected to be completed by 
early August 2015. Sampling of the new wells will be incorporated into the semi-annual 
sampling plan to assess the location of additional wells in that area of the FDA/MA that will be 
necessary to complete the CSM. 

B-5S, D-7D and C-9D are former SVE system wells converted in 2007 to monitoring 
locations for overburden groundwater immediately under the FDNMA SVE system. 
Concentrations of total VOCs have decreased significantly for each well from 2007 to 2014, 
however, they remain well above performance standards. Well C-9D had the highest historic 
total voe concentration among the three overburden wells with a total voe concentration of 
35,146 ppb which decreased to 4,886 ppb in 2014. Similarly total VOC concentrations in B-5S 
decreased from 1,507 ppb in 2007 to 426 ppb in 2014 and in D-7D from 15,298 ppb in 2007 to 
1,848 ppb in 2014 (Table 3, Figure 5). Although the SVE system was very successful in 
removing over 11,800 lbs ofVOC mass, it does not appear that sufficient mass was removed to 
allow MNA mechanisms to achieve groundwater clean-up objectives based on the most recent 
data. Sub surface soil sampling may be warranted to better define the extent and concentration 
of residual VOCs in sub surface soils and to determine if additional remedial action is warranted 
to further reduce VOC mass. A FFS will be prepared to evaluate soil and groundwater 
alternatives to restore FDNMA groundwater to performance standards. Three dimensional 
visualization software is recommended to assist with the evaluation. 

Parameters in addition to the VOCs which are monitored routinely as part of the 
FDNMA MNA evaluation program include, field measurement of dissolved oxygen (DO), 
oxidation reduction potential (ORP), pH, ferrous metal and lab analysis of nitrite, nitrate, iron, 
sulfate, sulfide, phosphorous, manganese, sodium, potassium, calcium, magnesium, methane, 
ethane, ethene, alkalinity, chloride, carbon dioxide and total and dissolved organic carbon. 
Results from these analyses are routinely reported along with the analyses for VOCs in the 
FDNMA. 

The results of the MNA monitoring indicate that natural attenuation processes (aerobic 
degradation and reductive chlorination) to some degree appear to be reducing the dissolved 
contaminant plume in the overburden groundwater. Analysis of the MNA samples indicate that 
total voe concentrations are decreasing in the bedrock groundwater and a number of natural 
attenuation processes may be occurring at the Site including, dispersion, dilution, in situ 
biodegradation and diffusion. However, sampling will continue and MNA will be evaluated in 
the FFS with other alternatives capable of restoring groundwater. 

MPA Groundwater - AISB 

OBG, on behalf of the CSDG, has provided updated AISB data and evaluation packages 
semi-annually since the AISB system came on-line in 2010 (Table 4.). With the exception of the 
period in 2013 and 2014 where system flow and amendment distribution was impacted due to 
well bio-fouling, all of the evaluations showed encouraging trends towards complete degradation 
of TCE/TCA in the MP A area. 
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While the total voe concentrations in MP A source area wells remains significantly 
above clean-up standards, an overall 76-90% reduction in voe concentration has been realized 
compared to source area historical maximum concentrations prior to start-up of the AISB system. 

TeE concentrations in MP A source area wells have decreased significantly from historic 
maximums as a result of the operation of the AISB system: 

• GW-10: 81,400 to 390 ppb 

• GW-12A: 3,550 to 350 ppb 

• GW-18: 33,000 to 100 ppb 

• CC-7: 21,000 to 530 ppb 

• GW-7: 20,000 to 2 ppb (30,050 to 75 ppb cDCE) 

• GW-8: 313 to 2 ppb (20,480 to 6 ppb cDCE) 

• GW-1: 23,000 to 2 ppb 

Figure 6 is a graphic depiction of the distribution of total chlorinated ethenes in 
groundwater in the MPA in snapshots from 2008, 2012, 2014 and 2015. After lengthy 
negotiations to gain access, monitoring well GW-19 was installed in the municipal right of way 
of a residential property north of the MP A in June 2013. The well has been sampled twice a year 
since it was installed. The most recent sampling results for TCE from the well was 52 ppb, 
which is consistent with the previous four rounds of sampling from the well. While the addition 
of GW-19 and the sampling data it provides has enhanced the CSM, additional monitoring 
location(s) are required to define the extent of the plume in the MPA. 

As Figure 6 indicates, there is a large spatial distance between GW-19 and GW-14A/14B 
with total voe concentrations above 100 ppb and possibly over 1,000 ppb in the wells with no 
additional wells further north or west. The graphic depiction arbitrarily cuts off the extent of the 
groundwater plume to the north and west as a result of a lack of data beyond the existing well 
network. The same can be said for the area between G W-11 and CC-01 and the area beyond 
them to the south and west. Therefore, additional monitoring locations are required to the north, 
south and west of the current MPA well network to clarify the extent ofVOC contamination and 
complete the CSM consistent with EPA's May 2014 Groundwater Remedy Completion Strategy. 

The AISB system sampling results to date have been encouraging and the system appears 
to be functioning as designed and intended by the decision documents. The AISB treatment 
system appears to be distributing amendments throughout the intended MP A treatment area, and 
characteristic changes in groundwater have been observed throughout the intended treatment 
area. The AISB system has shown success at achieving complete de-chlorination of TCE/PCE to 
ethene and chloroethane, respectively, as evidenced by the increased concentrations of both 
identified during monitoring. 
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1,4 Dioxane 

Analysis for 1,4 dioxane has been included for all ground water samples collected at the 
Site since the 2005 five year review. 1,4 dioxane is present in both the MP A and FDA/MA 
ground water. The 2012 ESD added 1,4 dioxane as a contaminant of concern. However, since 
sampling began in 2005 concentrations of 1,4 dioxane have decreased by an order of magnitude 
in the area of the AISB ground water treatment system. Although 1,4 dioxane remains present in 
excess of the acceptable risk range in the MP A, it is believed that the AISB system will be able 
to deliver the appropriate treatment media necessary to treat 1,4 dioxane. 

Site Inspection 

The third five year review Site inspection was conducted on May 07, 2015. The 
inspection was conducted by Charlie Root, EPA, along with Tim Cherry, PADEP. Contractor 
representatives for the CSDG, including Chris Young, demaximis, inc. and Mike Kozar and 
Scott Brown, OBG also participated in the inspection. Bill McKenty, EPA hydrogeologist, and 
Katie Matta, EPA Biological Technical Assistance group representative for the Site, also 
participated in the Site inspection. The AISB treatment system for groundwater treatment in the 
MP A was inspected including the building, pumps, piping and meters, equalization tank, 
amendment feed tanks, nitrogen blanket system, control system, injection wells and vaults and 
extraction wells and vaults. All were found to be in good working order and operating as 
designed. 

The MP A cap, storm water drainage system, fence and access road were also inspected. 
The cap vegetation cover was excellent with no signs of erosion. The cap storm water drainage 
system appeared to be operating as designed. The MP A access road and fence were in good 
repair. However, a few tall dead trees just outside the MP A fence were noted. If these trees fell 
in the future they could damage the fence and/or treatment building. The CSDG is evaluating 
cutting down trees to prevent any damage in the future. The SVE system in the FDA/MA 
portion of the Site was also inspected even though it is currently not being operated. The access 
road to the FDA/MA was in good repair and the storm water drainage measures appeared to be 
functioning properly. The SVE treatment system fence, enclosing the blowers, GAC units and 
control unit was in good condition. The control unit and the blowers are housed in sea 
transportation boxes that have been retrofitted for this use. Both boxes were in good condition. 
The SVE wells and the header boxes which house the well valving were in good repair. In 
summary, all components of the remedies for the both the MPA and FDA/MA portions of the 
Site were found to be in good condition, as designed and called for in the decision documents. 

Interviews 

A public notice was placed in the local paper, the Daily Local Newspaper of Chester 
County, on May 22, 2015. The EPA RPM did not receive any public inquiry regarding the Third 
Five Year Review as a result of the public notice. The EPA RPM spoke with John Nagel, East 
Whiteland Township Manager regarding the five year review and the Site in general. The 
township manager did not raise any issues of concern regarding the Site, or the five year review. 
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VII. Technical Assessment 

Question A: Is the remedy functioning as intended by the decision documents? 

The assessment of this Third Five Year Review found that the remedies were constructed 
in accordance with the 1997 ROD, as modified by the 2005 ROD Amendment, the 2009 ESD, 
and 2012 ESD. The remedy is functioning as intended by the decision documents with the 
exception of the SVE system, as described below. Currently, the MPA cap is being maintained 
and is performing as intended. The AISB groundwater remedy for the MP A is operating as 
designed and has achieved a significant reduction of the total TCE source area mass. The SVE 
system in the FDA/MA was very successful in removing over 11,800 lbs of VOC mass, 
however, the limits. of the technology have been reached. Immediate threats have been addressed 
and the remedies are protective. 

The OUl portion of the selected remedy (Building Deconstruction and Debris Removal) 
was partially performed as a removal action due to a fire at the Site in 1999. After the fire, an 
emergency removal action was taken to remove hazardous debris. Remaining building 
deconstruction and debris removal was completed as part of the construction of the MP A cap in 
2005. The remedial objective of OU3 relating to the water supply portion of the remedy to 
prevent ingestion and inhalation of contaminants in groundwater at residences affected or 
potentially affected by the Site was achieved in June 2000 with construc#on of the water line. 

Construction of the OU2 (Cap) and OU4 (SVE System) soil remedies and the OU4 
groundwater remedy (MNA) were completed in 2005 and have been functioning as designed 
with routine operation and maintenance since 2005. The OU2 cap prevents contact with the 
contaminated soil that remains on-site in that location, and institutional controls are in place to 
prevent disturbance of the cap. Various efforts have been ongoing since 2006 to increase the 
mass removal ofVOCs in areas of the SVE system where some well screens are blinded by 
lenses of perched groundwater and an increased persistent water table. Based on those efforts a 
general consensus has been established that the SVE system has reached the limits of its 
effectiveness given the current Site conditions in the FDA/MA. The objective of the SVE 
system was to reduce the voe mass in subsurface soil to allow for natural attenuation processes 
to effectively restore FDA/MA groundwater to groundwater performance standards. It does not 
appear that sufficient VOC mass was removed to meet the groundwater clean-up objectives. Sub 
surface soil sampling is warranted to better define the extent and concentration of residual VOCs 
in sub surface soils remaining above the FDA/MA soil clean-up standards and determine if 
additional remediation is required to achieve FDA/MA GW RAOs. A FFS is recommended to 
evaluate soil and groundwater alternatives that are more likely to achieve the groundwater 
performance standard. Three dimensional visualization software is recommended to assist with 
the evaluation. 

TCE concentrations have remained stable in monitoring well CC-14 since the 
implementation of the remedial action in 2005. OBG on behalf of the CSDG submitted a plan in 
June 2015, which was subsequently approved by EPA, to install two new wells in the area of 
CC-14. Sampling of the new wells will be incorporated into the semi-annual sampling plan to 

22 



Malvern TCE Third Five-Year Review draft August 2015 

assess the location of additional wells in that area of the FDA/MA necessary to complete the 
CSM. 

The 002 groundwater portion of the selected remedy (AISB treatment system) was 
constructed in the Fall and Winter of 2009-2010. Completion of construction was documented 
in the July 2010 PCOR for the Site. The AISB system sampling results have been encouraging 
and the system appears to be functioning as designed and intended by the decision documents. 
However, additional monitoring location(s) are required in the MPA to further refine the CSM 
consistent with EPA's May 2014 Groundwater Remedy Completion Strategy. 

1,4 dioxane is present in both the MPA and FDA/MA ground water. Although 1,4 
dioxane remains present in excess of the acceptable risk range in the MP A, it is believed that the 
AISB system will be able to deliver the appropriate treatment media necessary to treat 1,4 
dioxane. 

Although groundwater performance standards have not yet been achieved, the provision 
of the water supply to nearby residents and the implementation of institutional controls to 
prevent installation of new potable water wells in areas of groundwater contamination prevent 
consumption of contaminated groundwater from the site. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at 
the time of the remedy still valid? 

Since 1997, there have been numerous changes in exposure assumptions and toxicity 
data, however, these changes do not result in changes to the original risk decisions made for the 
Site or the protectiveness of the remedies selected and implemented. The Remedial Action 
Objectives stated above are still valid to address the risks posed by Site conditions and will be 
met by the remedies constructed pursuant to the 1997 ROD, the 2005 ROD Amendment, the July 
2009 ESD and February 2012 ESD. The groundwater performance standards set by the 2012 
ESD (and listed in Section V above) are equal to the current MCLs for each of the chemicals 
(with the exception of 1,4-dioxane for which there is no MCL) and in all cases equal to or more 
stringent than those set by the 1997 ROD. 

There have been significant changes in EPA's risk assessment guidance since 1997. 
These include changes in dermal guidance, inhalation methodologies, exposure factors, and a 
change in the way early-life exposure is assessed for TCE and vinyl chloride. Regarding 
changes in toxicity values, some have increased while others have decreased, making it 
impossible to generalize about whether the risks would be higher or lower if recalculated today. 
However, as required by the 2012 ESD, a cumulative risk assessment will be performed for the 
site with the most up-to-date guidance and toxicity values when groundwater cleanup standards 
have been achieved. Additionally, in late 2009 and early 2010, VI samples were collected from 
residential dwellings near the site. The findings indicated that VI was not occurring at these 
properties. Therefore, it is recommended that the groundwater be evaluated at the end of the 
remedy to ensure protectiveness at that time. Significant progress has been made in both the 
FDA/MA and MP A groundwater towards meeting the Site RA Os, which remain valid. 
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Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No information has been identified which questions the protectiveness of the remedies 
selected in the 1997 ROD, the 2005 ROD Amendment, the July 2009 ESD, or February 2012 
ESD. 

Technical Assessment Summary 

Based on the data reviewed, the monitoring and operating reports and the site inspection, 
the remedies are operating as intended by the ROD, the ROD Amendment, and the ESDs. 
Immediate threats have been addressed and the remedies are protective in the short-term. 
Additional monitoring locations are required to the north, south and west of the current MP A 
well network to further refine the CSM consistent with EPA's May 2014 Groundwater Remedy 
Completion Strategy. The objective of the SVE system was to reduce the VOC mass in 
subsurface soil to allow for natural attenuation processes to effectively restore FDNMA 
groundwater to groundwater performance standards. It does not appear that sufficient VOC mass 
was removed to meet the groundwater clean-up objectives. Sub surface soil sampling is 
warranted to better define the extent and concentration of residual VOCs remaining above the 
FDNMA soil clean-up standards and determine if additional remedial action is required to 
achieve FDA/MA GW RAOs. A FFS is recommended to evaluate soil and groundwater 
alternatives that are more likely to achieve the groundwater performance standard. TCE 
concentrations have remained stable in monitoring well CC-14 since the implementation of the 
remedial action in 2005. Two new wells are being installed in the area of CC-14. Sampling of 
the new wells will be incorporated into the semi-annual sampling plan to assess the location of 
additional wells in that area of the FDNMA necessary to complete the CSM. 

VIII. Issues 
Table 5: Issues 

Affects 
Affects Future 

Issues 
Current 

Protectiveness 
Protectiveness 

(YIN) 
(YIN) 

The CSM is incomplete, and the extent of 
#1 groundwater plume in the MP A has not been N y 

fully delineated. 

#2 
FDNMA soils not completely treated by soil 

N y 
vapor extraction system. 
The CSM is incomplete, and the extent of the 

#3 groundwater plume in the FDNMA near CC-14 N y 
has not been fully delineated. 
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IX. Recommendations and Follow-Up Actions 

Table 6: Recommendations and Follow-up Actions 

Affects 
Recommendations Party Oversight Milestone Protectiveness 

Issue and Follow-up Responsible Agency Date (YIN) 
Actions Current I Future 

The CSM is 
incomplete, and 

Fully delineate 
the extent of 
groundwater 

MPAplume EPA/ 
plume in the 

through installation PRPs PADEP 
09/30/2016 N y 

MPA has not 
and monitoring of 

been fully 
additional wells. 

delineated. 
Determine if 
residual voe 
contamination in 
soils will allow 
MNA to achieve 
performance 

FDA/MA soils standards in a 
not completely reasonable time EPA/ 
treated by soil frame and prepare PRPs 

PADEP 
06/30/2018 N y 

vapor extraction an FFS. Three 
system. dimensional 

visualization 
software is 
recommended to 
assist with the 
evaluation. 

The CSM is 
incomplete, and Delineate plume in 
the extent of the FDA/MA in area of 

groundwater well CC-14 through 
EPA/ 

plume in the installation and PRPs 
PADEP 

09/30/2016 N y 

FDA/MA near monitoring of 
CC-14 has not additional 

been fully monitoring wells. 
delineated. 
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X. Protectiveness Statement(s) 

Operable Urut: 1 - MPA Building Deconstruction and Removal 

The assessment during this five-year review found that the building deconstruction and 
removal remedy was completed in accordance with the Site decision documents and is protective 
of human health and the environment. 

Operable Unit: 2 - Main Plant Area 

The assessment during this five-year review found that the Main Plant Area cap and 
AISB treatment system remedies are operating as designed in accordance with the Site decision 
documents and are protective of human health and the environment in the short-term. Long-term 
protectiveness is expected to be achieved when groundwater performance standards have been 
met. 

Operable Unit 3 -Residential Water Supply 

The assessment during this five-year review found that the residential water supply 
remedy was completed in accordance with the Site decision documents and is protective of 
human health and the environment. 

Operable Unit 4 -Former Disposal Area/Mounded Area 

The assessment during this five-year review found that the Former Disposal 
Area/Mounded Area SVE System and MNA remedies are operating as designed in accordance 
with the Site decision documents and are protective of human health and the environment in the 
short-term. Long-term protectiveness is expected to be achieved when groundwater performance 
standards have been met. 

Site-wide Protectiveness Statement 

The assessment during this five-year review found that the remedies are operating as 
designed in accordance with the requirements of the Record of Decision (ROD), dated 
November 1997, the ROD Amendment, signed March 2005 and the Explanation of Significant 
Difference (ESD), dated July 2009 and the ESD dated February 2012. The Site is protective of 
human health and the environment in the short term. Immediate threats have been addressed and 
the remedies are protective. Long term protectiveness is expected to be achieved when 
groundwater performance standards have been met throughout the Site. 

XI. Next Review 

The next five-year review for the Site is to be completed within five years from the 
completion date of this review. 
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Figure 7. 

Main Plant Area - Ground water 
Change in Source Area Total VOC Concentrations Over Time 

CC-07* E 6/23/04 34,390 

GW-07* M 4/12/06 84,035 

GW-08* E 10/31/06 28,715 

GW-10* E 11/12/08 92,858 

GW-12A E 5/7/08 4,641 

GW-128 M 5/7/08 1,728 

GW-18 E 8/21/09 43,156 

All results in ug/l 
CVOCs include PCE, TCE, cDCE, VC, 1,1,1-TCA, 1,1-DCA 
E = Extraction ; M = Monitoring 
1/2 detection limit was used for calculations, as appropriate 

30,310 2,834 92% 

6,225 3,323 93% 

28,250 467 95% 

53,125 9,767 85% 

3,934 3,314 48% 

1,294 91 94% 

43,171 2,205 95% 

,Average: 86% 

Weighted Average:: 90% 

91% 

' 47% 

' 95% 
; 73% 

' 38% 

93% 

95% 

76% 

84% 

1 - Average concentration prior to treatment takes the average of up to three data points collected prior to the start 
of treatment, pilot test or full-scale. This may include a time range of several years due to infrequent data collection. 
2 - The average concentration of the most recent three data points through February 2015. For source area wells, the 
average is based on a time range of six months; for MNA and Peripheral wells, the average is based on a time range of 
one year. 
* - Indicates well was part of the pilot testing 



TABLES 



~""°""" 
EPA 

lluimum 
CC--05 CC--05 CC-05 CC--05 CC-OS 

5-mp!ODollt 
ConUminutt 

11/0812005 
11/08/2005 

03/2912006 06/21/2006 09/2112006 
Lewl(llCL) (Duplicate) v-Acetone NS < 6 < 6 < 6 < 12 < 6 

Benzene 5 < 0.5 < 0.5 < 0.5 < 1 < 0.5 

Bromodichloromethane eo' < 1 < 1 < 1 < 2 < 1 

~ eo' < 1 < 1 < 1 < 2 < 1 

llromom&lllane NS < 1 < 1 < 1 < 2 < 1 
2-l!ulanone NS < 3 < 3 < 3 < 6 < 3 
Carbon Disulfide NS < 1 < 1 < 1 < 2 < 1 

Ca<!JonTetracbloride 5 < 1 < 1 < I < i < 1 

crno.ooenzene 100 < 0.8 < 0.8 < 0.8 < 2 < 0.8 
Chloroethane NS < 1 < 1 < 1 < i < 1 

aiJorotonn so' 3 J 3 J 6 3 J 2 J 

Chloromelhane NS < 1 < 1 < 1 < 2 < 1 

Oibromochloromelhene 80' c 1 < 1 < 1 < 2 c 1 

c:ls-1,2-Dlchloroelhene (cDCE) 70 1,000 1,100 3,200 2,000 980 
clN.3·0Chiotoptopono NS . 1 < 1 < 1 < 2 < 1 
I 1-Dichloroelhane NS 7 7 18 10 6 
1,2-Dlchloroe-.., (DCA) 5 

~ e2 IE J 5 J 
I, 1-0H:hJaroelhllne (DCE) 7 . -1.2-Dichloroprapane 5 < 1 < 1 < 1 < 2 < 1 

1~Dioune 0..78- 70 . 56 58 36 30 24 

€tnyibenzene 700 < 0.8 < 0.8 < 0.8 < 2 < 0.8 
2-Hexanone NS < 3 < 3 < 3· < 6 < 3 
4-Methyt-2-penlanone NS < 3 . 3 < 3 < 6 < 3 

-~- Ctlbtl<I• 5 < 2 . 2 < 2 . 4 < 2 
Propane NS < 1 . ' < ' < ' < 1 
Styrene 100 < 1 < 1 < I < 2 < 1 
1, 1,2,2-Tetrachloroethane NS < 1 < 1 < 1 < 2 < 1 
Totn<h-thollo lPCEI 5 nlll'I l'lilllill f!WMl'I - -Toluene 1,000 < 0.7 c 0.7 c 0.7 < 1 < 0.7 
trans-1,2-Dichlornethene 100 1 J 2 J 2 J < 2 0.9 J 
lrans-1,3-Dichloropropene NS < 1 . 1 < l < 2 < 1 
11 1-Trichloroelhane !TCAl 200 45 45 120 57 36 
1, 1,2-Tnchloroelhane 5 15 15 21 14 7 
Trichloroethene (TCE) 5 tiiiO tiil!I r.wl - -Vinyl Chloride 2 < 1 c 1 1 J < 2 .. 1 
Xvlene lTolall 10.000 < 0.8 < 0.8 < OJI < 2 < o_0 

Table3. 
Volatile Organc Compounds

0

i~ FDA/MA Ground Water: 2005-2011 
2014 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

CC--05 CC--05 CC-05 CC-05 CC--05 

12120/2006 
12/20/2006 

03/29/2007 
03/29/2007 

06/19/2007 
(Ouplleale) (Duplicate) 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < ' < 1 < ' < 3 < 3 < 3 . 3 < 3 
< 1 < 1 < 1 . 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 

2 J 2 J 1 J 1 J 1 J 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

690 650 490 480 680 
< 1 < 1 < 1 < 1 < 1 

4 J 4 J 3 J 3 J 4 J 
3 J 4 J 3 J 3 J 3 J - 11!!.D ... 7 -< 1 . 1 < 1 < 1 .. 1 

21 20 19 19 20 . 0.8 < 0.0 < 0.8 < 0.8 < 0.8 . 3 < 3 < 3 < 3 < 3 . 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 . 2 

1 J < 1 J < 1 < 1 < 1 . 1 < 1 < 1 < 1 < 1 
< 1 · ....:.... < 1 < 1 < 1 - - - -. 0.7 . 0.7 < 0.7 < 0.7 < 0.7 . 0.8 . 0.8 1 J 1 J . 0.8 
< 1 . 1 < 1 < 1 < 1 

24 24 17 16 19 
5 5 3 J a J 3 J - - lllDliil - -.. 1 . 1 < 1 < 1 1 J 

< 0.0 < 0.8 < 0.8 • 0.8 . 0.8 
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DRAFT 

CC--05 CC-05 CC-05 

06119/2007 09/2512007 I 
(Duplicate) 

09125/2007 
(Duplicale) 

< 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 

< 1 < 1 c 1 

< 1 < 1 < ' < 3 < 3 < 3 
< ' < 1 < 1 
< I < I . I 

< 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 

1 J 1 J 1 J 

< 1 . 1 < 1 . 1 < 1 < 1 

670 660 640 
c 1 < 1 < 1 

4 J 4 J 4 J 
3 J 2 J 2 J - 6 6 

< 1 < 1 < 1 
19 23 21 . 0.0 . 0.8 < 0.8 

< 3 < 3 . 3 
< 3 < 3 < 3 
< 2 . 2 < 2 
< 1 . 1 < ' . 1 < 1 < 1 
< 1 < 1 < 1 - - -< 0.7 < 0.7 < 0.7 
< 0.8 < 0.8 < 0.8 . 1 < 1 < 1 

19 15 15 
3 j 2 J 2 J - - -1 J < 1 < 1 

< 0.8 < 0.8 c 0.8 

O'Brien & Gere Engineers, Inc. 
December 2014 



Sample Locat1on EPA 
Maximum 

CC-05 CC-05 CC-115 CC-05 CC-05 

Sample Date 
Contami1111nt 

12/1812007 
12/18/2007 

0312512008 
312512006 0611912006 U.vel(MCL) (Duplicate) (Duplicate) 

VololU..Or -stunlL 

~'°"" NS < 6 . 6 . 6 < 6 < 6 .......... 5 < 0.5 < 0.5 < 0.5 < 0.5 • 0.5 

ll(~alhano so' < 1 < 1 . 1 < 1 < 1 

Bramolonn eo' < 1 < 1 < 1 < 1 < 1 

Bromometnane NS < 1 < 'I < 1 < 1 < 1 
2-Butanone NS < 3 < 3 < 3 < 3 < 3 
Carbon Disulfide NS < t . t < 1 < I < 1 

C..-T- 5 < 1 c 1 < 1 < I < 1 
CtllOrobenzene 100 < 0.6 < 0.6 < 0.6 < 0.6 < 0.8 
Chloroethane NS < 1 < 1 < 1 < 1 < 1 

Chlorotorm so' 2 J 2 J 1 J 1 J 1 J 

C.hloromethane NS < 1 < 1 <. 1 < 1 < 1 

Dibromochlaromethane so' < 1 < 1 < 1 < 1 .. 1 

cis-1,2-Dichloroelhene (cOCE) 70 1,200 1,200 590 600 280 
cis-1,3-Dichloropropene NS . 1 < 1 < 1 < 1 < 1 
1.1-Dlchloroethane NS 8 7 4 J 4 J 2 J 
1,2-Dichtoroethlme (DCAJ 5 2 J 2 J 1 J 1 J < 1 
f1 1-Dichloraelhene (DCE) 7 Ela - 6 6 5 J 
t ,2-Dichloropropane 5 < 1 < 1 < 1 < 1 < t 
1 4-Diazanll 0.78- 78 I 15 14 15 14 14 

Elhyt>enzene 700 . 0.8 < 0.8 < 0.8 < 0.6 < O.B 
2-Hexaoone NS < 3 < 3 < 3 < 3 < 3 
4-Methyl-2-j>entanone NS < 3 < 3 < 3 < 3 < 3 
Melh"'"neChloride 5 < 2 < 2 < 2 < 2 < 2 
Propane NS < 1 < 1 < 1 < 1 < ' Styrene 100 < I < 1 c 1 < 1 < I 
1, 1,2,2-Tetrachloroethane NS 

·~ 
< 1 < 1 < 1 < 1 

Tetnu;hla«>e.lhene iPCEJ 5 - - - -Toluene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 . 0.7 
irans-1,2-Dichloroethene 100 < 0.8 < 0.6 . 0.8 c 0.6 < 0.6 
lrans-1,3-Dichloropropene NS < 1 < 1 c 1 c 1 < 1 
1.1.1 -Ttichlctoelhane CTCA) 200 18 17 11 11 B 
1, 1,2-lrichloroelhane 5 3 J 2 J 1 J 1 J 0.8 J 
Trichloroelhene (TCE) 5 [Ell CJ!B] IBEJ IS!!l!!!!I -Vinyl Chloride 2 < 1 < 1 c 1 < 1 < 1 
Xvlene (Total\ 10 000 < O.B < 0.6 c 0.8 c 0.6 < 0..6 

Table 3. 
Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 

2014 FDA/MA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

CC-05 CC-115 CC-05 CC-05 

6/1912008 12110/2008 

CC-OS 

(Duplicate) 0911712008 12/1012006 (Duplicate) 0312512009 

< 6 < 6 < 6 . 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 . 1 < 1 

< l < I < l < I < I 
< 3 < 3 < 3 < 3 < 3 
< I < 1 < I < I < I 
< I < 1 < I < I < I 
< 0.6 < 0.6 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 

1 J 0.8 J 1 J 1 J < 0.8 

< 1 c 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 
290 200 180 160 130 

< 1 < 1 < 1 < 1 < 1 
2 J <. 1 1 J 1 J < 1 

1 J < 1 < 1 < 1 < 1 
5 J 3 J 4 J 4 J 2 J 

< 1 < 1 . 1 < 1 < 1 
13 11 17 25 19 

< O.B < 0.8 < 0.8 < 0.6 < 0.8 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 . 2 < 2 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 . 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 - - - - -< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< 0.8 < 0.8 < 0.6 < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 

B 5 6 6 3 J 
O.B J < 0.8 c 0.6 < O.B < 0.6 .. - - - -< 1 < 1 < 1 c 1 < 1 

< 0.6 < 0.8 c O.B < 0.6 < 0.6 
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CC-05 

03/25/2009 
(Duplicate) 

< 6 
< 0.5 
< 1 

< 1 

< 1 

< 3 
< 1 
< 1 
< 0.8 
< 1 
< 0.8 

< 1 
< 1 

180 
< 1 
< 1 

< 1 
3 

< 1 
16 

< 0.8 
< 3 
< 3 
<. 2 
< 1 
< 1 

< 1 -< 0.7 
< 0.6 
< 1 

5 
< 0.8 -< 1 
< 0.6 

DRAFT 

CC-05 CC-115 cc.cs CC-115 CC-OS 

09/24/2009 03/30/2010 03124/2011 
0912112010 0312412011 {Ouplicale) 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < I < I < 1 
< 3 < 3 < 3 < 3 < 3 
< I < I < I < I < 1 
< 1 < 1 < I < 1 < 1 

< 0.8 c 0.8 < 0.8 < 0.8 < o.a 
< 1 < 1 < 1 < 1 < 1 
< 0.8 c 0.8 < 0.8 < 0.8 . 0.8 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 . 1 < 1 < 1 

99 100 150 150 150 . 1 . 1 < 1 < 1 < 1 
< 1 1 J 2 J 3 J 3 J 
< 1 < 1 < T < 1 < 1 

J 3 J 3 J 2 J 4 J 4 J 
< 1 < t c 1 < 1 < 1 

24 11 15 19 19 

< 0.8 < O.B < O.B < 0.8 < 0.8 
< 3 < 3 c 3 < 3 < 3 
c 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 

NA NA NA NA NA 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 - - 5 J 5 J ~ 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< 0.8 < O.B < 0.8 < 0.8 < 0.8 
< 1 . 1 < t < 1 < 1 

J 3 J 4 J 3 J 6 6 
< O.B < 0.8 c O.B < 0.8 < 0.8 - - mm C!D ~ 
< 1 1 J < 1 c 1 < 1 
< 0.6 c O.B < 0..6 < 0.6 < 0.6 

O'Brien & Gere Engineers, Inc. 
December 201~ 



Sample Locallon 
EPA CC-OS CC-OS CC-OS CC-OS CC-OS 

Maximum 

SampteDete 
Contaminant 

09/2812011 03/30/2012 09/11/2012 04/0212013 10/01/2013 Lovel(MCL) 

Vor.rJH>O.- lo s 
Acetone NS < 6 < 6 < 6 < 6 < 6 
Benzene 5 < 0.5 < 0.5 . 0.5 < 0.5 < 0.5 
Bromodichloromethane so' . 1 < 1 . 1 < 1 < 1 

Bromolonn 80' < 1 < 1 < 1 < 1 < 1 
&omomemane NS < 1 < I < I < I < 1 
2-Butanone NS < 3 < 3 < 3 < 3 < 3 
Carbon Disulfide NS < 1 < I < I < I < 1 
carbon Tellachlortde 5 < 1 < 1 < ' < I . 1 
Chlorobenzene 100 . 0.8 < o.8 . 0.8 < 0.8 < 0.B 
Chloroelhane NS c 1 < 1 < 1 < 1 c 1 
Chloroform 00' < 0.0 < 0.0 < 0.8 c O.B < 0.8 

Chlaomethane NS . 1 < 1 • 1 < 1 < 1 

~tn- 00' < 1 < 1 < 1 < 1 < 1 

cis·1,2-ll!d>loroeltlt!oe (cDCEi 70 160 310 220 99 77 
h<·l ,3·Dlcnloropn>peno NS < 1 . 1 • 1 < 1 < 1 
1.1.0Jchjo.."0Ctl'1a.ne NS 3 J 10 5 2 J 1 J 
1,2-Dichloroet/wlo (DCA) 5 < 1 < 1 < 1 < 1 < 1 
1, 1-Dichlaroethen& (DCE) 7 3 J 4 J 2 J 3 J 3 J 
1,2-Dichloropropane 5 < 1 < 1 < 1 < 1 < 1 

1 4-DiOJUlne 0.78 ~ 78' 15 ,. 12 18 16 

1=.tnylbenzene 700 < 0.8 . 0.8 < 0.8 < 0.8 < O.B 
2-Hexanone NS < 3 < 3 < 3 < 3 < 3 
4·Methyl·2·pentanone NS < 3 < 3 < 3 < 3 < 3 
Melhlllene Ctooride 5 < 2 . 2 < 2 < 2 < 2 
Propane NS NA NA NA NA NA 
Stvrene 100 < 1 < 1 < 1 < 1 < 1 
1, 1,2,2· Tetrachloroethane NS < 1 < 1 < 1 < 1 < 1 
Tatrat:JtkKa.ttwne IPCE.) 5 ~ 5 J 3 J Simi 5 
Toluene 1,000 < 0.7 c 0.7 < 0.7 < 0.7 < 0.7 
lrans-1,2-Dichloroethene 100 < O.B 1 J < 0.8 < O.B < 0.8 
trans-1,3-Dichloropropene NS < 1 . 1 < 1 < 1 < 1 
1 1 1-Tficbloroelhane tTCA\ 200 • J 6 3 J 4 J 3 J 
I, I .2-TMdlioo>olhone 5 c 0.8 < o.8 < 0.0 < O.B . O.B 
Trlchloroethene (TCE) 5 a!EJ eEI 11111 ... -Vinyl Chloride 2 < 1 < 1 < 1 < 1 < 1 
Xylene (Tolal 10,000 < 0.8 < 0.8 < 0.8 < O.B < o_a 

Table 3. 
Volatile Organc Compounds' i~ FDA/MA Ground Water: 2005-2014 

2014 FDNMA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

CC-05 CC-OS CC-09 CC-09 CC-09 

04/01/2014 10/01/2014 11/08/2005 03/28/2006 06/2112006 

< 6 < 6 < 6 < 6, < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.5 < 0.5 < 1 < 1 < 1 
< 0.5 < 0.5 < 1 < 1 < 1 

< 0.5 < 0.5 < 1 < 1 < 1 
< 3 < 3 < 3 < 3 < 3 
< 1 < 1 < I < 1 < I 
< o.s < o.s < 1 < 1 < 1 

< 05 . 05 < 0.8 < 0.8 < 0.8 
< 0,5 < 05 < 1 < 1 < 1 
< 05 < 05 . O.B < O.B < O.B 

< 05 < 0.5 < 1 < 1 < 1 
< 0.5 < 0.5 < 1 < 1 < 1 

58 78 ,,0 130 150 
< 0.5 < 0.5 < 1 . 1 < 1 

1 2 4 J 4 J 5 
< 0.5 < 0.5 1 J 1 J 1 J 

3 2 - - -< 0.5 < 0.5 < 1 < 1 < 1 
16 17 29 30 27 . 0.5 c 0.5 < 0.8 < O.B . O.B 

c 3 c 3 < 3 < 3 < 3 
c 3 < 3 < 3 < 3 < 3 . 2 . 2 < 2 < 2 . 2 

NA NA < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 
< 0.5 < 0.5 < 1 < 1 < 1 

5 5 111111!!1 - -< 0.5 < 0.5 5 J 6 8 
< 0.5 c 0.5 < O.B < 0.8 < O.B 
< 0.5 c 0.5 < 1 < 1 c 1 

3 2 17 17 15 . 0.5 c 0.5 < 0.8 < 0.8 < O.B - l!ID Eillll - -< 0.5 < 0.5 < 1 • 1 < 1 
< 0.5 . 0.5 < Q.8 < 0.8 c o.8 
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CC-09 

09/21/2006 

< 6 
< 0.5 . 1 

< 1 

< 1 
< 3 
< I 

< 1 
< 0.8 
c 1 
< 0.8 

< 1 
< 1 

130 
< 1 

4 J 
1 J -< 1 

28 . O.B . 3 
< 3 
c 2 
< 1 

< 1 

< 1 -7 
< O.B 
< 1 

13 
< 0.8 -< 1 
< 0.8 

DRAFT 

CC-09 CC-09 CC-09 CC-o9 CC-o9 

12119/2006 03/29/2007 06/19/2007 09/2512007 12/1812007 

< 6 < 6 < 6 < 6 < 6 
< 0.5 c 0.5 c 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < I 
< 3 < 3 < 3 < 3 < 3 
< 'I < I < 1 < 1 < I 
< 1 c 1 c 1 < 1 < 1 
< 0.0 < 0.8 < o.8 < 0.8 < 0.8 
c 1 < 1 < 1 < 1 < 1 . O.B . 0.8 < 0.8 < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

,,0 ,,0 130 130 100 
< 1 < 1 < 1 < 1 < 1 

4 J 3 J 4 J 3 J 3 J . 1 I J 1 J < 1 < ' - - li!!O l!!i!!!i!ll cm 
c 1 < 1 < 1 < 1 < 1 

27 31 33 34 20 
< O.B < 0.8 < 0.8 < 0.8 < 0.8 
c · 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 
< 1 J < 1 < I < 1 < 1 
< 1 < 1 < I < 1 < 1 
< 1 < 1 < ' < 1 c 1 - ,_ • J l"".'1"'!I ~ 

5 2 J 3 J 2 J 2 J 
< O.B < O.B < 0.8 c O.B < O.B 
< 1 < 1 < 1 c 1 < 1 ,. 19 17 16 15 
< 0.B < 0.8 

·~ 
< 0.8 < 0.0 

llilm - - . J < 1 < 1 < 1 < 1 
< 0.0 < O.B < 0.8 < o.8 < 08 

O'Brien &. Gere Engineers, Inc. 
December 201'1 



Table 3. DRAFT 
Volatile Organc Compouncls m t-LJA/MA liround Water: 2005-2014 

201 '4 FDA/MA Groundwater Monitoring Progress Report 
Matvern TCE Superfund Site 

l,S.mplo Locallon Ma::um I CC--09 I CC--09 I CC--09 I CC--09 I CC--09 I CC-119 I CC--09 I CC-09 I CC-09 I CC.09 I CC-119 I CC-09 I CC-09 I CC--09 I CC-09 I CC.09 

SallljlloOato ~:::7;~>· I 0312S12ooa I os11112ooa I 0911112ooe I 121as12ooa I 0312512009 I 0912412009 I 0313012010 I 09/2112010 I 0312412011 I 0912912011 I 0313012012 I as11112012 I 0410212013 I 1010112013 I 04ro112014 I 1010112014 

Volali/oOraonlo ~~· "''Ll 
Acetone NS < 6 < 6 < 6 < 6 < 6 < 6 < 6 < 6 < 6 < 6 

I ~ 
6 < 6 < 6 < 6 < 6 

I ~ 
6 

J!enzene 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.5 < 0.5 < 0.5 < 0.5 < 0,5 0.5 
Bromodichloromelhane BO' < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 1 < 1 < 1 < 1 < 0.5 0.5 

8lUmoJonn 80' < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 1 < 1 < 1 < 1 < 0.5 0.5 
Bromomelhane NS c I < 1 < 1 < 1 < 1 < 1 < , < I < 1 < I < , < 1 < 1 < 1 < 0.5 < 0.5 
2·&1lanone NS < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 
Carbon Disulfide NS < I < I < 1 < I < I < I < 1 < I < 1 < I < 1 < , < I < I < 1 < 1 
Carbon Tetrachlonde 5 < 1 < T < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < ' < 0.5 < 0.5 
Chlorobenzene 100 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < o.s < o.s < o.s < o.s < 0.5 < 0.5 
Chloroelhane NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 c 1 < 1 < 1 c 1 < 1 c 0.5 < 0.5 
Chloroform so' < o.s < o.s o.s J o.s J < o.s < o.s < o.s < o.s 0.9 J 1 J o.s J 0.8 J 1 J 0.9 J 2 1 

Chloromethane NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.5 < 0.5 

~iuotamo•IW1'> so' < 1 < 1 < 1 < 1 < 1 < , < 1 < 1 < 1 < 1 < 1 < 1 < 1 < , < 0.5 < 0.5 
Ci5·1.2·0dlloroetllene {cDCE) 70 100 97 7S 64 35 55 51 42 53 65 4S 51 63 53 92 85 

c1$.-•.3·°""10r""'- NS < 1 . 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 . 1 < 1 < 1 < 1 < 1 < 0.5 < 
1. 1-0ichiomedu1mi NS 3 J 3 J 2 J 2 J 5 5 J 6 5 3 J 3 J 6 3 J 4 
,~,.,,,,.(DCAJ 5 < 1 1 J < , < 1 < 1 < 1 1 J 1 J < 1 < I < , < 1 1 
1, 1-Dichloroethene (DCE) 7 a:el ... me mm 4 J - 7 6 - - 7 - -1.2-Dlchloropropane 5 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 • 1 < 0.5 < 0.5 

1 il-Olouno 0.78-78 1 29 31 29 32 2S 31 29 32 36 36 35 33 44 41 46 42 
Elhylbenzene 700 < 0.8 < 0.8 < o.s < 0.8 < 0.8 < o.s < o.s < O.B < 0.8 < 0.8 < o.s < o.s < o.s c 0.8 < 0.5 < 0.5 
2-Hexanone NS < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 
4-Methyl-2-pentanone NS < 3 < 3 < 3 < 3 . 3 c 3 < 3 . 3 c 3 < 3 < 3 < 3 < 3 c 3 < 3 .. 
Melhvtene Chloride 5 < .2 < 2 < 2 < 2 < 2 < 2 < 2 c 2 < 2 c 2 < 2 < 2 < 2 < 2 c 2 < 
Propane NS < , c I < I < 1 c 1 NA NA NA NA NA NA NA NA NA NA NA 
styrene 100 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
1, 1,2,2-Tetrachloroettiane NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.5 < 0.5 
T•llachJ«oethene IPCEl 5 
Toluene 1,000 
trans-1,2-Dichloroethene 100 
trans-1,3-Dichloropropene NS 
1. U -Trichloroelhane tTCA) 200 
1, 1,2-Trichloroethane 5 
Trichloroethsne (TCE) 5 
Vinyl Chloride 2 
Xvlene (Tela]) 10,000 

O'Brien & Gere Engineers, Inc. 
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Ssmplaloc•Llon EPA CC-11R CC-11R CC-11R CC-11R CC-11R 
Mllzimum 

Contaminant 
Sampla Olla Level (llCL) 11/0812005 03/2B/2006 06121/2006 09/21/2006 12/19/2006 

Volatll•1..lll'BAl'1#C'~• B'L 

Acetone NS < 6 < 6 < 6 < 6 < 6 
Benzene s < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Bromodlchloromethane oo' < 1 < 1 < 1 < 1 < 1 

BromoJonn an' < 1 < 1 < 1 < 1 < 1 

Bromomelhane NS < 1 < 1 < 1 < 1 < 1 

2-Butanone NS < 3 < 3 < 3 < a < 3 
Carbon Disulfide NS < I . 1 < 1 < i < 1 
CM:lon TDttnahlOfide s < 1 < 1 < 1 < 1 < 1 

Chlorobenzene 100 < O.B < 0.8 < 0.8 < 0.8 < 0.8 
Chloroelhane NS < 1 < 1 < 1 < 1 < 1 

ChlorolOITR BO' < O.B < O.B < 0.8 < O.B < O.B 

Chiaro.met.bane NS < 1 < 1 < 1 < 1 < 1 

Dibromochloromelhane eo 2 < 1 < 1 < 1 < 1 < 1 

cis-1,2-Dichloroethene (cDCE) 70 < O.B < 0.8 < 0.8 < 0.8 < O.B 
cis-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
l l·Odlklro1>11>o1111 J'lS < 1 < 1 < 1 < 1 < 1 

'l,2-Dichloroerhane (OCA} 5 < 1 < 1 < 1 < 1 < 1 
t. 1-Dichloroethene (DCE) 7 < 0.8 < O.B < O.B < O.B < O.B 
1 ~2-Dichloropropane 5 < 1 < 1 < 1 < 1 < 1 

IA-DiazMa ll.7B- 78 1 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Ethylt>enzene 700 < 0.8 < O.B < O.B < 0.8 < 0.8 
2-Hexanone NS < 3 < 3 < 3 < 3 < 3 
4-Melhyl-2-pentanone NS < 3 < 3 < 3 < 3 < 3 

""'""''"""c-. 5 < 2 < 2 < 2 < 2 < 2 
Propane NS < 1 < 1 < 1 < 1 < 1 J 
Slyrene 100 < 1 < 1 < 1 < 1 < 1 
1, 1,2,2-Tetrachtoroelhane NS < 1 < 1 < 1 < 1 < 1 
T8""chloraelhane /PCEJ 5 < 0.8 < O.B < O.B . 0.8 < O.B 
Toluene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
lrans-1,2-Dichloroethene 100 < O.B < O.B < O.B < 0.8 < 0.8 
lrans-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
11 .1-Trichlaroelhane (TCA\ 200 < 0.8 < o.B < 0.6 < 0.6 < O.B 
'I, 1,2-Trichloroelhane s < O.B < O.B . 0.8 < 0.B < 0.8 
Trichloraethene (TCE) 5 < 1 < 1 < 1 < 1 < 1 
Vinyl Chloride 2 < 1 < 1 < 1 c 1 < 1 
Xvlene lTotan 10 DOD < 0.8 < 0.8 < Q.8 c 0.0 < 0.8 

Table 3. 
Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 

2014 FDA/MA Groundwater Monitoring Progr~s Report 
Malvern TCE Superfund Site 

CC-11R CC-11R CC-11R CC-11R CC-11R 

03/29/2007 06119/2007 09/2512007 12/1612007 03/261200B 

< 6 < 6 < 6 < 6 < 6 

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < i < 1 < 1 

< 1 < 1 < 1 < 1 < 1 . 3 < 3 < 3 < 3 < 3 
< 1 < I < I < I < 1 
< 1 < 1 < 1 < 1 < 1 

< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< O.B < O.B < O.B < O.B < O.B 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< O.B < O.B < O.B < O.B < 0.8 . 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 . 1 < 1 < 1 < 1 < 1 
< O.B < 0.8 < O.B < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.8 < 0.8 < 0.B < . 0.8 < 0.8 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < ~ 

< I < 1 < 1 . 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< O.B < O.B < O.B < 0.8 < 0.8 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< O.B < O.B < O.B < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< OB < O.B < O.B < o.B < O.B 
< 0.8 < O.B < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 c 1 < 1 < 1 
< O.B < O.B < O.B < O.B < O.B 
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CC·11R 

06/1912000 

< 6 
< 0.5 
< 1 

< 1 

< 1 

< 3 
< I 
< 1 
< 0.8 
< 1 
< 0.8 

< 1 
< 1 

< O.B 
< 1 
< 1 

< 1 
< O.B 
< 1 
< 0.5 

< O.B 
< 3 
< 3 
< 2 . 1 

< 1 
< 1 
< O.B 
< 0.7 
< O.B 
< 1 
< D.B 
< O.B 
< 1 
< 1 
< 0.8 

DRAFT 

CC-11R CC-11R CC-11R CC-11R CC·11R 

09/17/200B 
09/17/2008 

12109/2008 03/25/2009 09/24/2009 
(Duplicate) 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< ' < 1 < 1 < 1 < 1 
< 3 < 3 < 3 < 3 < 3 
< I < I < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < O.B 
< 1 .. 1 < 1 < 1 < 1 
< 0.8 < 0.8 < O.B < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< 1 .. 1 < 1 < 1 < 1 

< O.B < 0.8 < O.B < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 
< O.B < O.B < O.B < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

< 0.8 < 0.8 c 0.B < O.B < O.B 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 
< 1 < 1 < 1 < 1 NA 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< O.B < 0.8 < O.B < O.B < O.B 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< 0.8 . O.B < O.B < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< 0.8 c O.B < O.B < O.B • O.B 
< O.B < O.B < 0.8 < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< O.B < 0.8 < O.B < O.B < O.B 

O'Brien & Gere Engineers, Inc. 
December 2014 



S.mpkl Location EPA 
Uulmum 

CC-11R CC-11R CC-11R CC-11R CC-11R 

Contaminant 09/24/2009 
03/30/2010 0912112010 0312412011 09/2912011 Samplo Dole Level (MCL) (Duplicate) 

VW..tflrt Of"......,lc ColnlWVV'IJ' ~· 
Ace lone NS < 6 < 6 < 6 < 6 < 6 
Benzene 5 < o.s < 0.5 < 0.5 < 0.5 < 0.5 

Bromodlchlorome1hane BO' < 1 < 1 < 1 < 1 < 1 

Bromotorm so' < 1 < 1 < 1 < 1 < 1 
Bromomethane NS < 1 < I < 1 < 1 < 1 
2-Butanone NS < 3 < 3 < 3 < 3 < 3 
Carbon Disulfide NS < 1 < I < 1 < 1 . 1 
Camon i e1rKhlorido 5 < 1 < I < 1 < 1 < 1 
Chlorobenzene 100 < 0.8 < 0.8 < 0.8 < o.s < o.s 
Chloroethane NS < 1 < 1 < 1 < 1 < 1 
Chlorotorm so' < o.s < o.s < 0.8 < 0.8 < 0.8 

Chloromelhane NS < 1 < 1 < 1 < 1 < 1 

Dibromochloromethane so ' < 1 < 1 < 1 < 1 < 1 

cls-1,2-Dichloroelhene (oOCE) 70 < o.s < 0.8 < o.s < O.B < o.s 
cis-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
I . t-OiclUoAJeUu\ne NS < 1 < 1 < 1 < 1 < 1 
1,2-Dichlorael,..,,,, (DCA) 5 < 1 < 1 < 1 < 1 < 1 
I, 1-0ichloraelhsne {DCE) 7 < 0.8 . o.s < 0.6 < 0.6 < 0.6 
1,2-Dichloropropane 5 < 1 < 1 < 1 < 1 < 1 
14-DiaDne 0.78 -78 1 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Elhylbanzane 700 < o.s < o.s < o.e < o.s < o.s 
2-Hexanone NS < 3 < 3 < 3 < 3 < 3 
4-Melhyt-2-pentanone NS < 3 < 3 < 3 < 3 < 3 
MQthvtene Chloride s < 2 < 2 < 2 < 2 < 2 
Propane NS NA NA NA NA NA 

Slyrene 100 < 1 < 1 < 1 < 1 < 1 
1, 1,2,2· Tetrachloroethane NS < 1 < 1 < 1 < 1 < 1 
TelnJchhroe-IPCE> 5 < o.e < O.B < o.s < O.B < 0.8 
foruene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
trans-1,2-Dichloroethene 100 < o.s < 0.6 < o.e < • O.B < o.e 
trans-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
1 1 1-Trichloroethane ITCA~ 200 < o.e < 0.6 < 0.8 < 0.8 < 0.8 
1, 1,2-Trichloroethane 5 < o.s < o.s < O.B < o.e < o.e 
Trichloroethene (TCE) s < 1 < 1 < 1 < 1 < 1 
Vinyl Chloride 2 < 1 < 1 < 1 < 1 < 1 
X lene fTotall 10000 < o.s < 0.6 < o.s < o.s < 0.6 

Table 3. 

Volatile Organc Compounds In FDA/MA Ground Water: 2005-2014 
2014 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

CC-11R CC-11R CC-11R CC-11R CC-11R 

03130/2012 09/11/2012 04/02/2013 10/01/2013 04/0112014 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 • 1 < 1 < 0.5 

< 1 < · 1 < 1 < 1 < 0.5 
< I < I < I < 1 < 0.5 
< 3 < 3 < 3 < 3 < 3 
< I < 1 < 1 < 1 < 1 
< 1 < 1 < I < 1 < 0.5 
< o.s < o.s < 0.6 < 0.B < 0,5 
< 1 < 1 < 1 < 1 < 0.5 
< 0.8 < 0.8 < 0.8 < 0.6 < 0.5 

< 1 . 1 < 1 < 1 < 0,5 
< 1 < 1 < 1 < 1 < o.s 
< o.s < 0.8 < 0.6 < o.s < o.s 
< 1 < 1 < 1 < 1 < Oc5 
< 1 < 1 < 1 < 1 < 0.5 
< 1 < 1 < 1 < 1 < 05 
< 0.6 < O.B < o.s < o.s < 05 
< 1 < 1 < 1 < 1 < 0.5 
< 0.5 < 0.5 < 0.5 < 0.5 < o_s 
< o.s < o.s < O,B < O.B < 0.5 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 

NA NA NA NA NA 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 0.5 
< 0.8 < o.s <. 0.8 < o.s < 0.5 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.5 
< o.e < o.s < o.s < o.s < 05 
< 1 < 1 < 1 < 1 < o.s 
< o.s < o.s < o.s < o.s < 05 . o.e < o.s < O.B < O.B < OS 
< 1 < 1 < 1 < 1 < 0,5 
< 1 < 1 < 1 < 1 < 0.5 
< o.s < o.s < O.B . 0.6 • 0.5 
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CC-11R 

10/01/2014 

< 6 
< 0.5 
< 0.5 

< 05 
< 0.5 
< 3 
< 1 
< 0.5 
< 0.5 
< 0,5 
< 0.5 

< 0.5 
< 0.5 

< 0,5 
< o.s 
< 0.5 
< 0,5 
< 05 
< 0,5 
< 05 

< 0.5 
< 3 
< 3 
< 2 

NA 

< 1 
< 0.5 
< 0.5 
< 0.5 
< 05 
< 0.5 
< 05 
< 05 
< o.s 
< 05 
< 05 

CRAFT 

CC-14 CC-14 CC-14 CC-14 CC-14 

11/07/2005 03/28/2006 0.1l2Sl200ll 06/21/2006 
(Duplicate) 

06121/2006 
(Duplicate) 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< I < I < 1 < I < 1 
< 3 < 3 < 3 < 3 < 3 
< I < 1 < 1 < I < I 
< I < I < 1 < I < 1 

< 0.8 < 0.8 < 0.8 < 0.8 < o.s 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < o.s < O.B 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

33 34 34 32 31 
< 1 < 1 < 1 < 1 < 1 . 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 
4 J 5 J 5 J 5 J 5 J 

< 1 < 1 < 1 < 1 < 1 
2S 23 23 21 19 

< 0.6 < o.s < o.e < o.e < o.s 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 <. 2 < 2 < 2 < 2 
< 1 J < 1 < 1 < 1 < I 
< 1 < 1 < 1 < 1 < I 
< 1 < 1 < 1 < 1 < I - - ~ -- P\'F-1 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< o.s < o.s < o.e < 0.6 < 0.6 
< 1 < 1 < 1 < 1 < 1 

6 s 6 6 s 
< o.s < o.s < o.e < o.s < 0,S - - - G!!!!!B [l!!!I 
< 1 < 1 < 1 < 1 < 1 
< o.e < o.s < o.s . 06 < 0.8 

O'Brien & Gere Engineers, Inc. 
Oecember 20H 



Somplo Location 

Sampjie Dete 

EPA 
Maximum 

Contaminant 
Level(MCL) 

Yot.tile Oroank: Comoond• lunlt , .......... 
Bell> ..... 
Bromocfd>lotomet~one 

Sromoform 
Bromomethane 
2-Bulanane 
Carbon Oisullide 
Camon Telrachiollde 
Chlorobenzene 
Chk>roethane 
Chlorotonn 
Chlorometnane 

Oibromochloromelhane 
cis-1,2-Dichloroethene (cOCE) 
cis-1,3-Dichloropropene 
l. l·Olohlotcolh ... 
1,2-Dlchloroe-(DCA) 
1, 1-Dichloroetheno (DCE) 
1,2-Dichloropropane 
t~une 

Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Melh\llene Chlotide 
P~oo 
si11ene 
1, 1 :U· Teln!<1'iolooll1•ne 
Torn>ch-IPCE) 

IT°"'""" 
1111,.,:- 1 ,2~0.c.ntoroeinene 

lt>OS·1.3•lkhl>t0j)t0pcno 
l.1.1·Tncnlot001hane !TCA1 
1, 1,2-Trichloroe1nane 
Trichloroethflne (TCE) 
Vinyl Chloride 
Xv.tene (Total.\ 

NS 
5 

BO' 

ao' 
NS 
NS 
NS 
5 

100 
NS 

ao' 
NS 

so' 
70 
NS 
NS 
5 
7 
5 

0.78- 78 I 

700 
NS 
NS 

NS 
100 
NS 

1,000 
100 
NS 
200 

5 
5 
2 

10.000 

CC-14 

09/21/2006 

< 6 
< 0.5 
< 1 

< 1 

< 1 
< 3 
< 1 

< ' 
< 0.8 
< 1 
< 0.8 
< 1 

< 1 

32 
< 1 
< 1 
< 1 

5 
< 1 

19 

< 0.8 
< 3 
< 3 
< 2 
< 1 
< 1 
< 1 --< 0.7 
< 0.8 
< 1 

8 
< 0 6 

< 1 
< 0.8 

CC-14 

09/21/2006 
(Duplicate) 

< 6 
c 0.5 
< 1 

< 1 

< I 
• 3 ' 
< 1 
< 1 
< O.B 
< 1 
< 0.8 
< 1 
< 1 

31 
< 1 
< 1 
< , 

5 
< 1 

20 

< 0.8 
< 3 
< 3 
< 2 
< 1 
< 1 
< 1 

t'IK;I 

< 0.7 
< 0.8 
< 1 

7 
< a.a 

< 1 
< 0.8 

CC-14 

12/20/2006 

< 6 
< 0.5 
< 1 
< 1 

< ' 
< 3 
< 1 
< 1 
< 0.8 
< 1 
< 0.8 

< 1 
< 1 

26 
< 1 
< J 

< ' 
4 

< 1 
19 

< 0.8 
< 3 
< 3 
< 2 
< , 

< 1 
< 1 
~ 

< 0.7 
< 0.8 
< 1 

6 
< 0.8 

< 1 
< o.e 

CC-14 

03/29/2007 

< 6 
< 0.5 
< 1 

< 1 

< I 
< 3 
< I 
< 1 

< 0.8 
< 1 
< 0.8 

< 1 

< ' 
38 

< 1 
< 1 

< 1 

JI 5 
< 1 

24 
< 0.8 
< 3 
< 3 
< 2 

JI< , 
< 1 

< ' -< 0.7 
< 0.8 
< 1 

8 
< 0.8 

< 1 
~ 0.8 

CC-14 

06/19/2007 

< 6 
< 0.5 
< 1 

< 1 
< 1 
< 3 
< 1 
< 1 
< o.s 
< 1 
< 0.8 

< 1 
< , 

37 
< 1 
< 1 
< 1 

5 
< 1 

26 

< o.e 
< 3 
< 3 
< 2 
< , 
< 1 
< 1 -< 0.7 
< 0.8 

' 1 
8 

< 0.8 

< 1 
< o.8 

Table 3. 
VolatiSe Organc Compooods in FDA/MA Ground Water. 2005-2014 

2014 FDA/MA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

CC-14 CC-14 CC-14 CC-14 CC-14 

. 09/2512007 1211812007 03/2612008 06/19/2008 09/18/2006 

< 6 < 6 
< 0.5 < 0.5 
< 1 • 1 
< 1 < 1 
< , < 1 
< 3 < 3 
< 1 < 1 . , < 1 
< 0.8 < O.B 

< ' < ' 
< 0.8 < 0.6 

< 1 < 1 
< 1 < 1 

31 34 
< 1 < 1 
< 1 • 1 
< , < , 

5 5 
< 1 < 1 

30 18 

< 0.8 < 0.8 
< 3 < 3 
< 3 < 3 
< 2 < 2 
< 1 < 1 
< 1 < 1 
< 1 < 1 - -< 0.7 c; 0.1 
< 0.8 < 0.8 
< 1 < 1 

7 7 
< 0-8 < a.a 

< ' < 1 
< 0.8 < 0.8 

< 6 
< 0.5 
< 1 
< 1 
< I 
< 3 
c I 
< I 

< 0.8 
< 1 
< 0.8 
< 1 
< 1 

28 
< 1 
< 1 
< , 

5 
< 1 

22 
< o.e 
< 3 
< 3 
< 2 
< 1 
< 1 
< 1 -< 0.7 
< 0.8 
< 1 

< 0.8 

< 1 
< 0.8 
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< 6 
< 0.5 
< 1 
< 1 

< 1 
< 3 
• l 

< I 
< O.B 
< 1 
<C 0.8 

< 1 

< ' 
26 

< 1 
< 1 
< 1 

5 
< 1 

21 

< 0.8 
< 3 
< 3 
< 2 
< , 
< 1 
< 1 -<. 0.7 
<: 0.8 
< 1 

< a.a 

< 1 
• o.a 

6 
0.5 
1 
1 

0.8 
1 

0 .6 

1 , 
19 
1 
1 

25 

0.8 
3 
3 
2 

0.7 
0.8 
1 

0.8 

1 
0.8 

CC-14 

12109/2008 

6 
0.5 
1 

1 

0.8 
1 

0.8 
1 
1 

17 
1 
1 

' 1 
1 

25 
0.8 
3 
3 
2 

0 .7 
0.8 

0.8 

1 
0.6 

CC-14 

03125/2009 

< 6 
< 0.5 
< 1 
< 1 
< 1 
< 3 
< 1 
< I 
< 0.8 
< 1 
< 0.8 

< 1 
< 1 

26 
< 1 
< 1 
< 1 

4 
< 1 

16 

< o.e 
< 3 
< 3 
< 2 
< 1 
< 1 
< 1 -< 0.7 
< 0.8 
< 1 

6 
< 0.8 

< 1 
c: o.8 

CC-14 

09/24/2009 

< 6 
< 0.5 
< 1 

< ' 
< I 
< 3 
< I 

< I 
< 0.8 
• 1 
< a.a 
< 1 

< I 

26 
< 1 
< 1 
< 1 

4 
< 1 

15 
< a.a 
< 3 
< 3 
< 2 

NA 
< 1 
< 1 -1 

< 0.8 
< 1 

6 
< o.e 

< 1 
< 0.8 

CC-14 

03130/2010 

< 6 
< 0.5 
< 1 
< 1 
< 1 
< 3 
·c I 

< I 
< 0.8 
< 1 
< 0.8 

< 1 

< 1 
24 

< 1 
< 1 
< , 

JI 4 
< 1 

18 
< 0.8 
< 3 
< 3 
< 2 

NA 
< 1 
< 1 ..,.., 

JI < 0.7 
< 0.8 
< 1 

5 
< 0.8 

< 1 
< 0.8 

CC-14 

03/3012010 
(Duplicale) 

< 6 
< 0.5 
< 1 

< 1 
< 1 
< 3 
< 1 
< 1 
< 0.8 
< 1 
< 0.8 
< 1 

< 1 

26 
< 1 
< 1 
< 1 

4 

< 1 
18 

< 0.8 
< 3 
< 3 
< 2 

NA 
< 1 
< 1 
~ 

< 0.7 
< 0.8 " 
< 1 

5 
< 0.8 

< 1 
c a.a 

CC-14 

09/21/2010 

< 6 
< 0.5 
< 1 
< 1 
< 1 
< 3 
< 1 
< 1 
< 0.8 
< 1 
< 0.8 
< 1 

< 1 
24 

< 1 
< 1 

< 1 
4 

< 1 
17 

< 0.8 
< 3 
< 3 
< 2 

NA 
< 1 
• 1 

C9lll 
... 0.7 
< 0.8 
• 1 

5 
< 0.8 

< 1 
< 0.8 

DRAFT 

O'Brien & Gere Engineers, Inc. 
December 201"1 



Sample Loc•tlon EPA CC-14 CC-14 CC-14 CC-14 CC-14 
Mexlmum 

Cont•minant 09/21/2010 03/2412011 
03/24/2011 

09/29/2011 03/30/2012 Sample Date Level (MCL) (Duplicate) (Duplicale) 

llota:flo Oraanfc COmftol'WUl<t ~. IN'1 

Acetone NS < 6 < 6 . 6 < 6 < 6 
Benzene 5 < 0.5 . 0.5 < 0.5 < 0.5 < 0.5 

Bromodichloromelhane so' < 1 < 1 < 1 < 1 < 1 

eromoform so' < 1 • 1 < 1 < 1 < 1 

Bromomelhane NS < I < 1 < 1 < I < I 

2-Bulanone NS < 3 c 3 < 3 < 3 < 3 
Carbon Disulfide NS . 1 . I < 1 < I < 1 

Carbon Telrach1orlde 5 < 1 < 1 < 1 < 1 < I 

Ctllorobenzene 100 <· 0.8 < 0.8 < 0.8 < 0.8 < 0.8 

Chloroelhane NS < 1 < 1 < 1 < 1 . 1 

Chlorofonn so' . 0.S < 0.S < 0.0 < 0.S < 0.S 
Ch1oromelhane NS < 1 < 1 < I < 1 < 1 

Dibromochloromethane 80 ' < 1 c 1 < 1 < 1 < 1 

cls-1,2-Dichloroelhene (cDCE) 70 23 26 25 22 22 
cis-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
I 1-Dlch!Droelhane NS c 1 c 1 < 1 < 1 < 1 
f,2-DichloroelhMJ• (DCA) 5 < 1 < 1 < 1 < 1 < 1 

1, 1-Dichloroettrene (DCE) 7 4 J 5 J 5 J 3 J 4 J 
1,2-0ichloropropane 5 < 1 c 1 < 1 < 1 < 1 

f4-0iODM 0.,-78 · 78 . 17 20 19 20 20 

Clhylbenzene 700 < 0.8 < 0.8 < O.B < 0.8 < 0.8 
2-He•anone NS c 3 < 3 < 3 < 3 ~ 3 
4·Melhyl-2-penlanone NS < .3 < 3 < 3 < 3 < 3 
Methvlene Chloride 5 c 2 <. 2 < 2 < 2 < 2 
Propane NS NA NA NA NA NA 

Styrene 100 c 1 < 1 < 1 < 1 < 1 
I, 1,2,2-Tetrachloroethane NS < 1 < 1 < 1 c 1 < 1 
retrachlor-hlll!fl /PCE• 5 

_,. 
~ 

_,.. -- -Toluene 1,000 c 0.7 < 0.7 < 0.7 c 0.7 < 0.7 
trans-1,2-Dichloroelhene 100 < 0.S < o.s < o.s < o.s < 0.8 
trans-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 

1.1.1·Tcichloroethane ITCAl 200 5 J 6 6 < 0.8 4 J 
1, 112-TDthloroolh.one 5 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
Tmh/oroot-(TCE) s - 11111!1 lllill!I ... -Vinyl Chloride 2 < 1 < 1 < 1 < 1 < 1 
x, ..... fTOOAll 10000 < 0.8 < 0.6 . 0.8 < O.B < O.B 

Table 3. 
Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 

2014 FDA/MA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

CC-14 CC-14 CC-14 CC-14 CC-14 

03/30/2012 
09/11/2012 

09/11/2012 
04/02/2013 

04/0212013 
(Duplicate) (Duplicate) (Duplicate) 

< 6 < 6 < 6 < 6 < s 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 . 1 < 1 . 1 . 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< I < I < 1 < I < 1 . 3 < 3 . 3 < 3 < 3 
< 1 < 1 < 1 < 1 < 1 
< I < 1 < 1 < 1 < 1 

• 0.8 < 0.8 c 0.8 < 0.8 < 0.6 

< 1 < 1 < 1 < 1 < 1 

< 0.S < 0.6 < o.s < 0.8 < o.s 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

21 21 21 20 20 

< 1 < 1 < 1 < 1 < 1 

< 1 < 1 c 1 < 1 < 1 

< I < 1 < 1 < 1 < 1 
3 J 4 J 4 J 4 J 4 

< 1 < 1 < 1 < 1 < 1 
19 15 15 20 20 

c 0.8 < 0.8 c o.e .. 0.8 < 0.8 
c 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 . 2 < 2 < 2 

NA NA NA NA NA 
< 1 < 1 c 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 - - - - -< 0.7 < 0.7 c 0.7 < 0.7 < 0.7 
< 0.S < o.s < O.B < O.B < o.s 
< 1 < 1 < 1 < 1 < 1 

4 J 4 J 4 J 5 5 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 - - - - -< 1 c 1 < 1 < 1 < 1 
< o.8 < o.s c O.B < 0.S < o.s 
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CC-14 CC-14 CC-14 CC-14 CC-14 CC-14 

10/0112013 
10/01/2013 

4/1/2014 
04/1/14 

10/112014 
10/1/14 

(Duplicale) (Duplicale) (Duplicate) 

< 6 < 6 < 6 < 6 < s < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 . 0.5 • 0.5 < 0.5 < 0.5 

< 1 < 1 < 0.5 < 0.5 < 0.5 < 0.5 

< I < I < o.s < 0.5 < o.~ < 0.5 
< 3 < 3 < 3 • 3 < 3 < 3 
< I . 1 < 1 < 1 < 1 < 1 
< 1 < I < 0.5 < 0.5 < 0.5 < 0.5 . 0.6 . 0.8 . 0.5 < 0.5 < 0.5 < 0.5 

< 1 < 1 < 0.5 • 0.5 < 0.5 < 0.5 

< 0.8 < 0.8 c 0.5 c 0.5 < 0.5 < 0.5 
< 1 < 1 < 0,5 < 0.5 < 0,5 < 0.5 
< 1 < 1 < 0.5 < 0.5 < 0.5 < 0.5 

11 11 25 25 21 22 
c 1 c 1 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 0.9 J 0.8 J < 0.5 < 0.5 
< 1 < 1 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.S < 0.S 5 5 4 4 
< 1 < 1 < 0.5 < o.s < 0.5 < 0.5 

20 20 21 20 18 17 

< 0.6 < 0.8 < 0.5 < 0.5 < 0.5 < 0.5 
< 3 < 3 < 3 < 3 < 3 < 3 
< 3 c 3 < 3 < 3 < 3 < 3 
c 2 < 2 < 2 < 2 < 2 < 2 

NA NA NA NA NA NA 
< 1 < 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 0.5 < 0.5 < 0.5 < 0.5 - - - - .""'!Pl ........ 
c 0.7 < 0.7 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.8 < 0.8 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 c 1 < 0.5 < 0.5 < 0.5 < 0.5 

3 J 3 J 5 5 4 4 

< 0.8 < 0.8 < 0.5 < 0,5 < 0.5 < 0.5 - - - - CBI -< 1 < 1 < 0.5 < 0.5 < 0.5 < 0.5 
c 0.8 < 0.8 0.7 J 1 < 0.5 " 0.5 

O'Brien & Gere Engineers, Inc. 
Decem~r 2014 



Sample Location EPA 
Maximum 

OW-41 DW-41 DW-41 DW-41 DW-41 

Sample Date 
Contllmlnant 
Levol (MCL) 11/09/2005 03127/2006 06/20/2006 09120/2006 12/19/2006 

VQlotllo nJg t;am 

Aoeione NS < 6 < 6 < 6 < 6 < 6 
aom ... 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

B"'"'°"""1lo< .... U\ltoe so• < 1 < 1 < 1 < 1 < 1 

Bn>m<>romi 80.' < 1 < 1 c 1 < 1 < 1 

Bromomelhane NS < 1 < I < 1 < 1 < 1 
2-Bulanone NS < 3 < 3 < 3 < 3 < 3 
Carbon Disulfide NS < 1 < 1 < 1 < I < 1 
Carboa T elra<:hlonde 5 < 1 < I < I < 1 < 1 
cniorooenzene 100 < 0.8 < 0.8 < 0.8 < 0.B < O.B 
Chloroethane NS < 1 < 1 < 1 < 1 < 1 

Chloroform 60' < 0.8 < 0.8 < 0.8 < 0.6 < 0,8 

Chloromethane NS < 1 < 1 < 1 < 1 < 1 

Oilv""'°"~-°'""" 90' < 1 < 1 < 1 < 1 < 1 

cb-1.2-Dlchloroe!bare (cDCE) 70 < 0.8 < 0.8 < 0.8 < O.B < O.B 
Cls· 1 .~-D'chlOIOplopeM NS < 1 < 1 < 1 < 1 < 1 
1 ' ·Ck.lil0to611'\11Jill! NS < 1 < 1 < 1 < 1 < 1 
1,2-Dichloroethllne (DCA) 5 < 1 < 1 < 1 < 1 < 1 

1, 1·Dichloroethene (DCE) 7 < 0.8 < 0.8 c O.B c O.B < 0.8 
1,2-Dichloropropane 5 < 1 ... 1 < 1 < 1 < 1 
1 4-DiODIJIJ 0_78-78 1 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
E-tnylOenzene 700 < 0.8 < 0.6 < 0.6 < O.B < 0.8 
2-Hexanone NS < 3 .. 3 < 3 . 3 < 3 
4-Melhyt-2-penlanone NS < 3 < 3 < 3 < 3 < 3 
Metb lefle Ch!Dtlde 5 < 2 < 2 . 2 < .2 < 2 
Propane NS < 1 < 1 < 1 < 1 < 1 j 

Styrene 100 . 1 < 1 < 1 < 1 < 1 
1, 1,.2,2· Te1rachloraelllane NS < 1 < 1 < 1 < 1 < 1 
ra.tta.:"'4l0tt1hrno 1Pi!!S!l 5 < 0.8 < 0.8 < 0,8 < 0.8 < 0.8 
Toluene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
trans-1,2-Dichloraethene 100 < 0.8 < 0.8 < O.B < 0.8 < o.e 
trans-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
1.1.1-Tric:hJoroeltww ITCAl 200 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
1, 1,2-Trichloroethane 5 < 0.6 < 0.8 < 0.8 < 0.8 < 0.8 
Trichloroethene (TCE) 5 < 1 < 1 < 1 < 1 < 1 
Vinyl Chloride 2 < 1 . 1 < 1 < 1 < 1 
Xvlene fTotall 10.000 . 0.8 < 0.8 < 0.8 < Q.8 < o.a 

Table 3. 
Volatile Organc Compounds In FDA/MA Ground Water: 2005-2011 

2014 FDA/MA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

DW-41 DW-41 DW-41 DW-41 DW-41 

03/28/2007 06118/2007 09/24/2007 12/17/2007 03124/2008 

< 6 < 6 < 6 c 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< I < I < I < 1 < 1 
< 3 < 3 < 3 < 3 < 3 
< I < I < I < 1 < 1 
< 1 < I < I < 1 < I 
< 0.8 < 0.8 < 0.8 < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 

< 0.6 < 0.8 < 0.8 < 0.8 < 0.6 

< 1 < 1 < 1 < 1 < 1 
< 1 < I < 1 < 1 < 1 

< 0.8 < 0.8 . 0.8 < 0.6 c o.6 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < t < 1 < 1 < 1 
< O.B < 0.8 < 0.8 < 0.8 c 0.6 
< 1 < 1 < 1 < 1 < 1 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2. < 2 < 2 < 2 < 2 . 1 < 1 < 1 < 1 < 1 
< 1 < I < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < o.8 < 0.8 < O.B 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< 0.8 < 0.8 < 0.8 < 0.6 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.B < o.8 < 0.8 < Q.8 
< 0.8 < 0.8 < O.B < O.B < O.B 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< Q.8 < o.a < 0.8 < o.6 < O.B 
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DW-41 

06117/2008 

< 6 
< 0.5 
< 1 

< 1 

< 1 
< 3· 

< 1 
< I 
< 0.6 
< 1 
< 0.8 

< 1 
< , . O.B 
< 1 
< 1 
< 1 
< O.B 
< 1 
< 0.5 

< o.e 
< 3 
< 3 
< 2 
< 1 

< 1 
< 1 
< Q.8 
< 0.7 
< 0.8 
< 1 
< Q.8 
< 0.6 
< 1 
< 1 
< 0.8 

CRAFT 

DW-41 DW-41 DW-41 DW-41 DW-41 

09/1612008 12108/2008 03/23/2009 0912312009 03/29/2010 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0,5 < 0.5 
< 1 < 1 c 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< I < I < 1 < 1 < 1 
< 3 < 3 c 3 < 3 < 3 
< 1 < 1 < I < 1 < I 
< I < I < I < 1 < I 

< 0.8 < 0.8 < o.6 < 0.8 < 0.6 
c 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < O.B < 0.8 

< 1 < 1 < I < 1 < 1 

< , < , < , < 1 < 1 

< 0.8 < 0.8 < 0.8 < 0.8 < O.B 
< 1 < 1 < 1 < 1 c 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < O.B < O.B c O.B 
< 1 < 1 < 1 < 1 < 1 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

< 0.8 < 0.8 < o.6 < 0.6 < 0.6 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 c 3 
< 2 < 2 < 2 < 2 < 2 
< 1 < 1 < 1 NA NA 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< Q.8 < o.a < 0.8 < Q.8 < Q.8 
< 0.7 < 0.7 < 0.7 < 0.7 < D.T 
< O.B < 0.8 < 0.8 < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < o.a < Q.8 < 0.8 < 0.8 
< 0.6 < O.B < a.a < 0.8 < 0.6 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< O.B < o.e < 0.8 < o.8 < 0.8 

O'Brien & Gere Engineers, Inc. 
December 2014 



Sample Location 
EPA 

MHimum 
DW-41 DW-41 DW-41 DW-41 OW-41 

SampleD•te 
Conteminent 
Level (MCL) 09/20/2010 03/23/2011 09/28/2011 03/29/2012 09/10/2012 

VolaW. OfiMnfo Comnnrlll'IS U iniLI 
Ace lone NS < 6 < 6 < 6 < 6 < 6 
Benzene 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Bromodichloromelhane eo' < 1 < 1 < 1 < 1 < 1 

BramoJcnn so' < 1 < 1 < 1 < 1 < 1 

Bro mom ethane NS < 1 c 1 < 1 < 1 < I 
2-Butanone NS < 3 < 3 c 3 < 3 < 3 
Carbon Disulfide NS < 1 < 1 < 1 < I c I 
Camon Totracnlorido 5 < ., < 1 < 1 < I < I 

ChlOrobenzene 100 . 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
Chloroethane NS c 1 < 1 < 1 < 1 < 1 

Chloroform so' c 0.8 < 0.8 < 0.8 < 0.8 c 0.8 

Chloromethane NS < 1 < 1 < 1 < 1 < 1 

Dibromochloromethane 50• < 1 < 1 < 1 < 1 < 1 

cis-1,2-Dichloroethene (cDCE) 70 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
c:is-1,3-0ichloropropene NS < 1 c 1 < 1 < 1 < 1 
1 1-D-chloroethane NS < 1 < 1 < 1 < 1 c 1 
1,2-Dicnloroerhane (DCA) 5 < 1 < 1 < 1 < 1 < 1 
I, 1-Dich/oroelhsne (DCE) 7 c 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
1,2-Dlctl loropropana 5 < 1 < 1 < 1 < 1 < 1 

t~Dioxans 0.78-78 ' c 0.5 < o.s < o.s < o.s < 0.5 

Elhylbenzena 700 c 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
2-Hexanone NS < 3 < 3 < 3 < 3 < 3 
4-Methyl-2-penl.anone NS < 3 < 3 < 3 < 3 < 3 
Ma1rwt.n. Chlew'lde s < 2 < 2 < 2 < 2 < 2 

Propane NS NA NA NA NA NA 

Styrene 100 c 1 < 1 < 1 < 1 < 1 

, . l .2,2-Tetr:M:hbroe1f'lane NS < 1 < 1 < 1 < 1 < 1 
lelrach1octMtblNJO IDrt:I s . 0.8 < 0.8 < 0.8 < 0.0 < (l8 
Toluene 1,000 < 0.7 < 0.7 c 0.7 < 0.7 < 0.7 
trans-1,2-Dichloroelhene 100 < 0.8 < 0.8 < 0.8 c 0.8 < 0.8 
lrans-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
l _.1 ,1-Trichloroelhane ffCM 200 < 0.8 < 0.8 . o.e < 0.8 < 0.8 
I, 1,2-Trichloroelhane 5 < 0.8 < 0.8 • 0.8 < 0.8 < 0.8 
Trichloroethene (TCE) s < 1 < 1 < 1 < 1 • 1 
Vinyl Chloride 2 < 1 < 1 . 1 < 1 < 1 
Xvlene tTC.la.I \ 10 000 < QB < 0.8 < 0.8 c 0.8 < 0.8 

Table 3. 

Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 
2014 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

DW-41 DW-41 DW-41 DW-41 DW-60 

04/01/2013 0913012013 03/31/2014 09/30/2014 11109/2005 

c 6 c 6 < 6 < 6 c 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 0.5 < 0.5 < 1 

c 1 < 1 < 0.5 < 0.5 < 1 

< 1 c 1 < 0.5 < 0.5 < I 

< 3 < 3 < 3 c 3 < 3 
< 1 c 1 < 1 < 1 < 1 
< I c 1 < 0.5 < 0.5 < I 

< 0.8 < 0.8 < 0.5 < 0.5 < 0.8 
< 1 < 1 < 0.5 < 0.5 < 1 
< 0.8 c 0.8 < 0.5 < 05 < 0.8 

< 1 c 1 < 0.5 < 0.5 < 1 
c 1 < 1 < 0.5 .. 0.5 < 1 . 0.8 < 0.8 < 0.5 < 0,5 < 0.8 . 1 < 1 < 05 < o,s < 1 
< 1 . l < o.s < 0.5 < 1 

c 1 < 1 < o.s < o.s < 1 
< 0.8 < 0.8 < o.s < o.s < 0.8 
< 1 < 1 < 0.5 < o.s < 1 

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

< 0.8 < 0.8 < o.s < 0.5 < 0.8 
< · 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 

NA NA NA NA < 1 

< 1 < l < 1 c l < 1 
< 1 < 1 < o.s c o.s < 1 
< OJl < OJl < o.s < o.s < 0.8 
< 0.7 . 0.7 < O ~S < o.s < 0.7 
< 0.8 < 0.8 < OS < OS < 0.8 
< 1 < 1 < OS < 05 < 1 
< 0.8 < 0.8 c OS < o.s < 0.8 
< 0.8 < 0.8 < OS < o.s < 0.8 
< 1 c 1 < OS < o.5 < 1 
< 1 c 1 < 05 < 05 < 1 
< 0.8 c 0.8 < OS < o,s < (l8 
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DW-60 

0312812006 

< 6 
< 0.5 
< 1 

< 1 

< 1 

< 3 
< 1 
< 1 
< 0.8 
< 1 
< 0.8 
c 1 
< 1 

< 0.8 
< 1 
< 1 
< 1 
< 0.8 
< 1 
< o.s 

< 0.8 
< 3 
< 3 
< 2 
< 1 

< 1 

< 1 
< 0.8 
< 0.7 
< 0.8 
< 1 

< 0.8 
< 0.8 
< 1 
< 1 
c o..e 

DRAFT 

DW-60 DW-60 DW-60 DW-60 DW-60 

06/20/2006 0912012006 1211912006 0312812007 0611812007 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < I < I < I 
< 3 < 3 < 3 < 3 c 3 
< 1 < 1 < I < I < I 
< 1 < 1 < I < I < I 
< 0.8 < 0.8 < 0.8 <. 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 . 1 
< 1 < 1 < 1 < 1 . 1 

< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 . 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 . 0.8 < 0.8 < 0.8 c 0.8 < 0.8 
< 1 • 1 < 1 < 1 < 1 
< 0.5 c o.s < 0.5 c 0.5 < 0.5 . 0.8 . 0.8 < 0.8 < 0.8 < 0.8 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 
< 1 < 1 < 1 J < 1 < 1 

• 1 < 1 < 1 < 1 < 1 
< 1 c 1 < 1 < 1 < 1 
< 0.8 c 0.8 < 0.8 < 0.8 < 0.8 . 0.7 < 0.7 < 0.7 < 0.7 . 0.7 
c 0.8 < 0.8 < 0.8 < 0.8 c 0.8 
< 1 < 1 < l < 1 < 1 
< 0.8 c 0.8 < 0.8 < 0.8 < 0.8 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 . 1 < 1 < 1 < 1 < 1 
c 1 • 1 < 1 < 1 < 1 
c o..e c 0.8 < o..e < (l8 < o..e 

O'Brien &. Gere Engineers, Inc. 
December 2014 



S.mple Location EPA DW-60 DW·60 DW·60 DW-60 DW-60 
Maximum 

Contaminant 
Sample Dote Level (MCL) 

09/24/2007 12117/2007 03124/2006 06/17/2008 09/17/2008 

Volldfle Oraanlc Com,..,.,.ds 11 U'klJ 

Acetone NS < 6 < 6 < 6 < 6 < 6 
Benzene s < 0.5 < 0.5 < 0.5 ~ 0.5 < 0.5 

eromodichloromethane eo' < 1 < 1 < 1 < 1 < 1 

Bromoform 80' < 1 < 1 < 1 < 1 < 1 

Bromomethane NS < \ < 1 < I < l < 1 

2-Butanone NS < 3 < 3 < 3 < 3 < 3 
Carbon Disullide NS < 'I < I c I < I c 1 
carbon Telracltlmide 5 < 1 < ' < 1 < 1 < 1 

Chlorobenzene 100 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
Chloroethane NS < 1 < 1 c 1 c 1 < 1 

Chloroform so' < O.B c O.B < O.B < 0.8 < 0.8 

Chlcrcmeth;me NS < 1 < 1 < 1 . 1 < 1 

Dibromochloromethane so ' < 1 < 1 < 1 < 1 < 1 

cis-1,2-Dlchloroethene (cDCE) 70 < O.B < O.B < O.B < O.B < 0.8 
cls-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 
1 1-Dichlornelhane NS < 1 < 1 < 1 < 1 < 1 
1,2-Dichloroethane (DCA) 5 < 1 < 1 < 1 < 1 < 1 

1, 1-Dichloraethene (DCE) 7 < 0.8 < 0.8 c 0.8 . 0.8 < 0.8 
1,2-Dichloropropane 5 < 1 . 1 < 1 . 1 < 1 
, ... !Jkwme 0~78 - 78 I < 0.5 . 0.5 . 0.5 . 0.5 < 0.5 

Efhylbenzene 700 < 0.5 < 0.8 < 0.8 . 0.8 < 0.8 
2-Hexanone NS < 3 c 3 < 3 c 3 < 3 
4-Melhyl-2-penlanone NS < 3 < 3 < 3 < 3 < 3 
Melllvlene Chlo.ride 5 < 2 < 2 • 2 < 2 < 2 

Propane NS < 1 < 1 . 1 < 1 < 1 

Styrene 100 < 1 < 1 . 1 c 1 < 1 
1, 1,2,2-Telrachloroethane NS < 1 < 1 < 1 < 1 < 1 
Tot_oa,_IPCEI 5 < 0.8 < 0.8 < 0.8 < 0.8 < o_s 

Toluene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
lrans-1,2-Dichloroethene 100 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
lrans-1,3-Dichloropropene NS < 1 < 1 < 1 c 1 < 1 
1. 1.1.filchlo<oelN!no rTCll> 200 < o.6 < o.s < o,s < OB < OJl 
1. l.2-Trichloloetnarie 5 < 0.8 c o.e < 0.6 < 0.8 < o.e 
Trichloroethene (TCE) 5 < 1 < 1 < 1 < 1 < 1 
Vinyl Chloride 2 < 1 < 1 . 1 < 1 < 1 
X~lene (Total) 10.000 < O.B < 0.8 < 0.8 c 0.8 < 0.8 

Table 3. 

Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 
2014 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

DW-60 DW-60 DW-60 DW-60 DW-60 

12/08/2008 03/23/2009 09/24/2009 03/29/2010 09/20/2010 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 c 1 < 1 

< 1 • 1 c 1 < 1 < 1 

< 1 < 1 c 1 < 1 < 1 

< 3 < 3 < 3 < 3 < 3 
< I < 1 < 1 < 1 < 1 
< ' < I < ' < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 c 1 < 1 c 1 < 1 
< O.B < O.B • O.B < O.B < 0.8 

< 1 < 1 < 1 . 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< 0.B < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 c 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< 0.8 < 0.8 < O.B < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.5 c 0.5 < 0.5 < 0.5 c 0.5 

< 0.8 < 0.8 < O.B < 0.8 < 0.8 
< 3 < 3 < 3 < 3 < 3 
< 3 c 3 < 3 < 3 < 3 
< 2 c 2 < 2 < 2 < 2 
< 1 . 1 NA NA NA 

< 1 c 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< o_s < o_s c 0.8 < 0.8 < 0.8 . 0.7 c 0.7 < 0.7 < 0.7 < 0.7 
< 0.8 . O.B < O.B < O.B < 0.8 

• 1 < 1 .. 1 < 1 .. 1 
< 0.6 < 0.8 < 0.8 < 0.8 < 0.8 
< 0.6 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 .. 0.8 < 0.8 .. 0.8 
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DW-60 

03/23/2011 

< 6 
< 0.5 
< 1 

c 1 

< ·' • ·3 
< 1 

< ' < O.B . 1 

< 0.8 

< 1 
< 1 

< 0.8 
< 1 
< 1 
< 1 
c 0.8 
< 1 
< 0.5 
c 0.8 
< 3 
< 3 
< 2 

NA 

< 1 
< 1 
< 0.8 
< 0.7 
< 0.8 . 1 
< 0.8 
< 0.8 
< 1 

< 1 

< 0.8 

DRAFf 

DW-60 DW-60 DW-60 DW-60 DW-60 

09/28/2011 03/29/2012 09/10/2012 04/01/2013 09/30/2013 

• 6 c 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 
c 1 c 1 < 1 < 1 < 1 
c 1 < 1 < 1 < \ < I 

• 3 • 3 < 3 < 3 < 3 . 1 • 1 < 1 < 1 < 1 
< 1 < ' < 1 < \ < ' < O.B < O.B < 0.8 < 0.8 < 0.8 . 1 < 1 < 1 < 1 < 1 
< 0,8 < O.B < 0.8 < O.B c O.B 

< 1 < 1 c 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< 0.8 < 0.8 < O.B < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< 1 • 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 . 1 < 1 < 1 < 1 < 1 
< 0.5 c 0.5 < 0.5 < 0.5 . 0.5 

< 0.8 < 0.8 < 0.8 < 0.8 < O.B 
c 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < . 2 

NA NA NA NA NA 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< o_s < 0.8 < 0.6 < 0.8 < 0.8 
< 0.7 < 0.7 < 0.7 < 0.7 c 0,7 
< 0.8 < O.B < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 0.8 < O.B < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 c 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < o.s c 0.8 

O'Brien & Gere Engineers, Inc. 
December 201<1 



Stimple Location EPA 
Maximum 

DW-60 DW-60 DW~9 DW-69 DW-69 

Sample Data 
Contaminant 
Level (MCL) 0313112014 10/0212014 1110912005 0312712006 06120/2006 

Volati'le ~ComntllVI• -'-
l\CJ8l0n! NS < 6 < 6 < 6 < 6 < 6 
Benzene 5 < 0.5 . 0.5 < 0.5 < 0.5 < 0.5 

Bromodichloromelhane so' < 0.5 < 0.5 < 1 < 1 < 1 

Bromofonn so' < 0.5 < 0.5 < 1 < 1 < 1 

Bromomethane NS < 0.5 < o.s < 1 < 1 < 1 
2-Bulanone NS < 3 < 3 < 3 < 3 < 3 
Carbon Oisullide NS < 1 < 1 < 1 < 1 < 1 

Cattxln Tetrachloride 5 < o.s < 0.5 < I < 1 < 1 

CtilOrobenzene 100 < 0.5 < 0.5 < o.e < 0.8 < 0.8 
Chloroethane NS < 0.5 < 0.5 < 1 < 1 < 1 

Chloroform eo' < 0.5 < 0.5 < o.e < o.e < o.e 
Chloromethane NS < 0.5 < o.s < 1 < 1 < 1 

Dibromochloromethane eo' < 0.5 < 05 < 1 < 1 < 1 

c1s-1,2-Dichloraelhene {cDCE) 70 < 0.5 < 0.5 < o.e < 0.8 < 0.8 
c1s-1,3-Dichloroprapene NS < 0,5 < 0.5 < 1 < 1 < 1 
1.1-[);chloroelllane NS < Q,5 < OS < 1 < 1 < 1 
1,2-Di<;h/otool,_,, (OCAj s < 0.5 < OS < 1 < 1 < 1 

'···---(IJCE} 7 < OS < OS < 0.8 < 0.8 < 0.8 
1.2-Dichloropropane 5 < 0.5 < 0.5 < 1 < 1 < 1 
1,4-Dionna 0.78- 78 I < 0.5 < O.S < o.s < o.s < o.s 
Elhylbenzene 700 < 0.5 < 0.5 < 0.8 < 0.8 < 0.8 
2-Hexanone NS < 3 < 3 < 3 < 3 < 3 
4--Melhyl-2-pentanone NS < 3 < 3 < 3 < 3 < 3 
MO!!Mone Cl1lorldo 5 < 2 .. 2 < 2 < 2 < 2 

Propane NS NA NA < 1 < 1 < 1 
Styrene 100 < 1 < 1 < I < 1 < 1 
1, 1,2,2-Tetrachlaroethane NS < 0.5 < 0.5 < 1 < 1 < 1 
Tetrachloroettwme IPCEI 5 < 0.5 < 0.5 < 0.8 < O.B < O.B 
Toluene 1,000 < 05 < 0.5 < 0.7 < 0.7 < 0.7 
lrans-1,2-Dlchloroethene 100 < 05 < o.s < 0.8 < O.B < O.B 
trans-1,3-Dichloropropene NS < 05 < 0.5 < 1 < 1 < 1 
1.1 .. 1-Trichloroelhane lTCA\ 200 < o.s < o.s < O.B < 0.8 < O.B 
1, 1,2-Trichloroelhane s < 0.5 < o.s < O.B < 0.8 < 0.8 
Trichloroethene (TCE) 5 < 0.5 < 0.5 < 1 < 1 < 1 
Vinyl Chloride 2 < 0.5 < 0.5 < 1 < 1 < 1 
Xvlene (Tnl<>I\ 10 000 < 0. 5 < 05 < 0.8 < O.B < O.B 

Table 3. 
Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 

2011 FDA/MA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

DW~9 DW-69 DW~9 DW-69 DW~9 

09/20/2006 1211812006 0312812007 0611812007 0912412007 

< 6 < 6 < 6 < 6 < 6 
< 0.5 . 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< 1 < I < 1 < 1 < I 

< 3 < 3 < 3 < 3 < 3 
< I < 1 < 1 < 1 < 1 
< I < 1 < 1 < 1 < 1 
< 0.8 < o.e < 0.8 < 0.8 < o.e 
< 1 < 1 < 1 < 1 < 1 
< o.e < o.e < o.e < o.e < o.e 
< 1 < 1 < 1 < 1 < 1 

< 1 < t < 1 < 1 < 1 

< 0.8 < 0.8 < 0.8 < o.e < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.5 < o.s < o.s • o.s < o.s 
< 0.8 < O.B < 0.8 < 0.8 < O.B 

< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 • 3 < 3 
< 2 < 2 < 2 < 2 < 2 
< 1 < 1 J < 1 < 1 < 1 

< 1 < 1 < 1 ~ 1 < 1 

< 1 < 1 < 1 < 1 < 1 
< 0.8 < o.s < o.e < o.e < 0.8 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< 0.8 < O.B < 0.8 < 0.8 < O.B 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 .. O.B < O.B 
< 0.8 < 0.8 < 0.8 < O.B < 0.8 
< 1 < 1 < 1 ~ 1 < 1 
< 1 < 1 < 1 < 1 < 1 

< O.B < O.B < 0.8 < o.e < OB 
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DW~9 

12117/2007 

< 6 
< 0.5 .. 1 

< 1 

< 1 
< 3 
< 1 

< 1 
< o.e . 1 
< o.e 
< 1 

< 1 

< 0.8 
< 1 
< 1 

< 1 
< 0.8 
< 1 

< o.s 
< 0.B 
< 3 
< 3 
< 2 
< 1 
< 1 

< 1 
< O.B 
< 0.7 
< O.B 
< 1 
< O.B 
< 0.B 
< 1 
< 1 
< o.e 

ORA FT 

DW-69 DW~9 DW~9 DW-69 DW-69 

03/24/2008 0611712008 0911612008 1210812008 0312312009 

< 6 < 6 < 6 < 6 < 6 
< 0.5 . 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< I < I < 1 < 1 < I 
< 3 < 3 < 3 < 3 < 3 
< I < I < I < I < 1 . I • I < 1 < I < 1 

< 0.8 < 0.8 < o.e < o.e < 0.8 
< 1 . 1 < 1 < 1 < 1 
< o.e < o.e < o.e < 0.8 < o.e 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 

< 0.8 < 0.8 < 0,8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < t 
< 1 < 1 < 1 < 1 < 1 
< 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.5 < 0.5 < o.s < 0.5 .. o.s 
< O.B < O.B < O.B < 0.B < O.B 
< 3 < 3 < 3 < 3 < 3 
< 3 < 3 < 3 < 3 < 3 
< 2 < 2 < 2 < 2 < 2 
< 1 < 1 < 1 < 1 < 1 

< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< Q.8 < 0.8 < 0.8 < O.B < 0.8 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 
< O.B < O.B < O.B < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 0.B < 0.8 < 0.8 < O.B < 0.8 
< 0.8 < 0.8 < 0.8 < O.B < 0.8 
< 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 
< O.B < o.e < 0.8 <. 08 < O.B 

O'Brien &. Gere Engineers, Inc. 
Dccembf!r 2014 



Samp~ Location EPA DW-69 DW-69 DW-69 DW-69 
Maximum 

Samplo Diil• 
I Contamin1nt 

Level (l.ICL) 0912312009 03/29/2010 09/20/2010 03/23/2011 

V"'-'1"- r Jlrl'lllnu- Comol'lillDl'K" n/L) 

p.celone NS < 6 < 6 < 6 < 6 
Benzene 5 < 0.5 < 0.5 < 0.5 < 0.5 

Bromodlchloromerhane 50' < 1 < 1 < 1 < 1 

Sromoform so' < 1 < 1 < 1 < 1 

Bramomethane NS .. , < , c 1 < , 
2-Bulanone NS < a < 3 . 3 < 3 
Carbon Disullide NS c I < 'I < 1 < I 

Carbon Tetrachloride 5 c , . T < 1 < T 

ChJorobenzene 100 < 0.6 < 0.8 . 0.6 < 0.6 
Chloroethane NS < 1 < 1 < 1 < 1 

Chloroform 80' < 0.8 . 0.8 < 0.8 < 0.8 

Chlnramel.hane NS < 1 < 1 < 1 < 1 

Dibromochtoromethane ao 2 . 1 < 1 < 1 < 1 

cis-1,2-Dichloroelhene (cDCE) 70 . 0.8 . 0.8 < 0.6 < 0.8 
els· I P.Olchlorop<opono NS < 1 c 1 < 1 < 1 
,_ 1 ·DichloroelhaM!I NS . 1 < 1 < 1 < 1 

·1,2-IJlch/oraethane (DCA) 5 < 1 < 1 < 1 < 1 
i, 1-Dichloroelhene (DCE) 7 . 0.6 < 0.8 < 0.8 < 0.8 
1,2-Dichloropropane 5 < 1 c 1 < 1 < 1 

14-0iouoe 0-76. 76 1 < 0.5 c 0.5 < 0.5 < 0.5 

Ethylbenzene 700 . 0.8 < 0.8 < 0.8 < 0.8 
2-Hexanone NS . 3 c 3 < 3 < 3 
4-Methyl-2-pentanone NS c 3 c 3 < 3 < 3 
Melflylene Chloride 5 < 2 < 2 < 2 < 2 

P<OPMO NS NA NA NA NA 

!Stftent 100 < 1 < 1 < 1 < 1 
\ , 1,2,2· TlltlfilCnlimlOU"lano NS < 1 < 1 < 1 < 1 
Talr'Khboarlmna IPCEJ s < 0.8 < 0.8 < 0.8 < 0.8 
Toluene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 
lrans-1,2-Dlchloroethene 100 . 0.8 < 0.8 < 0.8 c 0.6 
lrans-1,3-Dlchloropropene NS < 1 < 1 < 1 < 1 
t, I !· TricNomtnnnnll!('TCAl 200 < D-6 < Q6 < O.B < 0.8 
I, 1,2-Tricnloroeltlane 5 < 0.8 < 0.8 < 0.6 < 0.6 
Trichloroethane (TCE) s .. 1 < 1 < 1 < 1 
Vinyl Chloride 2 < 1 < 1 < 1 < 1 
Xvlene ffotan 10 000 < 0.8 < 0.8 < 0.8 < 0.8 

DW·69 

09/2612011 

< 6 
< 0.5 
< 1 

< 1 

< I 
< 3 
< I 
< 1 
< 0.6 
< 1 
< 0.8 

< 1 
< 1 

< 0.8 
< 1 
c 1 
< 1 
< 0.6 
< 1 

< 0.5 

< 0.8 
< 3 

< 3 
< 2 

NA 
< 1 
c 1 
< 0.6 
c 0.7 
< 0.6 
< 1 
< 0.6 
< o.e 
c 1 
< 1 
< 0.6 

Table 3. 
Volatile Organc Compounds In FDA/MA Ground Water: 2005-2014 

2014 FDA/MA Groundwater Monitoring Progress Report 
Malvern TCE Superfund Site 

DW-69 DW-69 DW-69 DW-69 DW-69 

03129/2012 09/10/2012 04/01/2013 09/30/2013 03/31/2014 

< 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 1 < 1 < 1 < 1 < 0.5 

< 1 < 1 < 1 < 1 < 0.5 

< 1 . I < ' < I < 0.5 
< 3 . 3 < 3 < 3 < 3 
< I <· I < , < I < 1 
< ' < I < , < I < 0.5 

< 0.6 < 0.6 < 0.6 < 0.6 < 0.5 
< 1 < 1 < 1 < 1 < 0,5 

< 0.8 < 0.8 < 0.8 < 0.8 . 0.5 

< 1 . 1 < 1 < 1 < 0.5 
c 1 . 1 < 1 < 1 < 0,5 

< 0.6 < 0.8 < 0.8 < 0.8 < 0,5 
c 1 . 1 < 1 < 1 < 0.5 
c 1 < 1 < 1 < 1 < 0,5 
< 1 < 1 < 1 < 1 < 0.5 
< 0.8 < 0.8 < 0.8 • 0.6 < 0,5 

< 1 < 1 < 1 . 1 < 05 
< 0.5 < 0.5 < 0.5 c 0.5 . 0.5 

< 0.8 < - o.e < 0.6 < 0.8 < 0.5 
< 3 < 3 < 3 . 3 < 3 
c 3 < 3 < 3 < 3 . 3 
< 2 < 2 c 2 < 2 c 2 

NA NA NA NA NA 
< 1 < 1 < 1 < 1 c 1 . 1 < 1 < 1 < 1 < 0.5 
< 0.8 < o.a < o.a < o.a c 0_5 
<. 0.7 < 0.7 c 0.7 < 0.7 < 05 
< 0.8 < 0.8 < 0.8 c 0.8 < 05 
< 1 < 1 < 1 • 1 < 0.5 
< 0.6 < 0.8 < 0.8 < 0.8 < 0.5 
< O.B < 0.6 c 0.8 < 0.8 < 05 
< 1 < 1 < 1 . 1 . 05 
c 1 < 1 c 1 c 1 < 05 
<· 0.6 < 0.6 < 0.8 < 0.8 . 0.5 
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DRAFT 

DW-69 8-5S 8-5S 8-5S 8-5S 8-5S 

09/30/2014 12/19/2007 03/25/2008 06/18/2008 0911812008 12110/2008 

< 6 < 6 < 6 < 6 < 6 < 6 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.5 < 1 < 1 < 1 < 1 < 1 

< 0.5 < 1 < 1 < 1 < 1 < 1 

< 0.5 < 1 < 1 < I < 1 c I 
c 3 c 3 < 3 < 3 < 3 < 3 
< 1 < 1 < 1 < ., < , 

< I 
< 0.5 44 < ' < I < 1 < ' < 0.5 < 0.8 c 0.8 . 0.6 ~ 0.6 < O.B 
<. 05 < 1 < 1 < 1 < 1 < 1 
< 05 2 J 3 J 3 J 1 J 1 J 

< Q5 < 1 < 1 < 1 < 1 < 1 
< 05 < 1 < 1 < 1 < 1 < 1 

< 0.5 680 830 880 330 280 . 0.5 < 1 < 1 < 1 . 1 < 1 
< 05 13 16 17 6 6 
< 05 3 J 5 J 4 J 1 J I J 
< 0.5 - 11111111 ma - l:ilBI 
< 05 < 1 < 1 < 1 < 1 < 1 
< 0.5 10 28 21 7.8 J 5.6 
< 0.5 < 0.8 < 0.8 < 0.8 < 0.6 < 0.8 
< 3 < 3 < 3 . 3 < 3 < 3 
< 3 < 3 c 3 < 3 . 3 < 3 
< 2 < 2 < 2 < 2 c 2 c 2 

NA < 1 < 1 < 1 < 1 < 1 
< 1 < 1 < 1 < 1 < 1 < 1 
< 0.5 < 1 < 1 < 1 < 1 < 1 
< Q_5 - - ~ ~ ~ 
< 05 c 0.7 < 0.7 < 0.7 . 0.7 < 0.7 
< 05 4 J 4 J 4 J 2 J 2 J 
< 0.5 c 1 < 1 c 1 c 1 < 1 
< 05 270 320 350 160 120 
< 0.5 3 J 5 J 4 J 2 J 1 J 
< 0.5 - m!!D m.!!l!!J m!!l B!!l!l 
< 05 < 1 c 1 < 1 < 1 < 1 
< 0.5 < 0.8 . 0.6 < 0.6 < 0.8 < 08 

O'Brien &. Gere Engineers, Inc. 
December 2014 



Table 3. 
DRAFT 

Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 
2014 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

EPA I B-55 B-SS B-SS B-5S B-55 B-SS B-5S B-5$ I B-SS I B-SS B-SS I B-SS C-90 I C-90 I C-90 I C-90 

03/24/2009 09/25/2009 0313112010 09122/2010 03/25/2011 09/30/2011 04/0212012 0911212012 ,_..,._,I 04/03/2013 10/0212013 04/02/2014 1010212014 12119/2007 03J2Si2C08 0611812008 0911812008 

NS < 6 < 6 < 6 < 6 < 6 < 6 19 J < 6 < 6 < 6 < 6 < 6 940 520 450 200 

a..""""' 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < o.s < 0.5 < 05 < 0.5 < 5 < 5 < 10 < 10 
8t'OlDOdichiQfOnJetnaf10 BO' < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.5 < 05 < 10 < 10 < 20 < 20 

El«>molotm eo' < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.5 < 0.5 < 10 < 10 < 20 < 20 
Bromomethane NS < I < I < I < I < 1 < I < 1 < I < I < I < 0.5 < 0.5 < 10 < 10 < 20 < 20 
2-Bulanone NS < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 30 36 J < 60 < 60 
Carbon Disulfide NS < I < I < I < I < 1 < I < 1 < I < t < I < 1 < 1 < 10 < 10 < 20 < 20 
~TOlrachloride 5 < I < I < I < I < 1 < I < 1 < I < 1 < I < 0.5 < 0.5 < 10 < 10 < 20 < 20 
Chlorobenzene 100 < o.e < o.e < 0.8 < o.e < o.e < 0.8 < 0.8 < o.e < o.e < o.e < 05 < 05 13 J 10 J < 16 < 16 
Chloroethane NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.5 < 0.5 < 10 < 10 < 20 < 20 
Chloroform 80' 2 J 1 J 1 J 2 J < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 

Ch.loromelhane NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Oibromochloromelhane so' < 1 c 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 

cis-1,2-Dichloroethene (cDCE) 70 680 430 380 830 240 190 270 230 140 110 
cis-1,3-Dich1aropropene NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
1, 1-0ichloroethane NS 14 9 6 14 4 J 3 J 13 8 8 3 
1,2-Dichloroelhane (DCA) 5 5 J 3 J 2 J 5 J. 2 J < I I J < 1 < 1 < 1 
1, 1-Dichloroethen• (DCE) 7 CIC ma mil C!EI ... - - l:llm em 4 
1,2-Dichloropropane 5 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 

14--0ioune 078-78 1 24 11 11 24 8.3 J 4.8 J 8.2 3.2 5,1 4.7 
t'ihyl'Denzene 700 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < o.e < o.e < 0.8 < 0.8 
2-Hexanone NS < 3 < 3 " 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 I: 3 < 3 < 30 < 30 < 60 
4·Methyl·2-pentanone NS < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 3 < 3 160 74 J < 60 

I . 
60 

Mell\vtene Chloride 5 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 2 < 2 1,600 970 790 340 
Propane NS < 1 NA NA NA NA NA NA NA NA NA I: NA NA < 1 < 1 < 1 I: 1 

Styrene 100 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 <' 1 < 1 1 < 1 12 J < 10 < 20 20 
1, 1,2,2-Tetrachloroettlane NS < 1 < 1 ·~ < ....:.... ·-:... ·~ < 1 < 1 < 1 < 1 0.5 < 0.5 < 10 < 10 < 20 20 
T•nchlOl'ae/bene (PCEI 5 

._.. _.., 
2 J 3 

Toluene 1,000 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 2 J < 0.7 
trans· 1,2·Dichloroethene 100 5 J 2 J 2 J 4 J 1 J 0.9 J 1 J 0.8 

J I : 
0.8 I: 0.8 I: 0.5 

I < 

0.8 
J I < 

70 I. sa I. 60 
trans-1,3-Dichloropropene NS < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 1 1 0.5 0.5 10 10 20 
1 1 1 ·Trichloroethane lTCA I 200 250 220 130 200 77 57 42 
1, 1t2-TrK:hroroelhane 5 • J 3 J 2 J 5 J 1 J 0.8 J 0.9 J < 

Trlcl!/oroa""""'(TCE) 5 rmEll 1111111 li!l!:I am 1:11111!!1 - -Vinyl Chloride 2 < 1 < 1 < 1 < 1 < 1 < 1 1 J < 
Xviene (TcJ.al ) 10.000 < D.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 
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Table 3. 
DRAFT 

Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 
2014 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

IS.mplo Locallon Ma::um I C-90 I C-90 I C-90 I C-90 I C-90 I C-90 I c-sm I C-90 I C-90 I C-90 I C-90 I C-90 I C-90 I 0-70 I D-70 I 0-70 I 0-70 

Sample Date ~=7~~~)t I 12110/2000 I 03/24/2009 I 09/2512009 I 03131/2010 I 09/22/2010 I 03/25/2011 l 09/30/2011 I 04/02/2012 I 09/12/2012 I 04/0312013 I 10/0212013 I 04/02/2014 I W/02/2014 I 12/19/2007 I 03/2512008 I 06/18/2008 I 09/18/2008 

V~tJJoOr-lo 
- -

Acetone NS < 120 < 120 < 60 < 60 < 30 < 60 < 12 < 30 < 6 < B < 12 < 12 < B < 60 < 60- - < -60 < 120 
Benzene 5 < 10 < 10 < 5 < 5 < 3 < 5 < 1 < 3 < 0.5 < 0.5 < 1 < 1 < 0.5 < 5 . 5 < 5 < 10 
Btomodichloromethane BO ' < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 < 1 < 2 < 1 < 0.5 < 10 < 10 < 10 < 20 

Bromolorm 80' < 20 < 20 < 10 < 10 < 5 . 10 < 2 < 5 < 1 < 1 < 2 < 1 < 0.5 < 10 < 10 < 10 < 20 
Bromomelhane NS < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 < 1 < 2 < 1 < 0.5 < 10 < 10 < 10 < 20 
2-Butanooe NS < 60 < BO < 30 < 30 < 15 < 30 < 6 < 15 < 3 < 3 < G < 6 < 3 < 30 < 30 < 30 < 60 
carbon Disulfide NS < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 < 1 < 2 < 2 .. 1 < 10 < 10 < 10 < 20 
ea.bonlalrild\lolfdo 5 < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 < 1 < 2 < 1 < 0.5 < 10 < 10 < 10 < 20 
Chlorobenzene 100 < 16 < 16 14 J 10 J 9 J < 8 5 J 4 J I J < 0.8 < 2 2 J 2 < 8 < 8 < 8 < 16 
Chloroelhane NS < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < I < 1 < 2 < 1 < 0.5 < 10 < 10 < 10 < 20 
Chlorofotm BO' l!!!!JI 67 J 78 24 J 14 J 27 J 18 < 4 3 J 4 J < 2 < I 1 11 • J 12 J 12 J < 16 
Chloromelhane NS < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < I < 1 < 2 < 1 < 0.5 < 10 < 10 < 10 

-- ~~~2_0 

Oibromochloromelhane so• < 20 c 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 < 1 < 2 < 1 < 0.5 < 10 < 10 

cis-1,2-Dichloroethene (cOCE' 70 3,900 4,100 3,800 3,000 2,400 1,900 1,700 1,700 1,600 1,300 960 1,000 
cis-1,3-Dichloropropene NS < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 < 1 < 2 < 1 
1.1-0lchloroethane NS 
1,2-Dichloroethane (DCA) 5 
1, 1-Dichlaroethene (DCE) 
1,2-0ichloropropane 
1.4-Diaane 0.78- 78 I 

-
Elhylbenzene 700 < 16 < 16 9 J 17 J < 4 < B 4 J < 4 < 0.8 < 0.8 < 2 2 J < 0.5 < B < B < a· ~ 
2-Hexanone NS < 60 < 60 < 30 < 30 < 15 < 30 < 6 < 15 < 3 < 3 < 6 < 6 < 3 < 30 < 30 < 30 < 60 
4-Methyl-2-pentanone NS < 60 < 60 < 30 < 30 < 15 < 30 < 6 < 15 < 3 < 3 < 6 < 6 < 3 < 30 < 30 < 30 < 60 
Meth iene Chloride 5 340 200 210 73 42 77 SJ < 10 9 < 2 < 4 < • 3 J 20 J < 20 64 < 40 
Propane NS < 1 < 1 NA NA NA NA NA NA NA NA NA NA NA < 1 < 1 c 1 < 1 
Styrene 100 < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 c 1 < 2 < 2 < 1 < 10 < 10 < 10 < 20 
1, 1,2,2-Tetrachloroethane NS < 20 < 20 < 10 < 10 < 5 < 10 < 2 < 5 < 1 c 1 < 2 < < 0.5 < 10 < 10 < 10 < 20 
Tet_,..chJMoethene PCE 5 
loluene 1,000 J < < < < 14 
1rans-1,2-Dtchtoroe1hene 100 J 64 51 31 20 18 14 7 10 J 42 J 16 J 25 
1r.ins-1,3-Dlchlotoprop&l'MI NS < 20 < 20 < 10 < 10 < 5 < 10 < < 5 < 1 < < 2 < 1 < 0.5 
1,1.t-T.rlchloraelh.ane TCA 200 
I, 1,2-Trichloroelhane 5 
Trichloroethene (TCE) 5 
Vinyl Ch/arid• 2 
Xvlene (Total) 10.000 

O'Brien & Gere Engineers, Inc. 
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EPA I 

VcJ.tllo c .trrr.-nJc COu__..s- luQILJ 
l'cetone NS 
Benzene 5 
Bromodichloromelhane so' 
Bromolorm BO' 
Bromomelhane NS 
2·Butanone NS 
Carbon Disulfide NS 
cart>on T etrOCllloride 5 
Chlorobenzene 100 
Chloroelhane NS 

Chloroform so' 
Cbloromethane NS 

Oibramochloromethane so ' 
i::is-1,2-Dichloroethene (cDCE) 70 
c:is-1,3-Dichloropropene NS 
1 1-Dlchloroelhane NS 
1,2-Dlchloroethane (DCA) 5 
1, 1-Dichloroethene (DCE) 7 
1,2-Dichloropropane 5 
14-Dioxane 0~78- 78 I 

Ethylbenzene 700 
2-Hexanone NS 
4-Melhy\-2-penlanone NS 
Meth~lene Chk>ride 5 
Propane NS 
Styrene 100 
1, 1,2,2-Tetrachloroetnane NS 
TOff90/I_,_,,, IPCEI 5 

1Toluene 1,000 
trans-1,2-Dichloroethene 100 
trans-1,3-Dichloropropene NS 
1,1,1-Trichloroelhane tTCA) 200 
1, 1,2-Trichloroeltlane 
Trichloroethane (TCE) 
Vinyl Chloride 
Xvlene (Tola!} I 10.000 

Table 3. 

Volatile Organc Compounds in FDA/MA Ground Water: 2005-2014 
20141 FDA/MA Groundwater Monitoring Progress Report 

Malvern TCE Superfund Site 

D-70 D-70 D-70 D-70 0-70 0-70 0-70 D-70 I D-70 I D-70 I D-70 I D-70 I D-70 I 0·70 

1211012008 0312412009 0912512009 03131/2010 ~~03~1~~,~~ I as12212010 I 0312s12011 I os13012011 1 0410212012 I os11212012 I 0410312013 I 1010212013 I 0410212014 I 1010212014 

< 120 < 60 < 30 < 30 < 60 < 6 < 30 < 6 < 12 < 6 < 6 < 6 < 12 < 6 
< 10 < 5 < 3 < 3 < 5 0.6 J < 3 < 0.5 < 1 < 0.5 < 0.5 < 0.5 < 1 06 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 < 2 < 1 < 1 < 1 < 1 < 05 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 < 2 < 1 < 1 < 1 < 1 < 05 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 < 2 < 1 < 1 < 1 < 1 < 0.5 . 60 . 30 < 15 < 15 . 30 < 3 < 15 < 3 < 6 < 3 < 3 c 3 < 6 < 3 
< 20 < 10 < 5 < 5 c 10 < 1 < 5 c I c 2 < 1 < 1 < 1 < 2 < 1 
< 20 < 10 < 5 . 5 < lO < 1 < 5 . I c 2 < 1 < 1 < 1 c 1 < Q,S 

< 16 < B < • < • < s < O.B < • c 0.8 < 2 < O.B < 0.8 < 0.8 < 1 < 0.5 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 < 2 < 1 < 1 < 1 < 1 < 0.5 
< 16 < s 8 J < s . s 4 J < • 2 J . 2 2 J 2 J 1 J 1 J 2 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 < 2 < 1 < 1 < 1 < I < 0.5 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 c 2 < 1 < 1 < 1 < 1 < 0.5 

11,000 3,300 B,300 4,800 4,800 2,900 3,400 1,600 1,400 1,800 1,500 1 400 1,300 
< 20 < 10 < 5 < 5 < 10 c 1 < 5 < 1 < 2 < 1 < 1 < 1 < 1 

110 50 J 6B 33 J 33 J 36 28 15 14 

. 16 < 8 < 4 < 4 • 8 < 0.8 < • . O.B 
< 60 < 30 < 15 . 15 . 30 < 3 < 15 • 3 . 60 < 30 < 15 < 15 < 30 < 3 < 15 < 3 I: < •o < 20 10 J to J < 20 5 J < 10 < 2 4 I < 2 • I < 2 I 2 J lc • 
< 1 < I NA NA NA NA NA NA 1. NA I NA I NA I NA I NA I NA 
< 20 < 10 < 5 < 5 < 10 < 1 < 5 < 1 2 
< ·20 < 10 < 5 < 5 . 10 3 J < 
~ J < s 

< 14 < 7 
< 16 < 8 I 19 JI B JI B JI 6 I 6 JI 7 I 6 J I 3 JI 4 J I 12 

ugll - microgram per liter 
NA - Nol Analyzed; NS - MCL not established 

Italics/Bold - Indicates Lhat the compond is a Consliluenl of Concern (COC) with a specilic Performance Slandard as delined in the 1997 Record cl Decision (AOO) and/or 2012 Explanation ol Signilicanl Dillerences (ESO) 
1 Site per1ormance slandard risk range for 1,4 Dioltane is O 78 - 78 ug/L as assigned in the 2012 ESO and based on lhe currenl EPA R3 Risk-based Screening Level (ASL) lor tap water (May 2014) 
2 The individual lrihalomethanes (bromodichloromethane: bromoform; dibromochloromethane, chloroform) all have the MCL of BO µg/l listed in the RSL table_ However, BO µg/L i6 the MCL tor Total Trihalomethanes. 
< - lhe analyte was nol delected above the specilied melhod delec~oo limit 
rps: · ' .. 44iAW'li41 
J - rne anaiy1ewas oe1eded al a concencra1ion less lhan lhe POL but greater than the MDL Theconcenlralion is eslimated 
UJ - The resu/I has been qualified as approximate. 
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CC-07 - E~lracllon Woll 
PCE TCE cDCE VC E1hane 1.1.1-TCA 

MCL 1 s 5 70 2. NS 200 
112.612009 "110 250 1 050 211 286 <25 
311112009 60 170 1280 257 302 <30 
812012009 82 300 540 250 71 60 
3/1812010 I 110 2250 10.060 780 660 700 
41112010 800 2MO 10 680 77g 633 760 
411512010 360 1 380 7780 696 ~60 580 

ld»!!/2010 370 2150 9570 783 481 1635 
511312010 <20 I 700 10570 985 573 530 
512112010 250 1 420 13100 1090 679 550 
613012010 175 940 8 180 900 700 350 
O/S/2010 187 1353 19467 1 053 611 381 
91212010 50 est 447 5940 920 640 190 
913012010 150 esl 912 5390 914 1010 195 
1012612010 <20 <.45 3010 1380 ., 380 <40 
121212010 <20 300 1 710 354 L520 60 est 
lm912010 <20 520 I 5 10 190 ·1 030 65 
1/31)201 l <20 134 1 230 250 I 11.0 Sil 
l/21201 1 • 34 230 3 000 500 I 300 97 
3130/2011 < 180 493 4 920 706 ., 430 2.60 
4/2612011 c!SO 514 6 180 671 1.570 310 
618/2011 <35 <12 ·133 148 27 10 < 10 
1{1/201 I 190 I 720 '320 439 1 600 260 
81412011 eo est M2 J360 69d 1970 '170 
911/2.011 670 est 29•0 4 470 38R 12'70 430 
9/291'2011 t80esl 1.200 4 840 410 1AOO 270 
10/27/2011 150 870 5450 560 1450 280 
12/\12011 290 est 1470 5.980 480 1230 300 
1212.9i'2011 100esl 580 5.440 570 I S40 290 
112612012 110 ft.51 820 5980 520 I 310 360 
03101/2012." 42 290 ~aoo 420 2 100 t?O 
312712012 48e!I 410 3 240 370 ; 450 130 
4/2612012 32 ~·I 180 2630 320 1.,360 12.0 
6/1l2£112 110 600 2620 380 1 030 130 
611/2012.' 120 650 2840 370 1 030 130 
8130/2012 40 ... t 270 I 500 310 1150 02 
11/29/2012 30 esl 2BO 2010 260 uo 40 est 
2/2812013' 69 1510 7ROO 3:!0 310 190 
513oi:!Ol3" 2110 3300 I< •oo 2.60 190 120 

IR/1.212013 170 I 190 2850 240 250 100 
1112512013 43 590 2•400 180 130 53 
2/27/2014' 340 2000 6 400 260 180 270 
212.712014 270 1.:110 4 100 170 tall 150 
512912014 240 1~10 •300 250 330 180 
8/28/2014 18 esl 100 3,810 290 e8o 130 
11/2412014 23 85 490 140 770 36 
212512015' 9B 530 2100 270 360 84 

Indicates data prior lo full-scale lactate injections. 

All values are reported as ug/L (ppb) 

1. Value shown is MCL ( maximum contaminanl level) 

Table 4. 
AISB Performance Monitoring- 2010 to Current 

Summary of VOCs in Groundwater 
Malvern TCE Superfund Site 

East Whiteland Township, Pennsylvania 

GW·07 • Monr101!nn Well 
1,1-0CA' r.A' PCE 

2 21.000 MCL1 5 
78 77 112612009 <20 
87 98 8/1812009 3J 
180 48 3/tB/2010 .:30 
230 23 411/2010 <30 
256 14 4115/2010 110 
200 8 4/2912010 250 
247 7 4/2!ll201 O' 210 
29a 11 511312010 210 
390 13 5127./2010 280 
280 13 6130/2010 310 
326 IS 815/2010 139 
290 15 9/Zl2010 530 
282 22 9130/2010 50 0'1 
290 4 10126/2010 <.20 
175 53 121112010 .:_EIO est 
120 44 121112010' <20 
129 42 12129/2010 <20 
190 ~2 1f.J112011 <20 
22B 23 3121201 l" 2J 
2.19 ll 3r.J0/2Q11 <35 
330 <4 4/2612011 < 100 
152 IB 61712011 l40est 
161 22 71112011 <100 
130 14 l!/4r.!011 <20 
135 14 91112011 <20est 
140 12 912912011 <20 
120 14 1012mo11 <20 
130 12 121112011 < 35 
160 13 12/29120! 1 240,est 
15n ?• 112.6f201·2 150 9SI 
84 13 0212912012' 4J 
79 12 312712012 .::2.0 est 
100 12 4/2812012 c20 est 
110 12 S/112012 20 
63 2\ ll/29/2012 120 esl 
55 7 1112912012 <20 
140 <10 u 212012013· 10 
110 <10 5130/2013' 7 
50 11 911212013 590 
36 5 1112512013 430 
110 11J. 212712014' I 100 
56 5 212712014 940 
73 5 511?912014 800 
110 7.9 812.6/2014 600 

79 9.0 11/24/'1014 <20 
110 26 212312015" 2 

2. No specified MCL, value Is EPA 2009 Regional Screening Level (ASL) for Tap Waler 
NS - No standard NA - not analyzed 
PCE- Ta~achloroathana TCE- Trichloroethene cOCE- els 1,2-dichloroelhene VC- Vinyl chlo1ide 
1,1.1-TCA - 1,1,HrichloroeUiane 1,1·DCA-1, 1-dichloroelhane CA- Chloroelhane 
• - Analysis performed by Lancaster Laboratories 
"' - Indicates rield duplicate resulls 
As of 911212013, analyses are pe~ormed by XOO, LLC unless otherwise noted 

TCE cOCE VG Elhene 1.1.1-TCA 1.1-0CA' ,., .. 
5 70 2 NS 200 2 21.000 

<12 <20 ;:4 14' <25 <10 76 
9 160 94 1600 7 33 320 
36 1'1"'1 •150 2 460 48 est 220 so 
219 30050 9380 1390 IA20 SBS SS 
490 17 880 2 760 t 330 860 no 28 
992 16 <70 4.880 nao 810 43.3 42 
9tB 15680 4690 2.570 815 434 43 
730 10 960 5 330 g 950 570 875 38 
920 14 5-00 4 020 3 230 650 820 25 
I 210 7400 780 3420 450 150 270 
802 6 445 947 2289 '305 217 49g 

I 73D 14 030 2.660 3.010 620 400 42 
!33 14 540 4.860 3 560 240 400 116 
<:12. 12740 2 520 2020 280 350 25 
<20 545 221 3990 <20 82 73 
<20 245 106 1255 <20 17 06 
<12 38 15 3140 <20 c 10 75 
c12 148 S2. 4230 <25 71 49 
3J 250 86 4100 B 39 41 
21 1920 807 2.370 50 119 55 
<12 I 150 330 2 840 35 115 55 
< 12 206 83 3 130 < 25 38 33 
<. 1.2 162 61 2.•ao .:20 16 22 
"'12 450 141 2750 <20 26 19 
23 346 174 3280 < 40 44 13 
<.12 70 50 3510 <20 40 14 
66 230 110 2 840 <40 71 31 
180 1 sao 590 2560 <30 62 17 
800 1.710 530 2380 50 53 M 

410 I 350 460 2 390 25 72 24 
16 eso 560 3.500 73 180 43 
cl:t I 750 900 2390 60 77 16 
49 I 470 770 3 380 100 120 II 
88 3 300 , 250 3020 06 170 9 
640 1740 480 3 470 98 55 16 
37 550 160 I 990 <20 27 26 
15 450 230 I 700 17 66 30 
22 400 170 2"900 10 40 35 
2 660 I 220 160 450 <20 <10 14 
1730 1830 340 1.450 < 20 43 10 
6 700 2300 350 2100 120 60 15 J 
4 890 1 650 230 1350 70 27 8..4 
3770 1940 2ll0 1690 110 43 18 
3,150 4,690 810 1,900 150 120 8.2 

8.0 esJ 220 46 114.0 <20 12 117 
~ 75 •1 170 I 22 43 

1 of7 



GW·08 · Exlraclion Weil 
PCE TCE cOCE. VC Ethane l.1,1-TCA 

Mr.L1 5 5 70 2 NS 200 
11'2612009 <:2.0 <12 2.8 14 1.380 45 
811812009 1 J 3J 78 28 2900 8 
311812010 <30 130 3 110 840 1770 3\0 
M1/2010 <30 70 2.442 646 1 600 190 
•111512010 <2.0 29 2 260 610 1.910 110 
4129/2010 <:25 33 1 920 536 20"0 t02 
511312010 <20 69 1 500 560 2040 56 
5127/2010 ao 43 1610 495 12.520 60 
6130/2010 <25 22 7!10 300 2.200 60 
8/512.010 26 18 616 262 2092 55 
9'2l2010 <20 21 630 250 2ll20 27 
91212010• 2a 22 683 249 2 373 45 
9130/2010 <20 19 651 269 2430 <30 
t0/2812010 <20 <12 390 175 2270 <20 
12121?.0 10 <20 <12 348 239 2170 <20 
12/'29/2010 <20 < 12 250 168 1 660 <20 
11311201 t < 20 <12 147 14 I 780 <20 
3ili2011' SJ 6 2BO 150 2000 12 
J/301'?011 < 60 < 12 307 128 I 430 <25 
4/2812011 d10 c \2 252 110 I 400 <25 
61812011 c35 c12 12.: 51 1.270 c 10 
7nl20 11 <100 <12 144 61 1570 <25 
8141201 1 c 20 <12 tao so t 610 c20 
91112011 c20 1<12 87 41 1300 <20 
912912011 c20 <12 61 35 i 350 3•1 
1012712011 <20 <12 105 46 1650 c20 
t2/11201t < 20 <12 70 38 C290 < 20 
(2J2Qm!ll < 20 c 12 163 38 1 ~g' <2.0 
11261'20!'- c20 cl2 48 24 1190 26 
0310112012' 2J 2J 51 34 1400 2J 
312712012 <20 < 12 58 37 1110 <20 
4126/2012 <20 t2 150 73 1150 <20 
61112012 c20 < 12 170 70 1 040 c20 
ar.10/2012 c20 .,, 120 53 720 < 20 
1112912012 <20 < t2 160 52 420 c20 
2121!12013. 7 7 190 44 310 2.J 
5130/2013. 8 7 190 58 480 7 
9112/2013 17 esl 63 610 180 980 19 
11125/20'13 14l!sl 29 420 75 540 <20 
'1?712.014' 3Z 200 1700 450 960 30 
21271'2014 37 150 I 360 310 71 0 22 
5129/2014 50 250 2320 380 450 41 
812812014 19 est 94 870 160 1200 26 
11124/2014 <20 < 12 49 25 280 <·20 
2/'2~POn15• 1 2 6 " 3.9 est <0.5 

lndicales dala prior lo full-scale lactate injections. 
All values are reported as ug/L (ppb) 
1. Value shown is MCL ( maximum contaminant level) 

Table 4. 
AISB Performance Monitoring- 2010 to Current 

Summary ofVOCs in Groundwater 
Malvern TCE Superfund Site 

East Whiteland Township, Pennsylvania 

GW-18 · Extraclftin WoM 
l,1·DCA' ICA2 PCE 

2 21,000 MCL1 5 
5!i 5 612112009 4100 
92 72 311612010 I 830 
240 52 41112010 I 020 
2.95 46 41t512010 760 
300 45 4/29/2010 640 
337 90 5113/2010 170 
270 122 512712010 01 0 
250 155 6130/20 10 170 
130 145 8/512010 207 
114 12.7 9/2/2010 660 est 
110 130 !1130/2010 210 ••t 
119 127 1012ll/2010 230 esl 
111 132 1212/2010 <20 
97 95 1212912010 <20 
76 96 113112011 <20 
75 73 31312011" 300 
74 76 313012011 <250 
74 85 4/2Ri:>Ot1 <120 
8.'I 46 61812011 cSO 
65 45 61812011' <50 
49 46 717J2011 <100 
59 45 8141'20" 260 e•I 
44 40 9/112011 230 est 
30 40 9i2912011 50 OSI 
42 41 101271201 t 40 
52 54 121112011 <"20 
44 50 1212912011 <25 
35 47 112612012 c20 
n 44 ll.3/01 /2012" 20J 
SS as 03/0t/2012"• 19 J 
21 35 312712012 <20 
37 34 d/'2612012 <20 
30 31 6/112.012 <20 
17 ~ 8130/20l2 <20 
13 24 1112912012 < 21) 

35 31 212612013' 7J 
71 44 212812013" 10 J 
57 13 5130/'2013' 13 J 
23 '" 8/12/2013 5.,,. 
57 14 9/12120t3' <20 
36 7.2 I 112512013 7.7001 
136 4.6 212712014" n 
100 4.6 212712014 23..0 
19 8.6 2/2•7/'2014' 24.0 
9 20 5/2912014 14 not 

Ell2ll/2014 14 est 
ll/2B/20t4' !Se.st 
11124/2014 1BMI 
11/2412014' 14 es1 
21251'2016. 16 

2. No specified MCL, value is EPA 2009 Regional Screening Level (ASL) for Tap Water 2125/2015°• 17 
NS - No slandard NA - not analyzed 
PCE· Tetraehloroelhene TCE- Trichloroethene cDCE· cis I ,2-<llchloroethene VC· Vinyl chloride 
1. t ,1·TCA • 1, I, Hrichloroelhane 1,1·DCA·1, 1·dichloroethano CA-Chloroethane 
• - Analysis performed by Lancaster Laboratories 
"' - lndir.:ales field duplicate results 
As of 911212013, analyses are performed by XDD, LLC unless otherwise noted 

TCE cOCE VC Etllane 1,1,1 ·TCA 1,1-DCA' CA' 
5 70 2 NS 200 2 21.000 

33.000 4200 <25U < 1.ou 1800 58 J c25U 
9 aso 5250 490 200 890 72 14 
6.250 7090 523 290 775 111 l3 
3 730 7 490 566 390 650 100 9 
4 500 10 200 682 581 752 t86 13 
3180 13 100 626 '123 790 163 11 
5 580 t2 640 680 655 820 190 t.9 
1.230 t5 0.90 600 570 760 160 2.5 
1173 12842 602 933 72-1 137 45 
4090 9310 570 916 660 120 40 
I 490 9440 669 1 080 500 130 1~9 

2320 11620 747 1.370 670 140 153 
620 10~ 866 1450 540 155 74 
1160 13 540 1040 960 650 130 49 
3150 20640 I 120 '130 1 250 180 43 
2000 9600 790 I 300 430 ISO 70 
l 270 11 830 978 I 650 560 144 66 
264 It 410 986 I 620 470 175 57 
423 6 820 755 I 960 300 149 59 
429 6900 748 1930 300 151 56 
f23 7020 766 1680 310 143 1iO 
14"'1 7 230 765 t 540 340 11111 53 
1250 6 710 732 1710 350 110 54 
185 5190 540 1570 2A0 100 42. 
240 7_2 00 790 t 880 280 110 41 
!!2 5910 700 ( 640 22.0 94 42 
120 8740 670 I 870 230 100 47 
t10 5700 840 1 740 210 110 46 
94 5 900 760 2 000 180 110 55 
89 5800 720 2.000 170 110 56 
21 2 930 625 1890 es. 69 35 
<12 3 540 650 1,960 12.0 85 35 
<12 2620 640 2.050 gg 77 41 
15 3500 750 1 150 120 81 31 
48 3 580 910 1190 110 74 26 
24 J 3800 750 1.500 12.0 94 23J 
38 4600 830 1.500 140 99 21 J 
57 5 400 1 too 1 100 120 110 29J 
41 3780 740 940 61 67 14 
32 12.990 580 850 <20 43 13 
<12 2 360 720 I 310 37 81 20 
100 2 400 670 1 400 70 82 25 
63 1790 t70 880 St 42 18 
56 1600 440 920 46 35 18 
41 2070 470 840 61 73 19 
43 1640 200 72ll 83 60 ti 
48 1 880 300 720 85 72 13 
84 1 490 210 540 46 33 13 
71 1 390 220 550 48 27 13 
100 2100 270 430 67 56 19 
100 2100 280 42.0 70 57 20 
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GW•IO • EltbacLion Wall 
PGE TGE cDGE vc Ethene 

MCL
1 5 5 70 2 NS 

112612009 43 350 ts 340 273 43~ 

311112009 47 190 9500 599 626 
8120/2009 4j 4J 1 400 2200 , 700 
3(\ 812010 < 30 560 5770 21n 135 
4/112010 47 1374 '~ 060 175 1t9 
411512010 60 210 9 320 207 122 
•11'29nQ1D 110 647 8370 393 2i2 
611312010 50 est 266 10 070 470 202 
5127J2010 140 856 Q 290 532 277 
6i30/2010 50 esL 330 9.110 540 260 
81512010 <20 80 9803 914 442 
815/2010' .;:20 56 7 829 765 422 
!!1212010 <20 1 070 5 990 560 380 
B/3012010 75 est 667 6 120 691 576 
10/28/2010 <40 360 amo 780 60~ 

1:!i212010 <20 225 3 630 633 870 

1"'°"'010' • 20 239 3 950 631 870 
12129/2010 • 'n 48 3000 S2 t 763 
1131121}11 <20 367 5 270 748 981 
3/312011. '10 J 43 3200 580 90.0 

"'12011"' 19 J 150 3300 530 810 
3130/2011 < 120 :W9 1;270 889 1 3~0 

412Bl2.011 <80 221 7620 1 010 1920 
618120 11 790 est 3 700 10 030 765 1 680 
7r11201 1 <100 t.730 0~~60 65'1 2.890 
81412011 310 est 2 980 7.7\0 928 H 50 
Q/1!2011 !00 est 922 9 630 1010 1_810 
19129/'201 I 1nas1 1'>50 si2n IMO 1, os·o 
10/2712011 55 640 12.560 1 060 1 990 
1211/2011 50 est 490 5 260 930 1 750 
12/29/2011 140 est 1150 7720 1110 2 370 
1126/2012 260 es! 2 \70 7 280 MO 1.980 
03/0112012· 170 2000 7 600 620 1600 
312712(112 160eal 1 640 7_g90 830 I 990 
4/2612012 150 est 1140 10 000 I 030 2 410 
611/2012 130 1440 10 090 1 060 2 070 
8/30/'l012 750est 2.890 13970 1 700 1130 
9126/2012 1000 ••I 4 200 12 230 1310 890 
1012512012 t 720 9 410 11 080 1.550 1,800 
t 1/2912012 40 est 250 12 430 1390 1.870 
1212712.012 500 t 460 13340 I 050 1100 
1131/2013 2 440 12 570 7.730 1 030 BOO 
212612013' I 300 4.B.00 u .ooo 830 1400 

513012013. 1.600 6.900 21 ,000 1,800 2,200 

9/1212013 3.300 14230 t2 780 I ~In l ~00 

11125/2013 2290 13.560 7 400 1 0.20 890 
21?.Ul0\4" 510 2500 21 000 1200 • 0 00 
2127/2014 990 t.560 10900 610 t 1 ~0 

512912014 1.130 3,770 11,100 1,050 790 

6/6n014 760 SJlOO 5.270 500 76.0 
8/28/2014 870 1~930 IG310 t90 1100 
11lfal201~ 150 t 180 3.800 320 1 130 
11/2412014 500 3 430 4 440 600 1410 
2125120'15 ' 42 S90 9900 510 I.GOO 

Table 4. 
AISB Perlormance Monitoring- 2010 to Current 

Summary ofVOCs in Groundwater 

Malvern TCE Superfund Site 

East Whiteland Township, Pennsylvania 

Amondm•ol T:in.\ 
1.1.1-TCA 1,1-DCA2 1,,.2 PCE TCE cDCE vc Ethene 1.1.1-TCA 1.1-DCA' ICA2 

200 2 21.000 MCI' 5 5 70 2 NS 200 2 21.000 

I 090 too 47 3118/2010 490 3 860 5 7.80 490 432 670 150 23 
290 130 t25 411/2010 170 I 850 6 250 303 398 586 155 t4 

66 380 160 l6/30/l010 90 es1 580 7 870 S10 500 350 270 39 
730 98 6 8151:!0 10 64 414 7 920 IIBO 562 325 292 38 
690 11• s 9121•010 I fCft AO' 'I ion 6 150 530 576 300 21 3 31 
9.90 150 5 91301201 o <70 578 6 050 592 658 270 215 31 
C.0 1 257 s 10/28/2010 BS 830 8 190 646 726 410 260 59 
790 335 5 '1212120 10 <20 245 4070 •17d 740 130 170 39 

1645 431 6 12129'2010 .: 20 270 4 680 439 532 180 120 25 
380 470 BS 1/3112011 <20 398 6 320 666 860 310 239 30 
S•ll so<> ~2 31312011' 73 540 4Tno 570 780 170 1aa 4~ 

284 429 33 9130/2011 < 70 354 "'•so 71U 1 ueo 280 200 34 
360 260 t3 4/28/2011 d40 159 8720 682 1.140 270 234 29 
350 279 22 '""'r.2011 dOO 1 n10 lfi 100 582 I 450 360 196 37 
dOO 350 70 717/20 11 dOO 489 5690 598 1 silo 290 175 33 
60 est 192 24 814120 11 ISOMI 1400 6 170 751 I 640 380 189 41 

90 200 25 911/2011 130 est 1100 5 830 600 1170 440 166 37 
06 165 17 9/2912011 50 360 5 010 550 1.450 280 170 28 
330 313 18 I0/2712011 SS aso ·9 220 770 I 660 440 210 27 
98 210 27 121112011 60 9'1 380 4 700 610 1.260 220 130 25 
100 200 25J 1212912011 ·so est 360 5 520 740 1.120 270 160 30 
:JSD 297 29 1126/2012 85est 830 r<i81o 740 1-•20 320 180 26 
330 377 34 3,--2112012 :~20~! 360 3 910 530 1 •140 190 100 21 
930 327 35 4/2612012 41 est 270 4 530 570 I 510 200 120 26 
G3D 272 28 61112012 50 340 4 060 520 880 210 160 22 
580 280 43 6127!2012 60 230 4 280 630 t 2-70 220 120 22 
880 280 56 7/Ul2012 90 260 4640 &30 860 290 110 23 
39n 270 l?O R/~ni2n12 110 esl l'15n .iR9Q 640 340 300 130 17 
880 930 22 9/26/2012 11;1 est 240 3'1'10 r-.nn 400 200 92 16 
250 170 21 tOl2512012 tBD I 110 3160 810 1.010 220 95 14 
440 280 29 t1/29/2012 <20 55 3 660 500 400 150 160 11 
560 270 24 12127/2012 50 130 3 d4Q S10 500 170 110 13 
410 260 38J 1131/2019 140 820 0470 600 610 170 82 15 
540 220 17 2/2S/20t3• 95 420 3 800 420 640 220 120 16 
560 280 25 312112013 220 1 060 3550 520 640 180 90 13 
550 320 16 41251:!013" 65 200 4300 360 450 230 140 tG J 
1 ocn 280 < 4 513012013" -100 510 4200 520 720 E t90 130 25 J 
1 200 170 < 4 61271W13" 96 560 3 600 350 460 l90 110 16 J 
1 350 210 <4 712~120 1 ~· 97 570 3700 3?.0 l'lO 110 100 15 
780 fijQ < 4 9/1212013 170 940 3 460 360 410 210 86 12 
I 040 3go <4 10/3/2013 220 1400 2 950 3.80 480 260 BO t1 
1350 140 < 4 10131/l!013 160 1'iiio 2.820 300 330 230 70 10 
1.300 270 <10 u 11 /2li/2013 120 030 2250 250 270 t50 60 9.6 

1,900 370 69 J 12/2312013 150 900 2,960 290 400 190 64 8.7 

1 880 270 i.4 1 ~ 11:1 ~n ·t ,l 170 700 2 570 280 360 2 10 64 7.1 
1 660 130 < 4 Vl?.7120 14" 140 660 s~' 4•n 75n 300 130 tSJ 
1700 410 <25 2/27/2014 88 380 2610 19n 340 t40 60 s 
9711 230 5 312512014 Bl 290 3430 330 530 200 120 13 

1.200 260 15 4/24/2014 120 490 4.810 770 880 390 200 28 

840 170 15 512912014 160 '730 4 290 410 450 280 120 9.6 
750 190 16 6/24/201• 46 190 5<0<; 670 620 340 260 11.0 

:isn 130 7.8 7128/2014 210 3620 4 130 390 540 470 130 12.0 
360 170 12 812fll201~ 18 est 120 t 890 200 6 10 62 72 6.6 
230 190 19 9129/2014 21 200 2 340 23ll 76ll IAA 87 9.4 

10/30/2.01d 40 210 I 800 230 670 67 72 10.0 
1112412014 190 r.in 4 290 4 10 450 1280 120 9.R 
12/29/2014 25 120 I 530 130 330 60 32 8.3 
112812015 28 380 2 550 220 740 8S 6'- '10.0 
212512015" 27 210 2900 3GO 720 130 100 17 
31301'20t5 16 76 t 520 150 420 66 54 7.5 

lndioales dala prior to full-scale lactate injections. 
All values are reported as ug/L (ppb) 
1. Value shown Is MCL ( ma<imum contaminant level) 
2. No specified MCL, value is EPA 2009 Regional Screening Level (ASL) for Tap Waler 
NS - No standard NA - not analyzed 
All analytical results reported in micrograms per liter (ug/L) 
PCE- Te1rachloroelhene TCE- Tric.hloroe1hene cDCE· cis 1,2-dichloroethene 
1,1, 1 ·TCA • 1, 1,1-lrichloroethane 1,1-DCA- 1,1-dichloroelhane CA- Chlo1 
• - Analysis performed by Lancaster Laboralories 
• - Indicates lield duplicate results 
As ol 911212013, analyses are performed by XDD, LLC unless otherwise noted 
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Table 4. 
AISB Performance Monitoring- 2010 to Current 

Summary ofVOCs in Groundwater 

Malvern TCE Superfund Site 

East Whiteland Township, Pennsylvania 

GW-12A - Exlracllon Wei OW-128 - Monltarlno won 
PCE TCE cDCE vc Ethane 1,1,1-TCA 1,1 -DCA' 

,,..., 
PCE TCE 

MCL 1 5 5 70 2 NS 200 2 21.000 !Ad I 5 5 
812012009 130 930 1800 <5 u <2.0U 320 42 <SU 812012009 100 570 
311 B/2010 400 2_680 1230 35 27 350 30 < 4 3/18/2010 90 700 
411/2010 100 1800 2 500 36 26 400 43 <4 4/l/2010 <SD 695 
d/15120 10 120 I 160 2370 41 31 340 52 <4 4/ 11'2010' <50 687 
412912010 110 , 170 38d0 84 51 472 91 < 4 4115/l!OlO <30 180 
511312010 100 945 3 350 147 15il 350 !ill < 4 4/29/2010 35 est 227 
5"2712n1n 140 •~n 3 740 190 73 300 ltO Gd 6/13/2010 <30 157 
&13012010 70 ••t 500 3590 350 150 280 160 <4 15127/2010 60 OHi 370 
81512010 111 878 12-S07 509 440 186 189 18 6f.l0/201D 70 est 560 
912120l0 80 est 695 1970 525 591 140 176 26 81512010 2.5 19 
9r.l0/2010 <30 272 I 660 667 t 100 80 210 53 9/11'2010 <25 105 
10/2812010 <30 330 t 310 550 1450 85 180 59 9r.l0/2010 <20 75 
1.21212010 < 2-0 490 I 190 278 1 370 60 est t10 73 10/2812010 <20 78 
12129/20t0 <20 810 I 910 200 1 300 100 91 57 l2/2/201Q <20 47 
113112011 <20 1.:105 12.110 181 1-450 145 92 02 1212912010 <20 48 
3121201 t• 210 2100 t 800 99 860 120 67 89 lr.ll/201 I «20 74 
31SOl2011 < 180 1 .. 260 2 7?n t26 9ll3 14n 62 36 31212011' 15 64 
41'281201 t <100 42.8 3 430 169 BOO 140 GB 33 3/212011'• 15 63 
6181201 t <50 ~92 895 t67 930 76 72 2D 31:1012011 <.240 38 
71712011 <100 115 785 125 I 070 60 95 33 4/2812011 <200 52 
8141201 t <~11 110 632 124 I 290 40 92 39 617/2011 c50 35 
9/112011 <l!S 270 I 140 110 823 120 75 23 1nno11 <150 58 
912912011 50 est 230 I 030 120 Ba() lOO 93 19 814/2011 <2.0 43 
10!27/2011 <35 140 I 870 165 840 160 95 t9 9/1/2011 <20 47 
121112011 <30 110 1 350 150 770 120 BB !8 912912011 <20 37 
12/29120t ( c 30 110 1.020 1<10 9SJJ 96 84 29 10/2712011 <20 29 
'f/2B/2012. < 30 120 910 140 1 110 60 62 32 t2/112011 <20 38 
03/0112012' 52 210 850 77 860 83 82 31 12/29f.!011 <20 45 
:Ja712012 <20 81 560 83 9M 46 47 23 t/21tl?012 c20 39 
412612012 <20 55 970 230 1400 St 65 38 03/01/2012" 12 SI 
91112012 <20 55 500 t30 I 350 39 44 34 3/27/2012 .. 20 21 
8/3012012 <25 75 42Q 84 1480 <20 33 3~ 4/28l2012 c20 34 
11 12912012 <25 120 'i50 140 I 090 40 es.I 31 !8 St1r1!012 c20 37 
212812013' 21 t30 560 69 1200 65 56 ta S/2912012 c20 37 
Sr.lQ/2013' 16 71 410 73 970 E 35 63 35 1 11'2°~12 < 20 22 
91t2120t3 <20 39 220 31 740.0 6 <10 15 2128/2013" 14 6 1 
t 1/25/2013 14 est 44 570 55 830.0 20 t9 13 5130/2013" lO 32 
212712014' 22 150 680 100 220 67 36 IS 9/ 1212013 7j5 es1 29 
212712014 18 80 sao 53 m 37 c10 7 1 t/2'if>f113 9.6ost 28 
512912014 8Jesl 24 820 110 220 71 50 12 2/2112(114" tO 38 
8/28/2014 2.'.l 110 2.,?n 140 260 110 48 7.3 212712014 to 34 
1112412014 80 450 2460 110 410 130 45 12 S/29120 t4 t4est 43 
2125/2015' 63 350 2900 11!0 390 170 52 :10 M!8/2014 t3 osl 35 

1112512014 12est 29 
,,,,..,,015· It 37 

Indicates data prior lo full-scato laclale injections. 
All values are reported as ug/L (ppb) 
1. Value shown Is MCL I maximum contaminant leveij 
2. No specified MCL, value is EPA 2009 Regional Screening Level (ASL) tor Tap Water 

NS· No standard NA - nol analyzed 
All analytical results reported in micrograms per liter (ug/l) VC- Vinyl chloride 
PCE- Tetrachloroethene TCE- Trichloroethene cDCE- cis 1,2-0ichloroethene 
I, 1, 1-TCA - 1.1,1-lrichloroethane 1, 1·DCA- 1 ,1 ·dichloroelhane CA- Chloroethano 
' - Analysis pertormod by Lancaster Laboralories 
• - Indicates field duplicate results 
As ol 9/1212013, analyses are partormed by XDD, LLC unless o'harwise noted 

cDCE vc E\hene 1.1.1-TCA t,t · OCA' <:A' 
70 2 NS 200 2 21.000 

99 <IU <2.0U 86 3031 <IU 
130 3 I 80 <10 <4 
99 <4 0 76 < 10 <4 
100 <4 0 72 <10 ct 
1?-5 <4 12 <30 .: 10 c4 

99 c4 I 36 -<ID <4 
97 <4 I <25 <tO <4 
110 c4 <11-1 35 •.st -.1 0 c4 
110 cd <0.1 70 est < 10 <4 
299 45 26 54 22 c4 
70 c4 I <20 <10 <4 
75 e4 1 <30 <10 c4 
72 <0.4 0 <20 <10 <4 
140 16 80 <20 c 10 6 
154 17 98 <20 <10 5 
133 6 35 25 < 10 <4 
110 3 est 11 15 

3 ···1 2ul 
110 3est 10 t5 3 est I o$1 
83 <4 14 <25 < 10 < 4 
111 4 24 <25 <10 <4 
63 <4 8 <20 ... to <4 
65 < 4 I <30 <10 c4 
59 <4 5 <Zll <10 c4 

58 <4 7 <20 < 10 <4 
44 <2 10 < 20 <10 •• 
75 2 11 <20 < 10 <4 
so <4 11 <20 <10 <4 
42 c4 10 <20 <10 <4 
48 c4 14 c20 <10 <4 
92 4 &SI 29 13 3est 2 OSI 
32 <4 13 .20 < 10 <4 
54 c4 15 <: 2.0 <10 <4 
46 c4 14 .. 20 < 10 <4 
40 <4 I < 20 c I Q •• 
39 c4 2 <20 dO .~ 

200 5 est 41 t7 2 est <1U 
41 < 1 1.1 esl e <1 <1 
35 c4 3.4 <:20 <10 <4 
58 1.8 tUl < 20 <10 <4 
39 <1 <I 9 <I cl 
36 <4 t <20 clO <4 
42 <4 1.7 < 2.0 <IQ c4 
32 <4 0.4 c20 c10 <4 
20 c4 <.D.1 <20 <10 c4 
41 06esl c1 1 1 < o,s 
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CC-02 - Perl h.eral Monitorina Well 

PCc TCE cDGE vc Ethene 1,1,1-TCA 

MGL 6 6 70 2 NS 200 

8l20l2009 25 430 78 < 1 < 1.0 23 

512712010 <20 660 27 <4 o::0.1 40 
8/31/2010 <25 578 <25 <4 <0.1 22 

11/3012010 < 300"' 430 32 <4 < 0.1 < 20 

31112011' 45 170 110 < 1 < 1 24 

617112011 < 50 192 43 <4 < 0.1 c20 

813112011 • 25 80 25 <4 • 0.1 '20 
1113012011 ( 20 410 < 20 < 4 < 0.1 < 20 

0212912012' 0.9 J 420 B c1 < 1 < O.B 

51:!0/W1 2 <20 270 <20 c4 ... 0.1 <20 

8/2812012 < 20 270 < 20 <4 < 0.1 < 20 

212.712013' 13 96 25 <1 < 1 7 

911112013 8.2 est 360 ( 20 <4 ..: 0.1 < 20 

212612014' 31 110 46 < 1 < 1 13 

212.ll/2014 24 69 28 c4 < 0.1 13 

1!127/2014 < 20 •20 < 20 c4 oc: 0.1 ( 20 

212512015' e 110 15 <0.5 • 1 3 

CC03- Per~ l!ttal M•llllcrlno WOJI 
PCE TCE cDCE vc Elhene 1,1,1-TCA 

MCL 5 5 70 2 NS <!OO 

8121!,!009 eso 1.800 77 · <2 :cl.O 49 

1212.712010 76 esl 585 30 <4 <0.1 <20 

8/3112010 110 est 927 c20 <4 .0.1 c2S 

11130/2010 < 20 840 27 c4 <0.1 c20 

J/1!2011' 160 630 31 <1 <1 19 

31112011 '' eoo est 2,040 89 <4 < 0.1 65 

813112011 100 840 43 < 4 0 <25 

11130/2011 190 est 1.250 65 c4 0 < 30 

11/3012011' l!oo est <12 63 <4 c 0.1 < 30 

02/2912012. 150 710 29 < 1 <1 14 

513112012 140 1.020 91 c4 03 < 25 

8/29/2012 210 est 1.190 32 c 4 <01 < 25 

2127/2013' 100 .\40 22 <1 <1 9 

!l/1112013 120 600 18 est c4 <: 0.1 <20 

2126/2014' 170 550 28 < 1 cl 11 

2126/2014 130 550 21 <4 c:0.1 <20 

1!12712014 360 2,910 850 13 2 37 

1125/2015' 3 4 2.500 460 410 65 

CC-13· Perillh9fal MonilotinQ Well 

PCE TCE cDCE vc Efnene 1,1,1-TCA 

MCL 5 5 70 2 NS 200 

Bl2ll/2009 120 000 270 <'1 <1.0 36 

5/27/2010 96 est 633 323 <4 0 c35 

9/1/2010 <20 <12 1,310 ea 43 :36 esl 

1211/2010 < 20 15 650 69 300 < 20 

J/2/2011' 2J 2J 200 120 380 24 

i;l7/2011 <50 < 12 <20 14 569 <25 

1!13112011 < 20 < 12 c20 15 620 c20 

8/31/2011' c 20 < 12 < 20 13 595 <20 

11/3012011 < 20 < 12 <20 6 1,740 <20 
02/2912012' < 0.8 < 1 2J 8 1.000 10 

513112012 c20 <12 <20 6 1.630 < 20 

1!/2812012 <20 <12 -:20 6 1.130 <20 

2127/2013' <.0.8 2J SJ 9 I ,100 .c0.8 

!l/1112013 28 < 12 < 20 5.1 6JO < 20 

2126/2014' <0.8 <I cOJl 3J 390 <0-8 

212612014 < 20 < 12 < 20 c4 260 <.20 

8/27/2014 9.3 osl 29 100 6.9 63 c20 

2/2312015' 4 2 360 £0 330 o.e ast 

_. .• Indicates dala prior lo fuil-searo laclal& injections. 

All values are reported as ug/L (ppb) 

1. Value shown Is MCL (maximum conlamlnani level} 

1.1-DCA2 

2 

11 

<10 

<10 

< 10 

17 

< 10 

< 10 

< 10 

3J 

< 10 

c 10 

8 

< 10 

12 

< 10 

< 10 

6 

1.1-DCA' 

2 

SJ 
<10 

<10 

< 10 

2J 

12 

<10 

< 10 

1.310 

2J 

<10 

< 10 

2J 

< 10 

3J 

<10 

< 10 

88 

1.1-0CA2 

2 

4J 

<10 

c fO 

22 

38 

26 

18 

16 

22 

36 
13 

21 

20 

< 10 

15 

< 10 

< 10 

66 

Table 4. 
AISB Performance Monitoring- 2005 to Current 

Summary of VOCs in Groundwater 

M::1lvern TCE Superfund Site 
East Whiteland Township, Pennsylvania 

CC-21· Peri heral Monilorlna Well 

CA' PCE iCE cDCE vc 
21 ,000 f.1CL 5 5 TO 2 

< 1 12120/2005 154 7111 ws c4 
<4 01.ID3l2007 110 320 &;! 2J 
<4 DSmS/2008 300 1,500 410 ( '2 

<4 Bltllf.!009 93 210 1.300 170 

< 1 512712010 44 esL 136 35 <4 

<4 91112010 170 est 629 B30 <4 

•4 , 113012010 < 20 64 ~90 89 

<4 3/112011' 53 66 36 9 

c 1 61712011 < 50 15 201 84 

.~ 8i31/2011 c20 60 .20 c 4 

<4 11/3012011 50 est 85 < 20 <4 

c 1 0212912012'. 3J 7 6 3J 

<4 513112012 30 48 < 20 <4 

< 1 e12912012 33 esl 75 <20 <4 

<4 212112013· 47 89 28 12 

<4 9/11/2013 36 55 <20 <4 

~o.5 212112014• 55 67 6 <1 

2127/2014 44 41 <20 <4 

8/2612014 40 63 c20 •• 
CA' 212512015' 2 3 8 3 

21.000 
.:I. GW-01- Perioheral Monitorina Well 

<4 PCE TCE cDCE vc 
<4 MCL s 6 70 2 .. 8/111fZ009 SJ 14 IMO 320 

< 1 li/2712010 <20 34 4'58 203 

<4 91112010 <20 13 285 127 

c4 91112010' <20 18 325 140 

c4 1211/2010 < 20 < 12 240 f12 

<4 31212011' 3J 9 240 100 

< 1 61712011 < 50 < 12 112 55 

<4 8/3112011 < 20 c12 60 36 

c4 11130/2011 <20 < 12 30 30 

< I 0212912012' 0.9J 2J 20 13 

<4 li/30/2012 < 20 < 12 25 23 
< 1 8/2912012 .. 20 <12 24 19 .. 212612013' .1 J 11 240 100 

<4 9/1112013 '.( 20 43 250 6.3 

25 212712014' 30 73 720 160 

2127/2014 20 26 •170 85 

8126l2014 37 98 630 110 

OA' 2125/2015' 17 2 510 120 

21.000 

<1 GW·06- Porlpnoial MOl"lOring Woll 

<4 PCE TCE cDCE vc 
<4 MCL1 5 6 :70 2 

13 8119/2009 190 UCIO a10 52 
23 5127/2010 430 2,930 600 10 

16 9/1/2010 80 est 581 1,890 380 

15 12L1J2010 <20 148 2,200 731 

14 3/112011' 23 96 1.300 370 

35 61712011 < 50 60 1.370 447 

49 8/3112011 ~ 20 46 160 45 

23 11130/2011 ( 25 30 190 81 

26 ~212912012' l2 19 360 140 

23 613112012 120 450 l,200 210 

17 8/29/2012 200 est 860 1,500 290 

16 2127/2013 ' 180 750 1.200 92 
6 9/1112013 420 1.9BO 1.7BO 170 

4.5 2/27/2014' 140 480 500 44 

24 0 212712014 99 350 310 27 

8/2612014 190 1.080 3,200 350 

2/2512015' 49 •0 U'OD 320 

2, No specified MCL, value is EPA 2009 Regional Scr .. ning Level (ASL) lorTap Water 

NS - No standard NA - not analyzed 

All analyllcal results reported In micrograms par liter (ugIL) 

PCE- TetrachloroetherTCE- Trichloroett cDCE- cis 1,2-dichloroethene VC· Vinyl chloride 

1, 1,1-TCA - 1, 1,1·trichloroalha11, 1-DCA- 1,1·dichlQroe!haCA· Chloroethitne 

• - Analysis performed by Lancaster Laboratories 

" • Indicates lleld dupttcate results 

As ol 9111/2013, analyses are performed by XDO, LLC unless othorwise noted 

Elhene 1,1,1-TCA 1.1-DCA' CA' 
NS aoo 2 21 .000 

c0.1 65 <10 <7 

<I 38 3J < , 

NA 120 f7 <2 

l,tOO 140 ' 210 8 
<0.1 <20 <10 <4 

ea 130 61 12 

960 30 est 60 56 

BS 13 If 9 

992 <25 57 33 

I <20 < 10 c 4 

2 <20 <10 <4 

1,500 ;:0.8 55 60 

tB < 20 < 10 <4 

100 < 20 < 10 c4 

26 4J 3J <1 

44 <20 < 10 <4 

<1 JJ < 1 < 1 

I < 20 < 10 <4 

LS • 20 < 10 <4 

610 <( o.s 46 24 

Elhene 1,1,1-TCA 1,1-DCA:i CA' 

NS 200 2 21,000 

3,500 29 200 120 

2,290 65 246 43 

1,525 <25 82 60 

1,690 <25 ll7 d2 

1,790 '20 ISO 68 

1,800 11 71 62 

1,320 <25 35 36 

1.210 • 20 24 30 

1.630 28 24 33 

1.200 < 0.8 31 50 

1.170 < 20 26 32 

1,330 < 20 32 37 

1,300 2 J 44 45 

390 <20 < 10 13 

420 6 32 19 

350 < 20 < 10 10 

510 c20 21 6 7 

440 <O.S 46 32 

EthanQ 1,1,1-TCA 1,1-DCA' CA' 
NS 200 2 21,000 

150 110 22 ~J 

14 280 •4 <4 

760 200 128 10 

2,070 115 lBO 49 

l,30'0 83 120 40 

2.710 80 105 60 

27B <30 11 5 
1.470 35 3B 37 

2.4-00 12 BB 75 

1,630 72 50 30 

2.160 82 56 32 

1,000 63 29 17 

490 95 28 10 

66 27 9 3J 

6.7 22 <lO <-4 

470 0 BB 35 11 

9:10.0 21 87 28 

Page 5 of 7 



GW-13- Per.ipher.al Monitor:ni;i Wall 

PCE TCE c DCE vc Ethane 1,1,1-TCA 

MCL 6 5 70 2 NS 200 

1/412007 14ll 1,:300 1,800 c2 < 1.0 160 

10/1912007 21 619 1.550 <4 < 0.1 llOJ 

05/08!2008 88 510 730 <2_ <·0.1 73 

8'26'200'.l ~ 320 270 <, <:1.0 61 

612712010 40 est 3:l5 219 <4 c:0.1 40 

813112010 45 ost 348 250 <4 .:::0.1 60 

12/112010 < 20 267 140 <4 < 0 1 20esl 

31212011' 61 290 150 <1 < 1 51 

61612011 < 50 357 137 <4 < 0.1 40 

81112011 <60 310 113 <4 30 40 

1113012011 50esl 280 PO 6 113 37 

11130/2011 • 60 esl 290 100 4-7 82 37 

0310112012" 37 250 100 6 89 26 

513112012 00 170 68 s 140 <25 

812912012 42 es1 170 76 9 200 < 30 

212712013' 36 210 130 15 86 34 
911112013 33 180 89 11 as 17 est 
212Bl2014' 43 200 150 18.0 42 31 

212612014 24 110 86 8 .9 45 < 20 

B/2712014 32 150 87 9-6 2t c20 

212412.015 1 33 160 140 15.0 14 20 

Gl'M4A· Porlonorlll M011~orlna Well 
FCE TCE c DCE VG Elhene 1,1,1-TCA 

MCL 5 6 10 2 NS 200 

8119!2009 280 1,600 2,800 c3 ct.a ;JOO 

8/19J2009• 299 1,500 2,800 <5 ct.O 300 

sirn2oto 500 1,750 0,790 , 4 0 370 

9/112010 310 est 1,300 J ,490 ,4 1 :105 

121112010 < 40 667 2,390 < 4 o 170 

311/2011" 160 590 2,300 < 5 t.4 J 160 

6/71201 t 180 est 529 1,630 <4 3 100 

e13112011 ;!90 est 1,160 2.420 <4 0_1 250 

11/3012011 1 lO esL 630 2,280 < 4 0.3 140 

311/2012 23 02 1, 300 1 J 2.2J 11 

6/3012012 220 710 1.300 <4 0.4 140 

8/2812012 190asL 640 1,070 < 4 0 130 

2126/2013' 220 850 1,300 1 J <1 190 

911112013 200 780 1,650 1,4 est D.45 < 20 

2126/2014' 160 560 I.BOO 9J < 1 170 

2126/2014 120 330 1.090 • o_a 100 

1112712014 <20 6.8 est 240 <4 <0.1 <20 

212412015" !8 47 960 0.6 est < 1 0 

~Indicates dala prior to full-scale lactate injections, 

All values are reporled as ug!L (ppb) 

1. Value shown is MCL ( maximum con1aminant level) 

1.1 -DCA' 

2 

64 
88 

80 
20 
04 

32 

24 

36 

26 

19 

18 

15 

22 

15 
15 

15 

< 10 

1• 

< 10 

< 10 

11 

1,1-DG.A' 

2 

150 
ll!O 
183 

174 

120 

130 

92 

110 

97 

110 

73 

56 

87 

84 

100 

52 

18 

88 

Table 4. 
AISB Performance Monitoring- 2005 to Current 

Summary of VOCs in Groundwater 

Malvern TCE Superfund Site 
East Whiteland Township, Pennsylvania 

GW-148- Peripheral Monitorln Well 

CA' PCE TCE cDCE vc 
21 .000 MCL 6 5 70 2 

<2 6119/2009 48 280 440 <1 

4 5127/20t0 30 es! 181 491 <4 

10 5/27120t0' 30 est 205 635 <4 

4J 91112010 36 est 240 665 <4 

4 121112010 '20 159 320 < 4 

4 311/20t1' 26 200 270 < 1 

<4 617/2011 < 50 232 386 <4 
6 1in12011 ... • 50 229 380 c4 

5 a13112011 < 20 125 130 <4 

6 11130/2011 < 20 15(] IW <4 

63 0310112012" 13 '140 130 < 1 

5.5 613012012 c20 100 130 c4 

7 8/2912012 < 20 47 130 <4 

6 21:?712013 ' 2J 16 21 < 1 

7 911112013 18 esl 120 150 2.1 est 

4J 2/26!20.14. ZS 140 170 1J 

3 est 212612014 21 86 100 <4 

5 8127120t4 <20 < t 2 22 2.3 ••l 
2 2124120t5 ' ~ 26 61 2~0 

•• 
4 Gl'l•i 7- Po~ '""al MonllOrlna Woll 

PCE TCE cOCE vc 
MCLt 5 6 70 2 

CA' 05/08l2008 a 31 330 1(0 

21.000 ll5/08/2008' 9 32 330_ 140 

4J 11/2112009 3J 7 10 tBO 

SJ 6127/2010 <20 25 <20 4 

<4 Sl1l2010 <20 <12 c20 <4 

<4 91112llt0' <20 16 <20 5 

<4 12/8/201 D <20 < 12 <20 <4 

c5 312120t 1' <08 3J 7 t J 

<4 GIB/2011 <so < 12 c 20 <4 

<4 6129/201 t <20 18 <20 s 
< 4 11130/20 t1 < 20 < t2 <20 <4 

<1 0310112.012' 3J 7 3J < 1 

< 4 5/3112012 <2D <1 2 < 20 < 4 

c4 11/29/2012 < 20 12 < 20 -< 4 

d 2127121113. 3J 12 14 12 

<4 911112013 5 3 est < 12 < 20 < 4 

<3 212612014' 7 20 21 10 

<4 212B/2014 s 14 14 6.6 

< 4 612712014 < 20 7.5 est < 20 < 4 

0.7 est 212512015' a 11 15 7 

2. No specmed MCL, value is EPA 2009 Regional Screening level (RSL) for Tap Water 

NS · No slandard NA • not analyzed 

All analylical results rep TCE- TrichloroettcDCE- els 1,2·dlchloroethene VC- Vlnyl chlorlde 

PCE- Tatrachlaroethene 1, 1-DCA- 1, 1-dichloroetha CA- Chloroethane 

1, 1, 1 · TCA - 1, 1, 1 ·trichloroelhane 

• • Analysis performed by Lancaster Laboratories 

" - Indicates fieki duplicate results 

As or 9/11i2013, analyses are pcrformod by XOD, LLC unless otherwise noted 

Ethene l,t,1-TCA 1,1-DCA' CA' 

NS 200 2 21.000 

< 1.0 53 26 1 J 
..;0 .1 28 20 <4 

<0.1 ao 20 ,4 

<0.1 3~ <10 <4 

0 • 20 15 <4 

'1 20 14 <1 

< 0.1 20 17 < 4 

<0.1 20 15 < 4 

o < 20 < 10 < 4 

< 0,1 < 20 < 10 < 4 

< 1 7 8 <1 

< 0.1 '20 < 10 .. 
1 < 20 <to <4 

<I 2J < 1 < I 

3.4 11 est 6.6 esl. .. 
2.8 J 19 13 < 1 

2.7 2t < 10 < 4 

B.5 <W < 10 <4 

5.1 3 4 c:0.5 

Ethene 1,1, t ·TCI\ 1.1·0CA2 CA' 
NS 200 2 21,000 

208 17 3Z 115 
197 17 31 24~ 

4t0 23 59 12 

99 <20 <10 <4 

188 <25 <fO 4 

119 <20 <10 <4 

62 < 20 16 <4 

100 13 19 2J 

222 < 20 13 .. 
119 < 20 <10 <4 

89 c20 < 10 •• 
6 3J IJ < 1 

a <. 20 < 10 <4 

39 <20 < 10 <4 

240 5 J It 3J 

< 0~1 < 20 < 10 < 4 

21 5 SJ c t 

29 0 < 20 < 10 <4 

3.9 <20 < 10 <4 

270 ; 3Q 9 
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GW.o.:t • 11.SA.Met!OIOf«lg We.fl 
•cc re£ "lDGE vc l:ih-i;t 1,1,l•ICA 1.t•OCA.' CA' 

MCL' • • 10 I> ... <GO ' )I 000 

4llOS"2CI07 .... I J <0.11 <I " cO,S ,, .. 
'"'- .... ,, .... • • NA '°" .. < 1 

00121""°' co.a u .. ,. ., c.IJl1 cOA .. c J 

~·-
.... ,, .... <1 <t.O .... <I <1 

0~!5/2010 <OB 2J <O 8 < I ... .... " 
,, 

05/25{201QA .ca.a .• J '" .<I "0 c0,8 <I <I 

K'J0.'2010 co ti • J cOJ <I .. ... o.e <I <' 

~10• c Ot:I 2 J ... , , <I <08 c l .. 
1~10 .... c I .... < I <I <0 8 , , cl 

11212912011 " >J <CUI , , <I ... " 
, , 

06/0512.011 tJ ., ••• .. "0 <0"0 " .. 
ltBr.n'tOH JJ '" -~· c 1 < I < 08 < I c l 

llflSlKltl " IJ cO• " c 1.0 ••• <I " om-1~1~ .. , IJ <CO.a •I ( 1 ' " 
, , •• 

O~llllO f'l ll.OJ IJ ••• .. •l ... c I , , 
&-?ln.i.:Jll tJ IJ ••• <I c I .... c I c t 

~ao12· IJ 'J <08 <I < 1 cO;I <I c. 
V<?ISt:llllO IJ 2J coo Cl < 1 <011 " c l 

IJl!OIJOf l' ZJ 2J ••• c l . . cdt .. <I 
m4'2Gl-t' IJ ,, c:o .e • 1 .. co• " < I 

IH26/20 14' IJ 2J <05 "" c l ... " " l/2<11'2015' ' • cO.S •Cl.£ .. c Oll <I <I 

OW·OI • µJllA~ WllC 
PC< re• •C>Ce "" Silloo .. l,T,l TCA J.1-0CA' CA" 

'4G< ' ' to ,_ llS 200 , 
21 .000 

IM~ ~ ti "' 22 .. • I .. ... Cl 

~ .. ,,. .. Cl< ~ 21 3 l Cl 

WI.,_ ~· •14 ~ · 1 cl c 1.0 .. • J .. 
Cl512SH1CI "" '"" DI <I cJD II ., <I 

C~'MtQ- I J .. I ~ .. " 
, , <I c l 

( 112.!ifZ.OJO to ., " c I c I " )J •• 
Oli.2:&'2011 .. •• SQ <I .. 13 1J c I 

O"'.aa/tQ I 1• .. 0 1 53 " •I •• ., 
" OOi'»IZfl ll .. 00 so ,, c 1.0 13 ., <I 

~"2(] 11 •• " ... < I c I " 
., .. 

~II" " 71 "' <I <' rn 2J < I 

11w.-~11 
,, n " c I <:1.( " 

., c l 

11~11 ... " "' .; •• C l-C ,, J .J « I 

Ob'27no12 w 75 .. " .. II 2J <I 

~1A.112Gl2" •• 11 44 • I •d10 II 2J < I 

~012 '" I I ., <\ cl •• ., < I 

111~12"' ·~ 
,. ,. < 1 <I 10 ~J .. 

l®~ittl2 •• ,, w ,, <I II 2J •I 

~':'0 1:2 •• " 2·1 •• c' • " 
, , 

~ll" 17 66 24 " . . •• :J <I 

111t120 1::r 1• 58 23 <I <I • IJ .1 

lllG!J'Ci l.3' 0 tJ ., <0.8 .. <I cOI , , 
<' 

?124120 1,. 4J " 7 <1 <1 2 J cl •I 
l11S:l0 1•~ 17 BO ·~ •• < I I I . ... 
m.l."21115' ,, ., II .... < I I O.tni •05 
VU.?.0 1$" • TO 31 • ... Cl • Oft1l 

· ·~ 
PCE ri::i; •~E VO 

IJCL' S "' . i~ (\h1 7 ~1000 ... .. C) c 4 

130 c I cO. I tf SJ cl 

~ J I• l:Z < t <JO ::_4 J c 1 "1 

C!125i20 1a lJ 1:i < I "J 0 't J c ~ <t 1 
c:08 c: I c OI <I c I 2 J c-1 <I 

12/01120!0 2 J 13 c:I 2 J <I 4 1 

021281:!01 [ . " ( 1 3 J 41 "'I 

c~1 1 SJ 1:1 1:; < I <10 3,1 <I <l 
i0813G!2011 11 Cl •I 3 J •I • 1 

1 l~"'lG1 1 JJ ll fl • I < I 0 2J c I <Ct 
lJ IQ 10 c I <I I J c 1 <I 

,, ' Cl ~n o a J c& c I 

IJ .. c I 0.9 J c l <I 
< OS 3J lJ c I c 1 1.as <I c I 

•tl D/2013' <08 ZJ co.a • 1 c 1 co.e cl c: I 

2n.Sl2014' c:Oa .c l o& O.B c I c 1 <tO&I c' ... 
c I o1 OS .-O.S c.D-5 

t.'2<1/2015' c O,S cO.!l ct .. , .::0 5 <0.5 

IAC11calr.; dala prior lo lull·scal&lac.lale 1111ecti0r11. 

AU values a1s ritp1>1led as ug/L (ppbJ 

i. ValueshO'M'lisPl.CL(rn:b':mumeonlarr.in:rnrlevel) 

2- Na spocilied MCl. 'la.lue is EPA 2009 A&Qlanal Screero'n~ L~vel (ASL) rur Tap Wail¥ 

NS • No !1\Mldard NA · nol analy2~ 

All anal;1ical nKulls roport~ in micrograms per li111r (ugJL) 

PCE· T1111ach!oro11!h;.ne TGE· Tricti lorOl!thu:DCE· c;s 1,2 dichloloetheioe VC· Vin~I chluride 

I,\, I· TG/\ I, \.1 ·ldctiloroelhane I, l·DCA· I, l-dichlomethan1CA· Chloroelli::ine 

~ · lndical11s field duplicala 1esults 

' • Anafy!li' performed by Utnca.$li!!' L1.1boraloriss 

Table 4. 
Al58 Performance Monitoring- 2005 to Cuuenl 

Summary of VOCs in Groundwa~er 

Malverri TCE Superfund Site 

East Whitelrnd Township, Pennsylv:mia 

MCl' S 10 US 200 g 2-1.00'J 

0 1IQ2/'l007 CO.I 110 <.! c I .... 1.1 <I 
ca,. I~ <(I t J ·11"1 

IJ ~ 4.J -.ti cU ... J . . .. 
05!2&2010 c'2 1,1'» HI cZ ~ 1.0 <2 

/Je/3112010 J J ·~ 11 cf c l 2J • J <41 

ll/j0/2010 <2 MCI 9 J c2 -c- 1 ., c:2 c:2 

.oe ~ ct ... < l < I 

OIY!l712011 I.I i,SQCJ 16 < 1 <f.0 c0.8 2J .. ' 
C!OMOll c i liCO 11 < 2 , t <2 c2 c l 

l li2912011 ••• 2 J 4! t 

09J 1 ~eoo 17 c1 '' c.0,8 JJ .. ' 
co.a uoa 12 c 1 "I cO.B 2 J c I 
c 0 B 300 oi; 1 c I ••• c' <I 
c.O 8 49(.f ~ 1 c: I o11;0 ,8 c I <I 

1r'l0i20 13 ' J.J 1.300 tOJ c2 c.1 •• 
2J2.Sf'2Ql4' -c.08 51<1 9 • I •I c O.IS t .J cl 

8.llSi20U' <0 s 1.000 •• <0.5 ... .... J c06 
l/i!-112015' o Sil'if osa o .. o,s ~• 

G\'lolS • a.i.HA U..:iof.N W• 

"""""' 
ICE <OCE vc E°tf*'l• •.t.1-1'CA r .1-0CAt <:A' 

MCL' • • ,10 • "" '"" . • wm .. - .... cl ..... <·I • .... <I cl 

°"""""" .... •• co .. <I <M l ••• <1 *' D5i24i2010 ... •• <DB .. "0 • •• . . <I 

"'1llt2010 .... .. c08 cl .. ... cl " IJn:ll?OIO •H Cl ... .. cl ... <I .. 
ill/J l/2011 ... .. ..... . . •I . .. <I c I 

W6-t1r?011 c06 .. ••JI < I c 1,a <D.6 <I .. - ·· ••• c I <0.1 <I " "0.5' .. <I 

l1!26'2011 ••• c I <01 .. <I 0 .... •I ,, 
OZl28.'20ta •"-• .1 <OJl c l < 1 . 0.11 <I .. 
~·2 cO 8 <I <D.8 " c I ••• < 1 . ' 
812&2012 ... o.a <1 .... <I <I . o.a .. " 212iJi2013 < 0.8 •• .... Cl .. .... •• <I 

91tar.!Oll' ... c I <06 <\ <I . ... c I cl 

V2.SlZOl4' ... •• <08 cl .. • •• <I , 1 

iiZ.*014' •O S cU e OS co~ .. .. ,. ,a.,s <05 
212.N_DlS' .r.0.S <05 cD$ .o.s . . ••• •o.& ••• 
GW· 16 • MJlA Moo..'fwwl Wtf ..... rec d1(!I, vc B~ t, t . l •TCA t.1·0<:"' C•' 
~et.· • l ,. • NI lOll ' ~ ~ ,QOQ 

::0JlllD7J20D9 .,ca.1 .. .... c-1 I . ... . . . . 
riaalt3:0l .... "' .... <I ~·.o <O.•_ .. ... 
!)SMQO IO <Oil " .... .. <10 • •• <I c I 

Ell'Jll'2011J ••• <I • •• ... . . ••• ., <I 

111Jl»'11HCI ••• .. co.a . . .. ••• .. < I 

~lli?Ol1 .... . . <OJI cl . . cot <I .. 
W~1.ta'Ji\ <M <I <0..11 . ' c•.o .... " <I 

Kl'.Ur.tali coo <I <00 <I c l <0.1 < 1 <I 

ltn~l1 cD.I c I .... "' "' 1,0 .... ,, <I 

a2.'l&'l'Ol't ... <I ••• c I .. . ... <I • 1 
Hr.l~2lllt ••• .. ('0-t! c I ,, •0.8 <I cl 
iv.taaoi 2 ••• .. ••• <I .. .... Cl <I 

~Sl?0 1 3 c oo cl ••• c I cl . ... .. c I 

11'1~fHY ... ,, <0.8 •I • I .... <I <I 

V2S201•• ••• < I .... <I .. • •• <I .. 
•.na.-70u• c O-' cU ••3 co< <I ... c 0 ,6 ••• 
?P..t't'101S· ••• cO.J .... c03 < 1 • •• co.LS <O.! 

l"'"E cOGE" \IC E1ht:1le 1,1. t · f CA 1,1-C>CA• C.\ 

2i2.5.J2U_14 

lliZ.IL'201<1" 
m .. 1s• 

·~ 
17 

17 

" " 

• 

sr 
so ., 

r;,O c l 

1 ~ 11 c I 

NS lOO 2.1.000 

•5 
c l 

<1 ... 
.. 

15 

•• 

•> .. .. 
' <0 5 

caS 
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