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1.0 INTRODUCTION 
 
This Report of Findings presents the data and findings from a polychlorinated biphenyl (PCB) 
building material source/sink mapping and sampling effort conducted by TRC Environmental 
Corporation (TRC) at New Bedford High School (NBHS), 230 Hathaway Boulevard, New 
Bedford, Massachusetts (see Figure 1). The purpose of the source/sink mapping and sampling 
effort was to help identify and quantify potential PCB-containing building materials at NBHS 
that could serve as sources of detected airborne concentrations of PCBs.  Data collected from the 
PCB source/sink mapping will form the basis for plans to further remediate NBHS PCB 
contamination. 
 
Prior investigations conducted by TRC and others have documented the presence of PCBs in 
indoor air and building materials at NBHS at concentrations greater than United States 
Environmental Protection Agency (EPA) project-specific action levels and risk-based 
concentrations (TRC, 2006a, 2008; BETA, 2006)1.  PCB-containing building materials are 
potentially a significant source of PCBs detected in indoor air at NBHS.  TRC’s source/sink 
sampling program was based in part on a September 12, 2007 site reconnaissance of NBHS 
conducted with representatives of the City, EPA, and TRC, and documented in e-mail 
correspondence dated September 13, 2007 (TRC 2007).  TRC prepared Work Order No. 10 to 
describe the scope of work and cost estimate for conducting and documenting the source/sink 
mapping and sampling effort.  The City authorized Work Order No. 10 on June 3, 2008. 
 
TRC’s scope of work for field evaluation and sampling included the following: 
 

 Quantification of PCB building materials through site reconnaissance; 

 Sampling of uncharacterized potential PCB source materials; 

 Evaluation of a preliminary bulk/air concentration trend (TRC, 2008);  

 Characterization of potential PCB sources with limited distribution (i.e., equipment and 
building materials not commonly found throughout the building);  

 Mapping/sampling of bulk material on a quasi-random basis to establish general 
characterization coverage;  

 Data validation, evaluation, and management, and analytical support; and 

 Preparation of this Report of Findings.   
 
The remaining sections of this report include Section 2 (Project Background), Section 3 
(Technical Approach), Section 4 (Field Modifications to Sampling Plan), Section 5 (Results), 
Section 6 (Discussion), Section 7 (Data Validation/Quality Summary), Section 8 (Findings and 
Recommendations) and Section 9 (References).  This report is subject to the limitations included 
in Appendix A.  Appendix B provides copies of sample results from laboratory reports.  
                                                 
1 EPA’s Action Level of 0.05 micrograms per cubic meter (ug/m3) is considered a threshold for further evaluation. The risk-based 
Acceptable Long-Term Average Exposure Concentration is 0.3 μg /m3 and represents a long-term average concentration that 
corresponds to risk benchmarks established by the Massachusetts Department of Environmental Protection (MassDEP) assuming 
25 years of daily workplace exposure.  Short-term exposures at the EPA Action Level do not represent an immediate threat to 
health.   
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Appendix C provides the data validation report.  Appendix D provides selected captioned 
photographs taken during the field effort.  Appendix E provides data table excerpts from prior 
TRC reports.  Appendix F provides the Quasi-Random Bulk Material Mapping/Sampling Plan.  
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2.0 PROJECT BACKGROUND 
 
2.1 Historical Sampling Results Summary 
 
TRC was first retained by the City to perform indoor air sampling and other environmental 
testing for PCBs in the interior of NBHS in the summer of 2006 as a follow-up to the earlier 
work of a prior consultant.  The results of this work were presented at a public meeting held on 
August 31, 2006 (TRC, 2006b) and are documented in detail in TRC’s November 17, 2006 
Report of Findings – New Bedford High School-Indoor Polychlorinated Biphenyls Sampling 
(TRC, 2006a).  Findings summarized by TRC’s November 2006 report include the following: 
 

 Indoor air sampling showed detectable levels of PCBs in 23 of 25 samples.  The results 
of laboratory analysis of air samples collected from NBHS air ranged from 0.0024 
micrograms per cubic meter (μg/m3) to 0.31 μg/m3 total PCBs.  One result exceeded the 
MassDEP-established site specific Acceptable Long-Term Average Exposure 
Concentration of 0.3 μg/m3, which represents a long-term risk level based on 25 years of 
daily work place exposure.  Ten results exceeded the EPA Action Level of 0.05 ug/m3, 
considered a threshold prompting further evaluation. 

 
 PCBs were not detected, or were detected at much lower concentrations in samples 

collected of outdoor air. 
 
 Building materials are an important, although not necessarily exclusive, source of the 

PCBs in the indoor air at NBHS.  At this time, sampling data suggests that dust in vents 
and caulking materials are important contributors.  Other potentially significant 
contributors are tile and baseboard mastics, and local and regional PCB contamination 
attributable to historical uses and disposal of PCBs.   

 
 PCB-contaminated dust, especially in the ventilation systems, is an important contributor 

to the levels of PCBs found in indoor air. Laboratory analysis showed that PCBs were 
detected in 18 of 19 dust samples collected from within the NBHS air handling system.  
The data also show that the dust inside the ducts contained PCBs at concentrations up to 
36 milligrams per kilogram (mg/kg or parts per million [“ppm”]), with an average 
ventilation dust PCB concentration of 6.7 mg/kg.   

 
 Airborne PCB concentrations detected in NBHS are similar to other schools and public 

buildings based on TRC’s review of other available data in the technical literature.  These 
NBHS PCB air concentration data are consistent with prior published data that highlight 
a global issue attributing PCBs in indoor air directly to PCB-contaminated building 
materials (TRC, 2006b). 

 
2.2 Cleaning of Air Handling Systems and Contaminated Dust Accumulators 
 
As outlined in TRC’s August 31, 2006 presentation of the August 2006 NBHS air, bulk, and 
wipe PCB sampling results (TRC, 2006b), the removal of deposited material, PCB contaminated 
dust in the ventilation system and in areas of long-standing dust accumulation, was expected to 
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improve the indoor air quality of the school and reduce airborne PCB concentrations as a first 
phase in the remediation of the PCB indoor air contamination of NBHS. 
 
During the Summer of 2007 school break, TRC oversaw the cleaning of air handling systems, 
ductwork and surfaces containing PCB-contaminated dust at NBHS.  The remedial actions were 
implemented by Indoor Air Technologies, Incorporated (IAT) of Victor, New York under TRC 
supervision.  The work was performed consistent with a performance-based bid specification 
prepared by TRC. 
 
The ventilation system was cleaned using source removal mechanical cleaning methods designed 
to extract contaminated surface dust deposits and render the HVAC system visibly clean and 
capable of passing cleaning verification methods consistent with National Air Dust Cleaning 
Association (NADCA) standards and other specified tests (e.g., wipe sampling).   
 
IAT initiated work on July 9, 2007 and completed remedial activities on August 24, 2007.  IAT’s 
remedial actions consisted of the following: 
 

 Ducts:  Cleaned all supply, return and exhaust ducts in the school (approximately 13,572 
feet of ductwork of varying cross-sectional area). 

 
 HVAC Components:  Cleaned 20 central HVAC components, fan coils and intakes. 

 
 Perimeter univent and corridor heaters:  Cleaned filter housings and replaced filters 

for 250 units. 
 

 Return exhaust vents:  Cleaned 120 return air exhaust vents (the approximate linear 
footage of return air vents was 8,700 feet). 

 
 Surface cleaning:  Cleaned exposed horizontal surfaces with visible dust accumulation 

(primarily surfaces 8-feet above the floor level that are not routinely cleaned).  The 
estimated surface area subjected to cleaning was approximately 93,000 sq. ft.  Surface 
cleaning also included the surfaces of the NBHS boilers, which were cleaned using 
extension wands to prevent direct contact of hot surfaces by IAT personnel. 

 
 Sub-locker Space:  The enclosed spaces under 4,000 hallway lockers were cleaned to 

remove long-standing reservoirs of PCB-contaminated dust that had accumulated.   
 
 Wood and Auto Shops:  Unique and dusty environments for which lump-sum 

comprehensive cleaning of fixed surfaces was performed. 
 
All filters within the NBHS HVAC system were also replaced by IAT with new filters, supplied 
by NBHS, no matter the age or condition. 
 
The remedial activities conducted by IAT at NBHS significantly reduced the PCB burden 
associated with dust deposits (approximately 3,400 pounds of PCB-contaminated solid material 
were removed from the school).  This includes significant quantities of PCB-contaminated solid 
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material (dust) removed from the air handling system and spent HVAC filter media.  Total PCB 
concentrations found in these dusts, which ranged from 0.78 mg/kg to 36.5 mg/kg (average 7.4 
mg/kg), were attributable to one or more of the following sources: 
 

 PCB-contaminated dusts entering the building via HVAC intake (air handling system); 
 
 PCB-contaminated dusts (e.g., soils) entering the building attributable to greater than 20 

years of “foot traffic”; 
 
 PCBs in gaseous phase entering the building air intakes coupled with sorption onto 

surfaces/dusts residing in the building; 
 
 Off-gasing of PCBs from PCB-containing building materials followed by adsorption onto 

surfaces and/or entrained dust deposits; and 
 
 Dusts/solids resulting from abrasion or physical breakdown of pre-existing solid building 

materials containing PCBs. 
 
All but 3 of the 207 post-remedial wipe samples collected from cleaned surfaces were non-detect 
for PCB Aroclors.  The PCB concentrations of the three wipe samples where PCBs were 
detected were all significantly lower than the United States EPA PCB cleanup standard for non-
porous surfaces in high occupancy areas (§761.61(a)(4)(ii) [“unrestricted use standard”] of 10 
µg/100 cm2, demonstrating the effectiveness of the cleaning techniques employed in the remedial 
effort. 
 
Post-remedial air monitoring for PCBs by TRC was expedited to ensure sufficient time for data 
collection and analysis prior to the start of the 2007-2008 school year.  The results of post-
remedial air monitoring conducted on August 14, 2007 were varied.  In some locations, 
reductions in air phase PCB concentrations were observed, while in other locations 
concentrations remained essentially the same or increased when compared to air-phase PCB data 
collected by TRC in August 2006, prior to the implementation of duct cleaning activities.   
 
Re-sampling of indoor air for PCBs in select locations in the A and B blocks was undertaken by 
TRC on August 29 and 30, 2007.  Prior to the air-phase PCB re-sampling event, HEPA air-
filtration was performed in the A and B blocks to help evaluate if residual PCB-contaminated 
dust levels in air could explain the unchanged or increased PCB air concentrations, since the air 
sampling was conducted soon after completing remedial activities in these areas.  (HEPA 
filtration was also conducted in the C-, D-, and E- Blocks.)  However, the A/B block re-sampling 
event returned results nearly identical to the first TRC air sampling event performed on August 
14, 2007. 
 
Further investigation revealed that 20 out of 120 (approximately 17-percent) of the roof top 
exhaust vents were not working at the time of the August 2007 post-remediation PCB air 
sampling events.  In addition, over 40-percent of the perimeter univents were found to be non-
functioning.  The lack of a fully functioning ventilation system might have contributed to the 
unchanged or increased air-phase PCB concentrations given that PCB sources (e.g., PCB-
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containing building materials such as mastics, caulking, and paint) are still present in the 
building.  A third round of PCB indoor air monitoring was conducted in February 2008 
following the restoration of the HVAC system to full operational capacity. The February 2008 
PCB indoor air monitoring concentrations were lower compared to past rounds of monitoring by 
TRC and others in April 2006, August 2006, and August 2007 and appear to demonstrate the 
efficacy of remedial actions (e.g., contaminated dust removal from the HVAC system) and 
HVAC system repairs. 
 
The results of the February 2008 PCB air sampling are summarized below (all units are in 
µg/m3): 
 

 Number of interior non-detect (ND) results: 5 (out of 26 interior monitoring locations) 
 
 Concentration range of detections:  0.0014 µg/m3 to 0.13 µg/m3 

 
 Locations with PCB air concentrations above the EPA Threshold for Further 

Investigation (0.05 µg/m3): 2 locations (rooms A-307-3 at 0.085 µg/m3 and room A-
212/213-4 at 0.13 µg/m3). 

 
 Locations with PCB Air Concentrations Above the Acceptable Long-Term Average 

Exposure Concentration (0.3 µg/m3):  None 
 
2.3 Supplemental Diagnostic PCB Source Sampling 
 
During the Summer of 2007, TRC also undertook supplemental diagnostic PCB source sampling, 
including additional bulk sampling in the two classrooms with the highest concentrations of 
indoor air PCBs in August 2006 to clarify the relative contributions of potential PCB sources 
present at these locations.  This sampling was conducted as a means of identifying remedial 
actions most appropriate for PCB-containing bulk materials residing in other portions of the 
school.  TRC collected comparative bulk samples in August 2007 from rooms B-240 and A-114-
3 for PCB Aroclors targeting the media listed below: 
 

 Floor tile mastic 
 Window glazing 
 Baseboard (cove base) mastic 
 Old wall paint (located above the drop ceiling) 
 Recent paint (the top layer of paint on classroom walls below the drop ceiling) 
 Steel beam paint (structural steel located above the drop ceiling) 
 Couch foam (B-240 only) 

 
Results from analyses of the B-240 and A-114-3 classroom bulk samples suggest that a potential 
concentration trend exists between bulk building material PCB concentration and PCB 
concentrations present in room air at these same locations.  The bulk and air phase PCB results 
are both greater in room B-240 compared to room A-114-3 based on the 2007 air monitoring 
results. 
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A hypothesis for the persistent air-phase concentrations of PCBs at NBHS is that numerous low 
concentration PCB-contaminated building materials serve as reservoir sources for the air phase 
PCBs detected at NBHS.  Solid phase PCBs volatize slowly into the vapor phase; therefore, 
higher concentrations in indoor air may be expected in locations where building material PCB 
concentrations are higher.  In addition, different ventilation rates from area to area during testing 
may have exacerbated this effect or contributed to the incrementally higher PCB concentrations 
detected at some locations.  Outdoor ambient air does not appear to be a significant source of 
contamination found in indoor air since outdoor air samples collected in 2007 concurrently with 
indoor air samples were either non-detect for PCBs, or had measured concentrations significantly 
lower (by an order of magnitude or more in many cases) than the corresponding indoor air levels. 
 
The work conducted by TRC to date at NBHS is consistent with the overall evaluation process 
for the building, which involves source identification, remedial action, and re-testing to evaluate 
progress.  The Summer 2007 vent cleaning was the first step toward a systematic remediation of 
PCB sources in the building.  Other sources remain, such as mastics and caulking, etc.  The 
recent air monitoring results highlight the importance of addressing the remaining PCB-
containing source materials in the school.  EPA noted in an October 3, 2007 letter to the City that 
a more comprehensive assessment of building materials is in order to determine the extent of 
PCB contamination in NBHS (EPA, 2007). 
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3.0 TECHNICAL APPROACH (FIELD EVALUATION/SAMPLING 
SUMMARY) 

 
TRC planned the source/sink field evaluation and sampling tasks as two separate mobilizations.  
The following tasks were accomplished in the first mobilization.   
 

 Visual Assessment/Initial Materials Quantification 
 Sampling of Uncharacterized Potential Source Materials 
 Further Evaluation of Preliminary Bulk/Air Concentration Trend 
 Characterization of Potential PCB Sources with Limited Distribution 

 
TRC utilized data collected through the above-listed activities to help evaluate potential areas to 
be sampled under the second mobilization.  The second mobilization will be scheduled following 
EPA concurrence on a quasi-random sampling program to further characterize PCB-containing 
building materials at NBHS.   
 
On July 17, 2008, TRC mobilized to NBHS to initiate the above-described field evaluation and 
sampling.  On the morning of July 17, 2008, TRC also met with NBHS and School Department 
officials and a representative of the City’s Department of Environmental Stewardship to discuss 
the scope and goals of the source/sink mapping and sampling effort.  Based on input from school 
and City officials, TRC adjusted the sampling program, accounting for various past renovation 
efforts and planned renovation activities, which are described herein where appropriate.   
 
The NBHS interior sampling was conducted in general conformance with current industry 
standards and engineering practices.  TRC sent all samples to Northeast Analytical Laboratories 
(NEA) of Schenectady, New York for analysis of PCB Aroclors via SW-846 Method 8082 
(EPA, 1996). The following sections describe each of the field activities conducted by TRC. 
 
3.1 Visual Assessment/Initial Materials Quantification  
 
TRC conducted a room-by-room, area-by-area assessment to quantify the amounts of potential 
PCB-containing building materials previously sampled and potentially targeted for sampling as 
part of this effort (e.g., paint, floor tiles, carpet, window caulking, etc.).  Tables 1 through 5 
summarize the quantity estimates from this effort.  The materials quantification and bulk 
materials sampling will help evaluate the relative impact of various PCB-containing materials 
and prioritize future remedial efforts. 
 
3.2 Sampling of Uncharacterized Potential Source Materials 
 
The presence of some potential source/sink materials were noted during the September 12, 2007 
site reconnaissance and documented in a subsequent September 13, 2007 e-mail message.  As 
part of the first source/sink field mobilization, TRC collected and analyzed representative 
samples of these materials (bulk material samples) on an expedited basis to evaluate their role in 
the sampling program as a whole.  These materials included the following: 
 

 Vinyl cove base (as opposed to mastic) 
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 Floor tiles/floor tile gaps (mastic) 
 Porous push-pin board material  
 Laminate adhesives on counter tops and cabinet doors/framing  
 Carpets/carpet pads (potential PCB sinks) in the library and some offices.  

 
TRC collected samples of the first four bulleted items from two school rooms previously utilized 
for detailed bulk material evaluations (B-240 and A-114-3) to build on concentrations trends 
hypothesized for these rooms (TRC, 2008).  One sample of each material was collected per room 
exclusive of quality control [QC] samples. Table 6 summarizes the samples collected from the 
above-noted classrooms. 
 
Representative carpet samples were collected from eight (8) locations.  Carpet padding was 
sampled in one (1) location.  TRC worked closely with facility engineering staff to select 
unobtrusive locations for carpet sampling to minimize potential aesthetic impacts.  Table 6 also 
summarizes the carpet sampling conducted by TRC. 
 
Bulk material samples were collected using hand tools such as a utility knife, razor blade, 
scraper, laboratory spatula, etc.  Each container was labeled with a location-specific sample 
number. TRC attempted to collect samples in a manner that minimized damage to building 
systems and/or materials.  After collection of each sample, the sampling implements were 
decontaminated or, in the case of the utility knife, blades were disposed of so each sample was 
collected with dedicated equipment.  Upon collection, samples were placed into air-tight, pre-
cleaned 8-ounce glass containers provided by the laboratory.   
 
3.3 Further Evaluation of Preliminary Bulk/Air Concentration Trend 
 
TRC noted a preliminary bulk/air-phase PCB concentration trend based on the air/bulk results 
from rooms B-240 and A-114-3 (TRC, 2008).  Given the relatively greater expense of air 
monitoring, TRC recommended obtaining a similar density of bulk source data from additional 
rooms with reliable air sampling data (i.e., where the ventilation system was known to be 
working) to further evaluate the consistency of the correlation, selecting rooms with PCB air 
monitoring results that span the air phase concentration range (low, medium, high).  TRC chose 
the following rooms for this work (Total PCB air results from August 2007 are provided in 
parentheses): 
 

 A-212/213-4  (0.62 ug/m3) 
 A-311-2  (0.045 ug/m3) 
 A-205-4  (0.0037 ug/m3) 

 
TRC collected nine (9) samples from A-212/213-4, nine (9) samples from A-311-2, and ten (10) 
samples from A-205-4 (exclusive of QC), which is consistent with the density of sampling 
previously conducted in rooms B-240 and A-114-3.  Table 7 summarizes the samples collected 
from the above-noted classrooms. 
 
All bulk samples were submitted to NEA for analysis of PCB Aroclors by SW-846 Method 8082 
(EPA, 1996) to maintain consistency with the current database of bulk analytical data.   
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3.4 Characterization of Potential PCB Sources with Limited Distribution 
 
During the September 12, 2007 site reconnaissance, TRC and EPA noted the potential presence 
of additional PCB building material/equipment sources.  TRC conducted sampling to target these 
building materials.  As described in TRC Work Order Number 10, the proposed sampling 
targeted the boiler room, elevator hydraulics, roof materials, and the building exterior materials 
with the potential to impact indoor air quality.  Input from school officials and maintenance 
personnel indicated that some of the proposed sampling was not necessary (e.g., elevator 
reservoir, roofing materials) since the equipment or materials were recently replaced (post-PCB 
building material use).  Additional samples were collected of select media based on school 
department knowledge of upcoming renovation projects (i.e., window replacement) or based on 
professional judgment.  Also, some items targeted for sampling were not accessible or did not 
have sufficient material available for sampling.  Please refer to Section 4.0 (Field Modification to 
Sampling Plan) for the details of specific modifications.  As summarized on Table 8, a total of 20 
samples were collected of potential PCB sources with limited distribution including eight (8) 
wipes and 12 bulk samples (exclusive of QC). 
 
Bulk samples or wipe samples were collected based on field circumstances and professional 
judgment.  Bulk samples were collected where there was sufficient material (approximately 10 
grams) to enable the laboratory to analyze the sample.  Wipe samples were collected where 
material volume was insufficient, or where collecting the sample would damage building 
components and affect their performance, or where the sampled media was more appropriate for 
wipe sampling (e.g., oil smears).  
 
During wipe sampling, TRC used a 10 cm by 10 cm template and a hexane-preserved gauze 
wipe consistent with American Society for Testing and Materials (ASTM) Standard Practice for 
Field Collection of Organic Compounds from Surfaces Using Wipe Sampling, Standard 
Designation: D 6661-01 (ASTM, 2001).  Samples were placed into air-tight laboratory 4-ounce 
glass containers. Each container was labeled with a location-specific number. 
 
3.5 Field Quality Control 
 
The following QC samples were collected:  
 

 Field duplicates.  Field duplicates provide a measure of precision for the combined 
sampling and analysis scheme.  Four field duplicate pairs were collected from bulk 
material samples.  No field duplicates were collected for wipe samples.     

 
 Cooler temperature blanks consisting of sample containers filled with non-preserved 

water (potable or distilled) were included in all coolers.  The laboratory used these 
temperature blanks to ensure that proper preservation of the samples was maintained 
during sample shipment.  The laboratory recorded the results of the temperature blanks 
on the chain-of-custody or sample login form immediately upon receipt of the samples at 
the laboratory, prior to inventory and refrigeration.   
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3.6 Laboratory Data Management and Documentation 
 
All laboratory results were delivered to TRC via an electronic data deliverable (EDD).  TRC 
tabulated the results on spreadsheets and transferred all data to TRC’s proprietary Lowell 
Information System (LIS) database.  No manual data entry of the results was required, thereby 
eliminating the introduction of human error.  TRC obtained all raw laboratory data including 
chromatograms and copies of internal chains of custody for potential future review. 
 
Field data were recorded on field log forms to maintain a permanent record of all field activities. 
Information recorded included date, individuals on site, sampling observations and techniques, 
and any additional relevant information. All field notes and photographs are maintained and 
stored in dedicated project files.  
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4.0 FIELD MODIFICATIONS TO SAMPLING PLAN 
 
Several adjustments to the sampling plan proposed in TRC Work Order Number 10 were 
required based on field conditions and discussions with NBHS and school department personnel, 
as summarized below: 
 
4.1 Sampling Plan Departures 
 
The following summarizes sampling plan departures: 
 

 TRC omitted elevator hydraulic fluids from sampling because NBHS personnel indicated 
that these fluids had been changed recently (i.e., within the last two years).  Fluid of such 
vintage is not expected to contain PCBs. 

 
 TRC’s sampling plan included an equal number of carpet samples and carpet pad 

samples; however, only one of the carpets sampled had padding beneath. 
 

 TRC omitted samples of the roofing material based on discussion with NBHS personnel, 
which indicated that the roof had been completely stripped and resurfaced within the last 
two years.  Samples of patch material from the base of the chimney and roof edge patch 
material near the chimney were still collected. 

 
4.2 Additional Samples Collected That Were Not Specified in the Plan 
 
The following additional samples were selected for collection: 
 

 TRC collected one wipe sample from the interior of the “univent” at the request of City 
personnel. 

 
 TRC collected one sample of black insulation material located on the inside of the door 

of the air handler located in the Boiler Room.   
 

 NBHS personnel indicated that current renovation plans include replacement of several, 
if not all, exterior windows.  As a result, TRC collected additional samples of window 
caulk for additional characterization of this material. 

 
 TRC collected one sample of a wall divider gasket between rooms A-212-4 and A-213-4.  

This material is very flexible and although it has limited distribution throughout NBHS, 
high-flexibility synthetic building materials contain significant quantities of plasticizer, 
one of which could be PCBs in a building of this vintage. 

. 
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5.0 RESULTS 
 
The following summarizes the results of the bulk and wipe sample analyses from TRC’s July 
2008 sampling effort.  Bulk material analyses are summarized in Table 9.  Wipe sample analyses 
are summarized in Table 10.  Photographs of sample locations are provided in Appendix E. 
 
5.1 Bulk Sampling Results 
 
The results of laboratory analyses of bulk samples collected from NBHS are summarized in 
Table 9, which indicates that PCBs were detected in several of the building materials sampled. 
The locations of each of the samples were noted in detail and recorded on a floor plan of the 
NBHS building.  Figures 2, 3, and 4 illustrate the approximate bulk sampling locations on NBHS 
floor plan schematic diagrams.  
 
PCBs were detected in 58 out of 63 bulk building material samples (including duplicates).  
Detected concentrations in bulk samples ranged from 0.158 mg/kg to 230 mg/kg total PCBs. The 
materials from TRC’s July 2008 source/sink sampling effort with the highest PCB concentrations 
are summarized below (with the room designations in parentheses): 
 

 Laminate adhesive (B-240) – 230 mg/kg 
 Laminate adhesive (A-205-4) – 114 mg/kg 
 Floor tile mastic (A-212-3/213-4) – 32.5 mg/kg 
 Wall divider gasket (A-212-3/213-4) – 26.4 mg/kg 
 New blue paint (A-212-3/213-4) – 26.2 mg/kg 
 Window caulk (A-212-3/213-4) – 25.1 mg/kg 
 Window glazing (A-212-3/213-4) - 22.8 mg/kg (duplicate 15.2 mg/kg) 
 Green carpet (D-219) – 15.4 mg/kg 
 Vinyl tile mastic (B-240) – 10.0 mg/kg 
 Green I-Beam Paint (A-205-4) – 8.84 mg/kg 

 
The 47 remaining detected concentrations ranged from 0.158 mg/kg (exterior door caulking) to 
8.41 mg/kg (green paint on structural steel in A-212/213-4).  PCBs were not detected in 5 out of 
63 samples.  Appendix B contains copies of NEA laboratory data reports for the bulk samples. 
 
5.2 Wipe Sampling Results 
 
The results of laboratory analysis of wipe samples collected from NBHS are summarized in 
Table 10.  As shown in the table, PCBs were detected in several different building materials.  
The locations of each of the samples were noted in detail and recorded on a floor plan of the 
NBHS building.  Figures 2, 3, and 4 illustrate the approximate wipe sampling locations on 
NBHS floor plan schematic diagrams. 
 
PCBs were detected in 5 out of 8 wipe samples.  Detected results in wipe samples ranged from 
1.53 µg/100 cm2 to 7.07 µg/100 cm2. The five detected wipe samples and associated wiped items 
from TRC’s July 2008 sampling and corresponding concentrations are summarized below (with 
the room designations in parentheses): 
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 Bearing lubricant on air handler (Boiler Room) – 7.1 ug/100 cm2 
 Johnson Controls Unit Floor Wipe (Boiler Room) – 2.3 ug/100 cm2 
 Second Floor Pneumatic Panel (A-207-1) – 1.6 ug/100 cm2 
 West Compressor Wipe (Boiler Room) – 1.5 ug/100 cm2 
 Electric motor wipe (Boiler Room) – 1.3 ug/100 cm2 

 
None of the wipe sample concentrations exceeded EPA’s unrestricted use standard of 10 ug/100 
cm2.  PCBs were not detected in 3 out of 8 wipe samples.  Appendix B contains copies of NEA 
laboratory data reports for the wipe samples. 
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6.0 DISCUSSION 
 
6.1 PCB Sources 
 
PCBs are semivolatile, persistent, lipophilic, organochlorine compounds characterized by low to 
moderate vapor pressures.  The vapor pressure of PCBs vary inversely with molecular weight 
and degree of chlorination.   PCBs can enter the air phase through several mechanisms including 
sublimation from source materials (such as building materials); desorption from dust, soil, and 
other PCB-contaminated matter; and entrainment with suspended airborne particulates.  
Although PCB production in the United States ended in the late 1970s, PCB-treated/containing 
materials represent a substantial source of current and future potential exposures given that an 
estimated 2 million tons of PCBs have been produced worldwide (Alcock et al, 1994), and many 
types of PCB-containing materials remain in use.  PCB-containing building materials such as 
concrete construction sealants may contain significant amounts of PCBs and act as diffuse 
emitters of PCBs to indoor air (Kohler et al, 2002).  Other research has demonstrated a 
relationship between PCBs in building materials, like sealants and caulks, and levels in indoor air 
and settled dust (Herrick et al, 2004).  TRC’s NBHS interior PCB monitoring identified PCB-
containing building materials such as adhesives, window caulking and mastics.  As discussed 
herein, the results of TRC’s 2008 source/sink sampling effort indicate that total PCB 
concentrations in NBHS building materials are as high as 230 mg/kg in laminate adhesives from 
counter top and cabinet units installed in many classrooms at NBHS. 
 
The remedial activities conducted by TRC at NBHS in 2007 significantly reduced the PCB 
burden associated with dust deposits (approximately 3,400 pounds of PCB-contaminated solid 
material was removed from the school).  This includes significant quantities of PCB-
contaminated solid material (dust) removed from the air handling system (TRC, 2008).  The 
February 2008 PCB indoor air monitoring conducted following final HVAC system component 
repairs and rebalancing showed PCB air concentrations that were significantly lower compared 
to past rounds of monitoring by TRC and others in 2006 and 2007.  The February 2008 results 
appear to demonstrate the efficacy of remedial actions (e.g., contaminated dust removal from the 
HVAC system) and HVAC system repairs.  However, PCBs continue to be detected in NBHS 
indoor air.  The continued detection of PCBs in NBHS indoor air is associated in part with inter-
media exchange attributable to vaporization of lighter molecular weight PCB constituents from 
PCB-containing building (source) materials. 
 
6.2 Previously Uncharacterized Potential Source Materials 
 
TRC sampled the following potential source/sink materials that were noted during the September 
12, 2007 site reconnaissance.  TRC collected samples from the two school rooms already 
targeted for detailed bulk material evaluations (B-240 and A-114-3) to build on trends already 
hypothesized for these rooms (TRC, 2008).   
 

 Vinyl cove base (as opposed to mastic) 
 Floor tiles/floor tile gaps (mastic) 
 Porous push-pin board material  
 Laminate adhesives on counter tops and cabinet doors/framing  
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In addition, representative carpet/carpet pad samples (potential PCB sinks) were collected from 
eight (8) locations.  The results of the analysis of the above-noted building materials are 
summarized in Table 11 (as total PCBs).  The results indicate that laminate adhesive is a 
potentially significant source of PCBs at NBHS, with a concentration as high as 230 mg/kg.  The 
results also suggest that carpeting generally contains low concentrations of PCBs (most carpet 
samples contained less than 2 mg/kg total PCBs), with two exceptions of carpet samples from 
Room D-219 and D-250 that contained 15.37 mg/kg and 3.65 mg/kg total PCBs, respectively. 
 
6.3 Further Evaluation of Preliminary Bulk/Air Concentration Trend 
 
TRC collected additional bulk material samples for PCB analysis from the following rooms to 
further evaluate a potential bulk/air-phase PCB concentration trend based on the air/bulk results 
from rooms B-240 and A-114-3.  Total PCB air concentrations from August 2007 are provided 
in parentheses (TRC, 2008).  These rooms were chosen to span the low, medium and high total 
PCB air concentrations. 
 

 A-212/213-4  (0.62 ug/m3) 
 A-311-2  (0.045 ug/m3) 
 A-205-4  (0.0037 ug/m3) 

 
TRC collected nine (9) samples from A-212/213-4, nine (9) samples from A-311-2, and ten (10) 
samples from A-205-4, the results of which are summarized in Table 12.  The results indicate 
that the highest PCB air concentrations of these three rooms appear to be associated with a 
higher aggregate concentration of bulk PCB sources with significant surface area (wall paint, 
floor mastic).  Room A-205-4, the room with the lowest PCB air concentration, has relatively 
high PCB concentration in laminate adhesive, but room A-205-4 also has relatively little 
laminate surface area compared with other rooms.  Generally, the PCB concentrations for high 
surface area materials in Room A-205-4 were also among the lowest of the three rooms.  
Differential ventilation rates, if significant between compared rooms, may also impact these 
results. 
 
TRC also updated the bulk/air PCB concentration trend comparison between rooms B-240 and 
A-114-3 by combining the sample results described in Section 6.2 with the results of bulk 
material analysis from 2007 (see Appendix E for data table excerpts from prior TRC reports).  
Table 13 presents the updated comparison.  Both the 2007 and 2008 results support the potential 
bulk/air-phase PCB concentration trend based on the air/bulk results from rooms B-240 and A-
114-3 (TRC, 2008).  Bulk material PCB concentrations and air concentrations both tend to be 
higher in room B-240 compared to room A-114-3. 
 
6.4 Characterization of Potential PCB Sources with Limited Distribution 
 
TRC conducted sampling targeting additional PCB building material/equipment sources.   This 
sampling targeted the boiler room, roof materials, and the building exterior. The results of the 
analysis of the above-noted building materials are summarized in Tables 14 and 15 for bulk and 
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wipe results, respectively (as total PCBs).  The results indicate the presence of several different 
relatively low concentration PCB source materials.   
 
In terms of bulk concentrations, the three highest concentration materials encountered in this 
component of the sampling program were flashing joint material (7.06 mg/kg total PCBs), joint 
adhesive associated with vent system ducting (6.25 mg/kg), and expansion joint material in the 
boiler room (1.124 mg/kg).  The remaining detected bulk results from the limited distribution 
materials sampling ranged from 0.158 mg/kg (exterior door caulking) to 0.826 mg/kg (air 
handler door insulation).   
 
The three highest wipe sample results included the bearing lubricant on an air handler in the 
boiler room (7.07 µg/100 cm2), a wipe from the Johnson Controls unit for the second floor 
(2.307 µg/100 cm2), and the second floor pneumatic panel (1.55 µg/100 cm2).  The remaining 
detected PCB wipes ranged from 1.349 µg/100 cm2 (electric motor) to 1.53 µg/100 cm2 (west 
compressor).  
 
Given the limited distribution of these materials and low potential for exposure, they are unlikely 
to be high priority targets for remedial activity (removal).  In addition, none of the PCB wipe 
samples collected as part of the July 2008 source/sink sampling effort exceeded the EPA 
unrestricted use standard of 10 ug/100 cm2. 
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7.0 DATA VALIDATION SUMMARY 
 
Limited validation was performed on the data for the 63 bulk samples and eight wipe samples 
collected at NBHS in July 2008.  The sample results were assessed using the EPA New England 
Data Validation Functional Guidelines for Evaluating Environmental Analyses, revised 
December 1996.  Modification of these guidelines was performed to accommodate the non-
Contract Laboratory Protocol (CLP) methodology. 
 
Sample data were reviewed for the following parameters: 
 

 Agreement of analyses conducted with TRC requests 
 Holding times and sample preservation 
 Initial and continuing calibrations 
 Method blanks 
 Surrogate spike recoveries 
 Laboratory control sample (LCS) results 
 Matrix spike/matrix spike duplicate (MS/MSD) results 
 Field duplicate results 
 Quantitation limits and sample results 
 Target compound identification 

 
In general, the data appear to be valid as reported and may be used for decision-making 
purposes.  Positive results for select Aroclors were qualified as estimated (J) in most samples due 
to the presence of altered PCB patterns.  Potential uncertainty exists for the positive results for 
Aroclor 1254 in samples TRC-Bulk-156 and TRC-Bulk-140R due to dual column variability.  
Potential uncertainty exist for Aroclors 1242, 1254, and 1260 in samples TRC-Bulk-112 and 
TRC-Bulk-912 and Aroclors 1242, 1248, and 1254 in samples TRC-Bulk-127 and TRC-Bulk-
927 due to field duplicate variability.  Potential uncertainty exists for Aroclor 1248 in samples 
TRC-Bulk-126, TRC-Bulk-128, and TRC-Bulk-131 due to potential interference from Aroclor 
1242.  Potential low bias exists for the positive and nondetect results for all Aroclors in samples 
TRC-Bulk-105, TRC-Bulk-137, TRC-Bulk-912, and TRC-Bulk-140R due to the low surrogate 
recoveries.  Potential low bias exists for all Aroclors in sample TRC-Bulk-140R due to low 
recoveries in the LCS. 
 
For additional details, please refer Appendix C, which contains the data validation report. 
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8.0 FINDINGS AND RECOMMENDATIONS 
 
8.1 Findings 
 
Findings from TRC’s July 2008 source/sink sampling effort are summarized below: 
 

 Additional potential PCB-containing building materials were identified in NBHS, 
including laminate adhesive, carpeting, vinyl tile and base cove molding, and various 
gasket materials. 

 
 PCBs were detected in 58 out of 63 bulk building material samples (including 

duplicates).  Detected concentrations in bulk samples ranged from 0.158 mg/kg to 230 
mg/kg total PCBs. The ten highest concentration materials from TRC’s July 2008 
sampling and corresponding concentrations are summarized below (with the room 
designations in parentheses): 

 
− Laminate adhesive (B-240) – 230 mg/kg 
− Laminate adhesive (A-205-4) – 114 mg/kg 
− Floor tile mastic (A-212-3/213-4) – 32.5 mg/kg 
− Wall divider gasket (A-212-3/213-4) – 26.4 mg/kg 
− New blue paint (A-212-3/213-4) – 26.2 mg/kg 
− Window caulk (A-212-3/213-4) – 25.1 mg/kg 
− Window glazing (A-212-3/213-4) - 22.8 mg/kg (15.2 mg/kg duplicate result) 
− Green carpet (D-219) – 15.4 mg/kg 
− Vinyl tile mastic (B-240) – 10.0 mg/kg 
− Green I-Beam Paint (A-205-4) – 8.84 mg/kg 

 
 The 47 remaining detected bulk building material sample concentrations ranged from 

0.158 mg/kg (exterior door caulking) to 8.41 mg/kg (green paint on structural steel in A-
212/213-4).   

 
 PCBs were not detected in 5 out of 63 bulk building material samples. 

 
 As noted above, PCBs were detected in certain building materials (i.e., laminate 

adhesive) at concentrations in excess of 50 mg/kg.  Source materials in excess of this 
concentration would be treated as PCB bulk product wastes in a remediation context, 
since the source of the PCB contamination in the material is from manufacture. 

 
 PCBs were detected in 5 out of 8 wipe samples.  Detected results in wipe samples ranged 

from 1.53 ug/100 cm2 to 7.07 ug/100 cm2. The five detected wipe samples and associated 
wiped items from TRC’s July 2008 sampling and corresponding concentrations are 
summarized below (with the room designations in parentheses): 

 
− Bearing lubricant on air handler (Boiler Room) – 7.1 ug/100 cm2 
− Johnson Controls Unit Floor Wipe (Boiler Room) – 2.3 ug/100 cm2 
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− Second Floor Pneumatic Panel (A-207-1) – 1.6 ug/100 cm2 
− West Compressor Wipe (Boiler Room) – 1.5 ug/100 cm2 
− Electric motor wipe (Boiler Room) – 1.3 ug/100 cm2 

 
 PCBs were not detected in 3 out of 8 wipe samples.  

 
 All of the July 2008 wipe sample PCB results were below the EPA unrestricted use 

standard of 10 ug/100 cm2. 
 
 Numerous low concentration PCB-contaminated building materials appear to serve as 

reservoir sources for the air phase PCBs detected at NBHS.  Prior sampling at NBHS 
noted that higher PCB concentrations in indoor air may tend to be found in locations 
where building material PCB concentrations are higher. The results of the July 2008 
source/sink sampling effort continue to indicate that the highest PCB air concentrations 
may be associated with a higher aggregate concentration of bulk PCB sources with 
significant surface area. 

 
 Sampling conducted in the boiler room area noted additional PCB-containing building 

materials, including flexible ventilation system components.  However, the 
concentrations of PCBs detected in this area tended to be among the lowest PCB 
concentrations detected in building materials at NBHS.  The low concentration, limited 
distribution, and relatively low potential for exposure of these materials suggest that they 
are a low priority for future remedial activity.   

 
8.2 Recommendations 

 
The findings of the July 2008 source/sink sampling indicate that the highest PCB air 
concentrations tend to be associated with a higher aggregate concentration of bulk PCB sources 
in rooms/areas of the school.  PCB-containing building materials with significant surface area 
(wall paint, floor mastic) are potentially significant contributors to detected indoor air PCB-
concentrations. 
 
The hypothesis that the persistent air phase concentrations of PCBs at NBHS are associated with 
numerous low concentration PCB-contaminated building materials serving as reservoir sources 
for the air phase PCBs detected at NBHS could help target future interior-related PCB remedial 
actions at NBHS. Data collected from the quasi-random sampling program outlined in Appendix 
F will help refine this hypothesis and target areas for remediation. 
 
Any remediation of PCB-containing building materials would be performed under §761.61(c) 
(Risk Based Disposal Approval).  The goal of such remediation would be the removal or 
decontamination of source materials such that indoor air quality was improved to a level such 
that the EPA Action Level of 0.05 μg/m3 was not exceeded.  Remedial planning will be 
performed following the collection and analysis of data from the Quasi-Random Bulk Material 
Mapping/Sampling Plan. 
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