


EXECUTIVE SUMMARY 
 
During the Summer 2007 school break TRC Environmental Corporation (TRC), working on 
behalf of the City of New Bedford (City), oversaw the cleaning of air handling systems, 
ductwork and surfaces containing polychlorinated biphenyl (PCB) contaminated dust at New 
Bedford High School (NBHS).  The remedial actions were performed by Indoor Air 
Technologies, Incorporated (IAT) of Victor, New York.  IAT was selected by the City through a 
public competitive bidding process consistent with applicable laws of the Commonwealth of 
Massachusetts. 
 
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).  The work was 
performed consistent with a performance-based bid specification prepared by TRC. 
 
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, fans coils and intakes. 

 
 Perimeter univent and corridor heaters:  Cleaned 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 at 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 have 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 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 
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was removed from the school).  This includes significant quantities of PCB-contaminated solid 
material (dust) removed from the air handling system (see photographic documentation included 
in this report), as well as 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 likely 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 > 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. 

 
 Dusts/solids resulting from abrasion (e.g., sanding) or physical breakdown of pre-existing 

solid building materials containing PCBs. 
 
All but 3 of the 207 post remedial wipe samples were non-detect for PCB Aroclors.  The 
concentrations of the three detected samples were all significantly lower than the United States 
Environmental Protection Agency (EPA) Toxic Substances Control Act (TSCA) unrestricted use 
standard of 10 µg/100 cm2 for high occupancy areas [40 CFR 761.61CA(4)(ii)], demonstrating 
the effectiveness of the IAT cleaning techniques. 
 
Post-remedial air monitoring for PCBs was expedited to ensure sufficient time for data collection 
and analysis prior to the start of the school year.  The results from post-remedial air monitoring 
conducted 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 remedial actions.   
 
Re-sampling of indoor air for PCBs in select locations in the A and B blocks was undertaken on 
August 29 through 30, 2007 with expedited laboratory analyses reported to TRC and the City 
over Labor Day weekend.  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 perimeter univents were found to be non-
functioning.  The lack of a fully functioning ventilation system might have contributed to the 

L2007-465 ES-2 Post-Remedial Monitoring Report 
  New Bedford High School, New Bedford, Massachusetts  



unchanged or increased air-phase PCB concentrations given that PCB sources (e.g., PCB-
containing building materials) are still present in the building (e.g., mastics, caulking, paint).  A 
third round of PCB indoor air monitoring is planned in the future following the restoration of the 
HVAC system to full operational capacity. 
 
TRC undertook supplemental diagnostic PCB source sampling, including targeting 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 (core 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 
correlation exists between bulk material PCB concentrations and PCB concentrations present in 
room air at these same locations.  The bulk and air phase PCB results are both significantly 
higher in B-240 compared to room A-114-3. 
 
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.  Higher concentrations in indoor air may be expected in locations 
where building material PCB concentrations are higher.  In addition, reduced ventilation 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. 
 
Additional monitoring is recommended to further understand the temporal and spatial variability 
of PCB concentrations in air within the NBHS, and to verify and quantify additional sources (if  

L2007-465 ES-3 Post-Remedial Monitoring Report 
  New Bedford High School, New Bedford, Massachusetts  



present).  Other measures recommended to further mitigate PCBs present in bulk materials and 
indoor air are as follows: 
 

 Indoor air quality monitoring.  Using field instrumentation, measure fundamental 
indoor air quality parameters such as carbon dioxide, temperature, relative humidity, 
particulate and air flows to help evaluate if the air handling system is operating 
adequately.  TRC recommends conducting this work while the building is fully occupied. 

 
 Roof-top exhaust fan replacement.  Continue with the replacement of the roof-top 

exhaust ventilation equipment.  Reduced air flow/exchange may have contributed to the 
increased post-remediation PCB air concentrations, and may not be representative of 
conditions characteristic of a normal functioning HVAC system.  Improving HVAC 
exhaust flow will increase fresh air infiltration. 

 
 Repair Univents.  Continue with the repair of the univents found to be non-functioning.  

As with the non-functioning roof-top exhaust vents, the non-functioning univents may 
have contributed to a condition of reduced air flow/exchange, potentially contributing to 
increased post-remediation PCB indoor air concentrations. 

 
 Re-balance the air handling system.  Over time the HVAC system has likely drifted out 

of tune, or has been adjusted to compensate for the heavy dust load, etc.  With the 
comprehensive cleaning and the installation of new roof-top exhaust fans, the HVAC 
system will likely benefit from balancing to optimize air flow.   

 
 Indoor Air Sampling.  Conduct indoor air sampling after the HVAC system is fully 

operational. 
 

 Modify routine cleaning techniques.  Implement cleaning routines in the building 
involving greater use of wet-cleaning methods to maximize dust capture and minimize 
re-entrainment of potentially contaminated dust in the HVAC system. 

 
 PCB source/sink mapping.  Conduct further investigation into the potential presence of 

high concentration PCB-containing building material.  Air phase PCB concentrations 
may be correlated with the concentrations of PCBs in various building materials.  
Detailed characterization and mapping will help target future remedial activities (e.g. 
source removal).  In addition, prior sampling efforts may not have characterized all 
potential sources of PCBs.  High concentration concrete joint sealants, for example, 
might be present in areas that are relatively inaccessible.   

 
 Further source remediation.  The vent cleaning was the first step toward a 

comprehensive remediation of PCB sources in the building.  Other sources still remain 
like mastics and caulking, etc.  The recent air monitoring results highlight the importance 
of addressing the remaining PCB containing source materials in the school. 

 
The work conducted 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 
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progress.  PCB source/sink mapping is expected to take place in the first half of 2008.  Data 
collected from the PCB source/sink mapping will form the basis for plans to further remediate 
PCB building contamination at NBHS. 
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1.0 INTRODUCTION 
 
TRC Environmental Corporation (TRC) has prepared this report to document the cleaning of air 
handling systems, ductwork, and surfaces at New Bedford High School (NBHS) in the City of 
New Bedford (City) and present the results of post-remedial monitoring consisting of wipe and 
air samples submitted for laboratory analysis for polychlorinated biphenyls (PCBs).  NBHS is 
located at 230 Hathaway Boulevard in New Bedford, Massachusetts (see Figure 1).  This report 
documents the completion of the technical elements of the remedial work undertaken in 
accordance with May 2007 Bid Documents – Cleaning of Air Handling Systems, Duct Work, and 
Surfaces, New Bedford High School, Contract No. 936 (TRC, 2007a), and associated addenda 
and clarifications.  The cleaning of the air handling system, ductwork, and surfaces was 
performed by Indoor Air Technologies (IAT) of Victor, New York with TRC field oversight.  In 
addition, this report documents supplemental PCB diagnostic source sampling based on bulk 
sample collection of suspect building materials.   
 
This report is subject to the limitations included in Appendix A.  Appendix B provides 
before/after comparison photographs of areas and equipment cleaned as part of the remedial 
activities, Appendix C provides photographs of site remedial equipment and activity, Appendix 
D provides analytical laboratory data reports on compact disk (CD) and Appendix E provides 
field reports from the differential pressure recording field instrumentation.  Appendix F provides 
data validation reports.   
 
1.1 Background 
 
TRC was 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.  TRC performed the NBHS air monitoring 
work in accordance with the draft Indoor PCB Sampling Plan (Plan) prepared on an expedited 
basis and submitted to Ms. Kimberly Tisa, PCB Coordinator for United States Environmental 
Protection Agency (EPA) Region 1 on August 21, 2006 (TRC,2006a) for review and comment.  
Sampling was initiated by TRC on Tuesday, August 22, 2006 and completed on August 23, 
2006.  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, 2006c) 
 
TRC concluded the following: 
 

 Indoor air sampling showed detectable levels of PCBs in 23 samples (including two co-
located pairs).  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, with one result 
in excess of the site specific Acceptable Long-Term Average Exposure Concentration of 
0.3 μg/m3 previously developed for application to the nearby Keith Middle School 
(KMS) project.  PCBs were not detected or were detected at much lower concentrations 
in outdoor air. 

 
 A one-time result in excess of Acceptable Long-Term Average Exposure Concentration 

does not constitute an immediate hazard to current occupants. The Acceptable Long-
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Term Average Exposure Concentration (0.3 μg/m3) represents a long-term risk level 
based on 25 years of daily work place exposure.   

 
 Building materials are an important, although not necessarily exclusive, source of the 

PCBs in the indoor air at NBHS.  Sampling data suggested that dust in vents and 
caulking materials are important contributors.  Other potentially significant contributors 
are tile and baseboard mastics.  Miscellaneous sources are also present (hydraulic oil, a 
few remaining ballasts, etc).  Local and regional PCB contamination attributable to 
historical uses and disposal of PCBs in the New Bedford metropolitan area is also a 
factor likely contributing to indoor air levels.  

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

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

 
TRC’s August 2006 NBHS sampling data suggested that 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 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.   
 
As outlined in TRC’s August 31, 2006 presentation of the August 2006 NBHS air, bulk, and 
wipe PCB sampling results, there are a number of initial remedies that could be implemented to 
reduce the PCB burden in NBHS, and other remedial measures that can be safely scheduled and 
implemented over time (TRC, 2006b).  The removal of this deposited material in the ventilation 
system and in areas of long-standing dust accumulation was expected to 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. 
 
Consistent with the aforementioned suggestion, the City retained TRC to prepare bid 
specifications for the cleaning of air handling systems, ductwork, and surfaces.  TRC was also 
retained to support bidding activities, oversee remedy implementation, conduct verification 
sampling of surfaces and indoor air, and prepare this report. 
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2.0 SUPPORTING DOCUMENTATION 
 
The following section provides a site location description, a summary of prior NBHS-building 
related PCB environmental investigations conducted by TRC and others, and a description of 
remedial work undertaken and completed relative to PCB-contaminated dust in the ventilation 
system and areas of accumulation.  Also included is a summary description of the remedial 
approach employed by the selected contractor (IAT). 
 
2.1 

2.2 

                                                

Site Location Description 
 
NBHS is an approximately 535,000 square foot (sq. ft.) building of principally concrete and 
masonry construction built during the late 1960s and early 1970s.  The building is capable of 
housing a maximum of 4,000 students, but current enrollment is approximately 3,300 students 
(Glass, 2007).  The building ventilation system consists of 20 central heating ventilation and air 
conditioning (HVAC) components, fan coils and intakes, and approximately 13,572 linear feet of 
duct with an approximate internal surface area of 96,171 sq. ft. There are also an estimated 570 
supply and exhaust diffusers, 250 perimeter univent induction units and heating ventilators and 
120 return air exhaust vents.  All return vents are ducted.  The HVAC system does not utilize 
return air plenums.  A schematic layout of the building is provided as Figures 2A through 2C. 
 

Prior Investigations 
 
2.2.1 April 2006 Indoor Air Sampling by the BETA Group 
 
On April 19, 2006 BETA Group, Inc. (BETA) at the direction of the City collected six samples 
plus a background sample from selected locations in NBHS using high-volume sampling 
techniques to assess concentrations of airborne PCBs.  The concentrations of total PCBs found in 
NBHS indoor locations by BETA ranged from 0.000013 μg/m3 to 0.0519 μg/m3.  One of the air 
sampling results (0.0519 μg/m3) was slightly above the EPA established Action Level1 of 0.05 
μg/m3, but below BETA’s calculated “Maximum Acceptable Level”2 of 0.3 μg/m3.  These 
comparison concentrations were developed for the EPA-required indoor air monitoring program 
at the new KMS, and adopted by BETA with EPA’s consent for use in assessing the 
concentrations of airborne PCBs in NBHS.  (For consistency with prior work, TRC uses these 
numerical values for comparison to air monitoring results for PCBs at NBHS.) 
 
Since the EPA Action Level of 0.05 μg/m3 was triggered during the April 2006 BETA sampling 
event, indoor air monitoring was conducted again at NBHS to evaluate if detectable 
concentrations of PCBs remain in the air within the school building and, if present, to evaluate if 

 
1 EPA’s Action Level is considered by EPA to be a threshold for further evaluation. 
2 Note that the term “Maximum Acceptable Level” is a misnomer; the concentration 0.3 μg /m3 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 work place exposure.  TRC used this term during 
the August 31, 2006 Public Involvement Plan [PIP] meeting for consistency with prior presentations by BETA, but 
now refers to this concentration as the Acceptable Long-Term Average Exposure Concentration.  Short-term 
exposures at this concentration level do not represent an immediate threat to health.   
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these concentrations pose a potential risk to the occupants of the school.  Since NBHS was 
constructed prior to 1978 (when PCB production was banned) and PCBs were identified in air 
within NBHS, EPA requested that supplemental investigation activities be conducted to identify 
potential PCB source materials within the school.  Historically, PCBs were widely used in 
building materials as summarized below. 
 

 Sealants 
 Paints 
 Coolants 
 Electrical Fluids 
 Caulking 
 Adhesives 
 Flame Retardants 
 Heat Transfer Fluids 
 Hydraulic Lubricants 
 Dedusting Agents 
 Cutting Oils 
 Carbonless Copy Paper 

 
In addition, a recent Massachusetts case study found that wood floor finishes may also contain 
PCBs (Rudel et al, 2008) 
 
PCBs can also accumulate in areas of dust collection by several mechanisms.  A review of 
research by Kohler et al (2005) suggests that NBHS may have been built during peak years of 
PCB usage in certain building materials, such as joint sealants (see Figure 3), which were often 
used in buildings of concrete construction.   
 
TRC, BETA, EPA, the Massachusetts Department of Environmental Protection (MassDEP), and 
the City conducted a walk through of NBHS on August 11, 2006 to identify potential PCB-
containing materials.  On August 18, 2006, the City requested that TRC prepare a sampling plan 
and conduct the required sampling at NBHS.  The EPA-approved Plan implemented by TRC for 
the NBHS sampling effort was developed based on this walk through and was designed as a 
screening-level survey for potential PCB contamination within NBHS and to diagnose potential 
sources of airborne PCBs (TRC, 2006a). 
 
2.2.2 August 2006 Indoor Air, Bulk, and Wipe Sampling by TRC 
 
Characterization of NBHS indoor air, bulk materials, and wipe samples was conducted in 
consultation with EPA and with direct EPA oversight in August 2006 and in general 
conformance with current industry standards and engineering practices, including protocols 
found in the MassDEP policy entitled Indoor Air Sampling and Evaluation Guide, WSC Policy 
#02-430 dated April 2002 (MassDEP, 2002), with exceptions noted herein.  Bulk sampling was 
conducted consistent with general industry practice.  Wipe sampling was conducted in a non-
standard manner due to physical constraints in areas selected for sampling.  The data from wipe 
sampling were used, with EPA concurrence, only to establish the presence of PCBs, not the 
magnitude of the presence of PCBs on a given surface. 
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The following summarizes the sampling conducted at NBHS by TRC in August 2006: 
 
The following indoor air samples for PCBs were collected using low-volume air sampling 
techniques as itemized below: 
 

 15 classroom samples  
 3 hallway samples (includes 1 co-located sample and the re-sampling of the location 

associated with the prior BETA high indoor air concentration). 
 1 cafeteria sample 
 1 boiler room sample 
 1 auditorium sample 
 1 girls gymnasium sample 
 1 automobile shop sample 

 
Two (2) background air samples were collected for PCBs using low and high-volume sampling 
techniques at the following locations: 
 

 Playground (outdoors) 
 Front of main office (outside NBHS) 

 
Thirty-two (32) bulk samples were collected of various building materials for analysis for PCBs 
as itemized below: 
 

 9 vent dust/residue samples 
 1 filter material and dust from air handling system sample 
 5 tile and base molding mastic samples 
 5 caulking and glazing samples (2 exterior) 
 5 paint samples 
 2 polyurethane foam samples (upholstery and gym pads) 
 2 wall/ceiling tile samples 
 1 air compressor oil sample 
 1 oil/water auto lift sump sample 
 1 floor drain contents sample 

 
Twenty-two (22) wipe samples (including one field duplicate) of various building materials were 
also collected, including: 
 

 1 unit heater coil wipe  
 2 unit heater exterior air inlet wipes 
 2 tops of cabinets/bookcases in classroom wipes 
 1 top of light fixture wipe 
 1 window sill wipe 
 6 ceiling vent wipes (incl. dup) 
 1 wall heater feeder pipe wipe 
 3 locker bottom wipes 
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 1 floor drain wipe 
 1 auditorium speaker wipe 
 3 duct/vent surface wipes 

 
The results of TRC’s air, wipe and bulk sampling for PCBs are summarized in Table 1. 
 
As documented in TRC’s November 17, 2006 Report of Findings – New Bedford High School 
Indoor Polychlorinated Biphenyls Sampling, TRC’s data suggest that PCB-contaminated dust, 
especially in the ventilation systems, is an important contributor to the levels of PCBs found in 
indoor air.  Please refer to TRC’s November 17, 2006 Report of Findings (TRC, 2006c) for 
additional details. 
 
2.3 Remedial Approach 
 
2.3.1 Approach for Addressing Interior Sources of PCBs 
 
TRC’s approach for the first phase of remedial work at NBHS to address interior sources of 
PCBs consisted of the following: 
 

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

 
 HVAC Components:  The cleaning of an estimated 20 central HVAC components, fans 

coils and intakes. 
 

 Perimeter univent and corridor heaters:  The cleaning of units and replacement of 
filters of an estimated 250 units. 

 
 Return exhaust vents:  The cleaning of an estimated 120 return air exhaust vents (the 

approximate linear footage of return air vents is 8,700 feet). 
 

 Surface cleaning:  The cleaning of exposed horizontal surfaces with visible dust 
accumulation but primarily surfaces 8-feet above the floor level that are not routinely 
cleaned.  This applies to areas where dirt has accumulated and was not cleaned as part of 
the normal maintenance of the school.  The estimated surface area subject to cleaning is 
approximately 93,000 sq. ft.   

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

remove long-standing reservoirs of accumulated dust.   
 

 Wood and Auto Shops:  Unique and dusty environments for which lump-sum 
comprehensive cleaning of fixed surfaces was performed. 

 
To accomplish this work, TRC prepared comprehensive performance-based bid specifications 
(TRC, 2007a) consistent with applicable Commonwealth of Massachusetts public bidding rules 
to secure the services of an appropriately qualified contractor.  The ventilation system was 
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cleaned using source removal mechanical cleaning methods. The performance-based bid 
specifications approach made it the selected contractor's responsibility to identify and implement 
source removal methods designed to extract contaminants from within the system and safely 
remove contaminants from the facility and render the HVAC system visibly clean and capable of 
passing cleaning verification methods consistent with National Air Duct Cleaning Association 
(NADCA) Standards and other specified tests using dry decontamination methods.  The dry 
decontamination methods for the air ducts were intended to effectively remove dust and avoid 
using organic or aqueous solvents that could leave unpleasant or irritating odors and cause undue 
concern regarding indoor air quality.  TRC’s specification clearly stated that all cleaned surfaces 
must have PCB levels that are less than 10 micrograms/100 square centimeters (10μg/100cm2), 
which is the Toxic Substances Control Act (TSCA) unrestricted use standard for PCB 
contamination in high occupancy areas.  [40 CFR 761.61(a)(4)(ii)] 
 
The City of New Bedford awarded the work to Indoor Air Technologies (IAT) of Victor, New 
York.  IAT staffed a crew of twelve (12) to perform remedial activities. 
 
2.3.2 TRC Oversight During Remedial Activities 
 
TRC provided full-time project monitoring to inspect the work.  The focus of the monitoring was 
to provide current information utilizing a combination of visual observation and photographic 
documentation (see Appendix B), real-time monitoring of dust (MetOne Model ES-640) and 
pressure differential measurements (Omniguard 4) for isolated work spaces, and off-site 
laboratory analysis of wipe samples to enable the TRC project monitor to audit contractor 
performance and provide an initial assessment of cleaned areas.  The TRC project monitor also 
collected field measurements for airborne dust levels with the MetOne instrument before 
reactivating the ventilation system.  TRC conducted verification sampling consistent with a 
written plan reviewed and approved by EPA’s PCB Coordinator (TRC, 2007b). 
 
In addition, at the conclusion of remedial activities by IAT, TRC conducted two rounds of 24-
hour air sampling for PCB Homologues.  The locations targeted included the same 23 indoor 
locations (and 2 exterior background locations) sampled by TRC at NBHS in August 2006.  In 
addition two (2) other locations were sampled (rooms A-307-3 and A-212/213-4) during TRC’s 
August 2007 PCB air sampling to provide additional coverage.   
 
TRC also conducted supplemental bulk sampling for PCB analysis in the two classrooms 
identified as having the highest concentrations of indoor air PCBs (B-240 and A-114-3) during 
TRC’s August 2006 sampling event to clarify the relative contributions of potential PCB sources 
at these locations.  This bulk sampling was conducted for potential application in identifying 
PCB remedial actions for bulk materials located in the rest of the school.  Additional bulk 
sampling of vent dust was conducted in the interior firing range exhaust ventilation system to 
evaluate PCB and lead concentrations to support disposal decisions for this material. 
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2.3.3 Summary of Work Undertaken and Completed 
 
IAT initiated on-site work on July 9, 2007 beginning in House 1 (Green House) of A-Block in 
NBHS (see Figures 2A through C).  A timeline of project activities is provided in Table 2.  
Photographs of remedial equipment and activity are provided in Appendix C. 
 
IAT completed all remedial activities on schedule on August 24, 2007.  IAT cleaned all of the 
ductwork including all supply, return, and exhaust ducts, all twenty (20) central HVAC 
components, fan coils and intakes, perimeter univents and corridor heaters (over 250), all fixed 
exposed horizontal surfaces over eight (8) feet (except newly painted areas), 4,000 locker 
bottoms and the wood and auto shops.  All filters within the NBHS were replaced by IAT with 
brand new filters, supplied by the NBHS, no matter the age or condition.  
 
Items exempted from the contractor’s scope per the bid specifications (TRC, 2007a) include the 
following: 
 

 Kitchen Vent Hoods.  Cleaning of the kitchen-specific ventilation hoods/systems and 
associated ducting was not required as part of this project.  They are cleaned regularly as 
part of routine kitchen maintenance. 

 Laboratory Hoods.  Cleaning of laboratory hoods and associated exhaust ducting was 
not required as part of this project.  They serve as exhaust vents only and would not 
impact indoor air quality. 

 Pool Dehumidifier Plastic Duct.  The pool dehumidifier plastic duct was excluded from 
the scope of work since it is an exhaust system only and recently installed. 

 Pool Ceiling Beams.  The pool ceiling beams did not need to be cleaned because they 
were recently painted. 

 Spray-on Fireproofing.  Surfaces with spray-on fireproofing (located primarily in the 
boiler room) were excluded from cleaning since it would be difficult to do so without 
damaging the fireproofing material.  Also, significant PCB sources were not expected 
based on low air borne PCB concentrations from prior TRC air sampling in the boiler 
room; therefore, the risk of damaging the fireproofing material was not warranted. 

 Books/Library Shelves.  The books and shelves in the library were exempted from 
cleaning since they are routinely cared for and not expected to house significant 
reservoirs of dust. 

 Overhead Door Systems.  The vertical portions of overhead doors, like those observed 
in the boiler room were exempted since they are routinely cared for and used frequently.  
However, the exposed exterior horizontal surfaces of the boxes that house the rolled up 
doors above the doorway were cleaned. 

 
TRC conducted the first round of PCB air monitoring in the A Houses and B Core following 
completion of remedial activities in these areas by IAT, on August 14 and 15, 2007.   
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TRC conducted indoor air monitoring on August 28 and 29, 2007 in rooms A-205-4, A-110-4, 
A-212/213-4, B-240, D-122, D-116, the west gym and the auditorium.  IAT was contracted 
during this time to filter and exhaust the air from the above mentioned rooms with High 
Efficiency Particulate Air (HEPA) filters prior to TRC’s second round of PCB air sampling in 
the A Houses and B-Core on August 29 and 30, 2007.  (HEPA filtration was also conducted in 
the C-, D-, and E-Blocks prior to air sampling for PCBs in those areas.) 
 
During remedial activities, IAT discovered that twenty (20) out of 120 roof top exhaust vents, as 
well as over 40-percent of the perimeter univents, were not working. These conditions 
potentially led to inadequate ventilation during TRC’s August 2007 air monitoring/sampling and 
potentially contributed to concentration increases in airborne PCB concentrations observed in 
some locations in August 2007 compared to data collected in August 2006.  Repairs of these 
systems were initiated in September 2007 and will be completed during the first quarter of 2008. 
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3.0 REMEDIAL CLEANING PROCESS FOR VENTS/DUCTS 
 
The following summarizes the duct cleaning process implemented by IAT at NBHS.  The work 
was performed in accordance with NADCA Standard ACR 2007 and was supervised by an IAT 
NADCA Specialist.  
 
3.1 

3.2 

Installation of Precautionary Filter Media 
 
Prior to any cleaning, to ensure no contaminants were emitted into areas that were not being 
treated, IAT installed temporary filter media to diffusers, registers or grilles in the effected area. 
All openings were suitably protected to prevent contamination and debris from entering the 
conditioned spaces. 
 

Ductwork Cleaning Process 
 
3.2.1 Access to Ductwork 
 
IAT installed access points into all supply, return and exhaust ductwork.  The access points are 
permanent and reusable.  The structural integrity of the ductwork was not altered by access point 
installation. All spiral ductwork had access doors installed, where required, that were 
manufactured by Ductmate Industries or an approved equivalent. 
 
IAT performed a full inspection of the duct interior through the installed access points, and 
documented conditions with pre- and post-remedial photographs of interior ductwork surfaces 
and internal components.  Pre and post remedial photographs collected by TRC are included in 
Appendix B. 
 
3.2.2 Ductwork Cleaning Process 
 
Removing Dust in Accessible Ductwork
 
Ductwork was brushed and vacuumed simultaneously to agitate and remove contaminants within 
the HVAC system. Where ductwork was large enough and able to support a worker, the 
ductwork was entered by trained IAT personnel and cleaned.  
 
The filtration within the collection systems was at a minimum, two stage filtration rated as 95-
percent efficient for one (1) micron particles at the rated flow. The filter(s) utilized in the 
collection systems were industrial grade and labeled and certified to be no less than 99.97-
percent efficient on particles 0.3 microns (HEPA) and greater at the rated flow. 
 
Sufficient negative pressure was generated within the designated duct runs to ensure all 
particulate contamination was removed and contained in a controlled manner.  Negative air 
machines were inspected by TRC prior to use to verify cleanliness and verify the installation of 
new filters in each of the units. 
 

L2007-465 3-1 Post-Remedial Monitoring Report 
  New Bedford High School, New Bedford, Massachusetts  



 

By inserting special air lances, mechanical agitators or rotary brushes through the installed 
access points, IAT gently removed all loose contaminants from the interior surfaces of the 
ductwork. Where ductwork had fragile components, precautions were taken not to disrupt or 
damage these sensitive areas. Under no circumstances were IAT personnel allowed to climb 
inside of the ductwork onto any fragile internal surfaces or components. 
 
Removing Dust in Inaccessible Ductwork
 
Where ductwork was inaccessible, compressed air was introduced starting at the most remote 
diffusers, registers or grilles, and moved toward the vacuum system by means of a reverse jet air 
flow nozzle and 25 cubic feet per minute (CFM) air compressor operating at 210 pounds per 
square inch (PSI).  Electric-powered vent cleaner(s) or similar equipment were utilized until the 
ductwork system was clean. Suitable protective covering was provided by IAT in all areas of 
work operation to prevent uncontrolled release/transport of dust (see photographs in Appendix 
C). 
 
By inserting reverse jet air flow nozzles and electric power vent cleaner (s) through the diffusers, 
registers, or grilles, IAT gently removed all loose contaminants from the interior surfaces of the 
ductwork. Where the ductwork had internal insulation or other fragile components, IAT took 
precautions not to disrupt or damage these sensitive areas. Under no circumstances were IAT 
workers allowed to climb inside of the ductwork onto any fragile internal surfaces or 
components. 
 
IAT used vacuum filtration to prevent dirt and debris loosened from upstream duct mains and 
branches during cleaning operations from entering the conditioned spaces. This collection 
system had a minimum two stage filtration rated as 95-percent efficient for 1 micron particles at 
the rated flow. The filter(s) utilized were certified to be no less than 99.97-percent efficient on 
particles 0.3 microns and greater at the rated flow. 
 
Additional Steps for all Ductwork (Accessible and Inaccessible) 
 
Duct-mounted volume, fire, and zone damper sets were marked to their current setting, then 
inspected and cleaned as necessary. External moving parts were treated with an approved dry 
lubricant material (Aerolex Dry Moly or equivalent). 
 
Where supply ducts have either internal lining (fiberglass) insulation or fiberglass manufactured 
ducts, the internal surfaces, where necessary, were coated with a duct sealant (Fosters 40-10 or 
equivalent) to control surface breakdown.  Coating with duct sealant was carried out after 
installation of access points into the ductwork and the removal of loosened contaminants was 
completed. 
 
IAT visually inspected all interior surfaces to demonstrate the effectiveness of the process after 
all work was completed in each area.  
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Wherever diffusers, registers or grilles were removable, they were removed, vacuum cleaned, 
washed with Simple Green™, dried and then replaced. Non-removable diffusers, registers or 
grilles were cleaned in place. 
 
Sanitizing the air distribution network was performed using a suitable atomizing spray wand 
inserted through each access point.  All interior surfaces of the ductwork were sprayed with a 
fine mist of Fosters 40-80, Oxine or equivalent biocide. Sanitizing fluid was applied to all 
surfaces after cleaning. 
 
3.2.3 Condition Report 
 
IAT prepared and submitted a condition report that detailed mechanical defects, insulation 
encapsulation, and all other air delivery system improvements. Photographic evidence of 
conditions, along with documentation supporting these findings was also provided.  
 
All ducts were inspected as work proceeded. Any defects in the duct system were brought to the 
attention of the City. All minor repairs such as caulking, sealing, and reconnecting were 
performed as part of the contracted scope of work. 
 
Where caulking or sealing compounds were required, IAT used 3-M No. 900 duct sealer, Tuff 
Bond No. 29, Permacel No. EZ-4719, Foster 32-14, United Duct Sealer, or equivalent products. 
 
3.2.4 Encapsulation 
 
Where supply ducts had either internal lining (fiberglass) insulation or fiberglass manufactured 
ducts, the internal surfaces, where necessary (i.e., evidence of deterioration), were coated to 
control surface breakdown with Fosters 40-10, or equivalent. If necessary, IAT applied a second 
coating to ensure complete encapsulation. 
 
3.2.5 Duct Coil Cleaning Process 
 
IAT hand washed (air or water) duct mounted coils on both coil faces carefully to avoid damage 
to tubes and fins. IAT thoroughly cleaned coil faces ensuring contaminants were removed, and 
removed corrosion from around coil frames using hand brushing and/or vacuum cleaning. Where 
necessary, IAT re-combed coil fins to restore them to their original condition.  
 
3.2.6 Damper, Motor and Linkage Cleaning Process 
 

 IAT inspected and cleaned duct-mounted volume, fire and zone dampers, and marked 
dampers to their current setting. 

 
 All related equipment was power vacuumed and high pressure washed where necessary. 

 
 Areas with rust or scale build-up were wire brushed or scraped. 
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 All dampers, motors and linkages were lubricated and set into their original position upon 
completion of work. The lubricant used was Aerolex Dry Moly, or equivalent. 

 
3.2.7 Variable Air and Mixing Box Cleaning Process 

 
IAT removed access panels from the base of mixing boxes, taking precautions not to disturb 
wires, cables or setting of appurtenances of each mixing box or appurtenances adjacent to the 
boxes, and removed loose contamination from the internal areas of the boxes. 
 
After completing the removal of all loosened contaminants and the repair of damaged insulation. 
IAT coated all insulated interior surfaces of the box with an insulation sealant (Fosters 40-10 or 
equivalent). IAT applied a second coating, where required. 
 
IAT thoroughly cleaned both coil faces located within each box carefully to avoid damage to 
tubes and fins and to ensure contaminants and corrosion were removed from coil faces and 
frames.   
 
3.2.8 Daily Closeout Activities 
 
Upon completion of work, and at the end of each shift, the IAT workers cleaned their assigned 
work area of all trash, rubble, rags, containers, materials and equipment resulting from their 
work. 
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4.0 SAMPLING AND ANALYSIS SUMMARY 
 
TRC utilized a combination of real-time monitoring of dust and pressure differential 
measurements, and off-site laboratory analysis in order to audit contractor performance and 
provide an evaluation of area clearance.   
 

 TRC collected wipe samples for PCB Aroclor analysis to verify dust removal 
performance in ducts and in accessible areas with visible dust accumulation. 

 
 At the conclusion of dust removal by IAT, TRC conducted air monitoring for PCB 

Homologues at the same interior and exterior locations sampled by TRC at NBHS in 
August 2006, plus two additional locations for extra coverage. 

 
 TRC also conducted supplemental bulk sampling in the two classrooms with the highest 

concentrations of indoor air PCBs (B-240 and A-114-3), based on August 2006 results.  
This activity was intended to evaluate the relative contributions of potential PCB sources 
at these locations, with potential application in identifying PCB remedial actions for bulk 
materials located in the rest of the school. 

 
A summary of this sampling activity is discussed below along with a discussion of field quality 
assurance and quality control (QA/QC), and laboratory data management and documentation. 
 
4.1 Dust Monitoring and Pressure Differential Measurements 
 
During the IAT cleaning process, TRC monitored dust levels in the area directly outside of 
IAT’s containment barriers as well as the air pressure differential between the inside and outside 
of the containment areas.  TRC monitored dust levels with a MetOne Model ES-640 instrument 
and measured the air pressure differential with an Omniguard 4 digital manometer.   
 
Dust Levels
 
TRC monitored particulate levels to ensure that dust levels did not increase outside of the 
containment zone during IAT’s cleaning process.  TRC measured background levels outside of 
the containment areas before work commenced and routinely checked dust levels during IAT’s 
cleaning process.  Before returning control of a cleaned area back to the school, TRC measured 
dust levels in these areas as air handling units were turned back on to ensure dust levels were 
stabilized.  The MetOne units continually recorded average particulate levels as total particulate 
over a 15 minute interval and were left on to measure levels overnight and during weekends.       
 
Air Pressure Differentials
 
TRC measured air pressure differential as a secondary safety check to ensure that during IAT’s 
cleaning process, a negative pressure differential was maintained in the containment zone.  The 
Omniguard 4 manometer was set up by TRC directly outside of the containment zone.  The unit 
recorded the air pressure differential by measuring the air pressure level outside of the 
containment area (reference pressure) and the air pressure inside the containment area through a 

L2007-465 4-1 Post-Remedial Monitoring Report 
  New Bedford High School, New Bedford, Massachusetts  



 

tube that was run from the unit into the containment zone.  A negative air pressure measurement 
ensured that air inside the containment area was not escaping the containment barrier put in 
place by IAT.  Depending on the size of the area that IAT was cleaning, IAT used one to three 
2,000 CFM ventilation units containing HEPA filters to create a negative air pressure within the 
containment zone.  The ventilation units were exhausted with flexible ventilation ducts directly 
outside of the building through nearby windows.  During the IAT cleaning process, TRC 
routinely checked air differential levels to ensure negative pressure was achieved (see Appendix 
E for Omniguard data output).  
 
4.2 

4.3 

Wipe Sampling and Analysis 
 
Wipe sampling was performed by TRC after the contractor had determined that they had 
completed the cleaning.  TRC used a 10 cm by 10 cm template 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).  The 
only exceptions to this sampling approach occurred on surfaces whose configuration prevented 
straightforward template use as described herein.  
 
Two hundred and seven (207) wipe samples (including five second wipe samples obtained to 
evaluate collection efficiency) of decontaminated surfaces were collected using hexane-
moistened gauze wipes (ASTM, 2001). The dust wipe samples were collected by holding the 
moistened wipe with surgical gloves and thoroughly wiping the target area.  Samples were 
placed into air-tight laboratory-supplied 4-ounce glass containers.  Each container was labeled 
with a location specific sample number.  
 
Wipe samples collected for compliance monitoring purposes were typically collected using a 100 
square centimeter (cm2) acetate template.  However, many of the locations selected for wipes 
had unusual configurations (e.g., exhaust and supply diffusers, etc.); therefore, the wipe samples 
were collected with TRC’s best measurement of a 100 cm2 area.  All results are reported 
assuming a 100 cm2 area. 
 
Wipe samples were collected from surfaces cleaned by IAT within the air handling system and 
other horizontal surfaces (e.g., supply diffusers, exhaust diffusers, perimeter induction units, 
interior heating ventilators, mid-stream and return vents, lights, structural beams, and lockers) 
where dust had accumulated.  The location of each sample was noted in detail and recorded on a 
floor plan of the NBHS building.  Figures 4A through 4K illustrate the approximate wipe 
sampling locations.  Table 3 provides a summary of the location types and numbers of PCB wipe 
samples collected at NBHS.   
 
All wipe samples were submitted to Northeast Analytical Laboratories (NEA) of Schenectady, 
New York for analysis of PCB Aroclors by SW-846 Method 8082 (EPA, 1996a). 
 

Bulk Sampling 
 
Fourteen (14) bulk material samples were collected from the firing range (Room D-143), Room 
B-240 and Room A-114-3 in the NBHS.  Samples were collected to help determine the source of 
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PCB concentrations within the school as well as the total lead and PCB concentrations in dust in 
the firing range exhaust ductwork.  The highest PCB concentrations found in TRC’s previous air 
and bulk sampling in August 2006 were found in Rooms B-240 and A-114-3. Both rooms were 
closed by the Mayor of the City of New Bedford after the 2006 results were obtained as a 
precaution and to set the rooms aside pending further investigation.   
 
Bulk material samples were collected using hand tools such as a knife, razor blade, scraper, 
laboratory spatula, etc.  In rooms B-240 and A-114-3 samples were collected from suspect PCB-
containing materials such as window caulking and glazing (interior), painted surfaces, couch 
foam, floor mastic and baseboard mastic. Each container was labeled with a location specific 
sample number. TRC endeavored to collect samples in such a way so as to minimize damage to 
building systems and/or materials.  Considerations for sampling locations included age of the 
materials (e.g., whether it was the original material or whether it had been replaced), color (e.g., 
grey paint versus green paint), and professional judgment.  After collection of each sample, the 
sampling implements were decontaminated. TRC also collected one sample of exhaust vent dust 
from the firing range (room D-143).  Upon collection, samples were placed into air-tight 
laboratory provided pre-cleaned 8-ounce glass containers.  The dust sample and all bulk samples 
were submitted to NEA of Schenectady, New York for analysis of PCB Arocolors by SW-846 
Method 8082 (EPA, 1996a).  The dust sample from the firing range was also submitted to NEA 
for analysis of total lead by SW-846 Method 6010B (EPA, 1996b) and TCLP lead by SW-846 
Methods 1311/6010B (EPA, 1992, 1996b) to support disposal decisions.   
 
The location of each of the samples was noted in detail and recorded on a floor plan of the 
NBHS building.  Figures 4A, 4E, and 4G illustrate the approximate bulk sampling locations. 
Table 4 provides a summary of the types and numbers of PCB bulk samples collected at NBHS. 
 
4.4 Air Sampling and Analysis 
 
The indoor air sampling for PCBs was conducted in conformance with current industry standards 
and engineering practices.  Two (2) general procedures were used: low volume and high volume 
air sampling, as described herein.  Low volume sampling methods are typically used for indoor 
air sampling and high-volume sampling methods are typically used for ambient outdoor 
sampling.  Both methods provide adequate detection limits for evaluating exposure conditions at 
NBHS.  TRC performed two (2) 24-hour sampling rounds at NBHS on August 14 and 15, 2007 
and August 29 and 30, 2007.  The first round of sampling was performed at nineteen (19) 
locations after IAT’s cleaning process was complete in the A Houses and B Core to determine if 
the air-phase PCB burden at the NBHS was reduced in those areas.  The second round of 
sampling was performed after IAT’s cleaning process was complete throughout the rest of 
NBHS (C, D, E and F-Blocks) and after HEPA air filters were used to filter the air in specific 
rooms in the A Houses and B Core where a repeat round of PCB air sampling was conducted in 
select locations plus one additional location (Teacher’s Lounge) at the request of the City, and in 
the  
C-, D-, and E-Blocks.  The air filtration was implemented in an attempt to address elevated PCB 
air levels detected in the August 14 and 15, 2007 sampling round, based on the hypothesis that 
PCB sources potentially disturbed during the cleaning process could have resulted in increased 
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airborne PCB-contaminated dust that might not have been detectable using the field dust-
monitoring instrumentation employed during oversight. 
 
4.4.1 Low-Volume Air Sampling 
 
Twenty-three (23) indoor air samples (including 4 co-located pairs) from the A-House and B-
Core and two (2) background air samples were collected during the first sampling round, August 
14-15, 2007, in accordance with EPA Method TO-10A, Determination of Pesticides and 
Polychlorinated Biphenyls in Ambient Air Using Low Volume Polyurethane Foam (PUF) 
Sampling Followed by Gas Chromatographic/Multi-Detector Detection (GC/MD), January 1999 
(EPA, 1999a).  Using the same method, TRC repeated the A-House and B-Core sampling in 
three (3) select locations and collected ten (10) indoor air samples (including two co-located 
pairs) and two (2) background air samples from Blocks D through F during the second sampling 
round on August 29-30, 2007.  No PCB air sampling was conducted in C-Block since this is a 
relatively small transitional area in the high school with some office space.  Sufficient coverage 
was deemed to be provided by samples collected in neighboring locations (e.g., B-Core, D-
Block). 
 
Air samples were collected in the same manner as TRC’s August 2006 sampling, using a low-
volume personal sampling pump equipped with a glass cylinder containing a polyurethane foam 
(PUF) sorbent plug for the collection of gas and particulate phase PCBs.  Samples were collected 
at a flow rate of approximately five liters per minute (5 lpm) with a sampling period of 
approximately 24 hours for a resulting total air volume of approximately 7.2 cubic meters (7.2 
m3).  Please refer to TRC’s Sampling Plan (TRC, 2006a) for details on NBHS air sampling 
protocols utilized by TRC.  PUF cartridges were generally placed at an elevation within the 
breathing space of potential receptors at NBHS.   
 
4.4.2 High-Volume Air Sampling 
 
During the first sampling round (August 14-15, 2007) two (2) TRC background samples were 
collected using EPA Method TO-4A, Determination of Pesticides and Polychlorinated 
Biphenyls in Ambient Air Using High Volume Polyurethane Foam (PUF) Sampling Followed by 
Gas Chromatographic/Multi-Detector Detection (GC/MD), January 1999 (EPA, 1999b) in 
conjunction with low-volume sampling at the same locations.  Please refer to TRC’s Sampling 
Plan (2006) for details on NBHS air sampling protocols utilized by TRC.  The high-volume air 
sampling pumps were co-located with the low-volume sampling pumps at the background 
sampling locations, and the results of samples collected using both TO-4A (high volume) and 
TO-10A (low volume) were used to demonstrate comparability of the two methods in achieving 
the project objectives.  Subsequent background sampling conducted August 29-30, 2007 was 
conducted using the low-volume technique only as described above. 
 
4.4.3 Air Sampling Locations 
 
TRC collected 24-hour air samples on two separate sampling rounds, August 14-15, 2007 and 
August 29-30, 2007.  Figures 4A, 4E, 4G, and 4H illustrate the approximate air sampling 
locations.  Table 5 provides a summary of the location types and numbers of PCB air samples 
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collected at NBHS.  Thirty-three (33) total air samples (including six co-located pairs) were 
collected from the two air sampling rounds from inside the school to evaluate airborne PCB 
concentrations and four (4) samples (two per sampling round) were collected from outside the 
building to provide background concentrations of PCBs in air.  The specific classrooms were 
selected on the basis of input from the City, EPA, and TRC as well as from the previous results 
and locations from the August 2006 sampling. 
 
Samples were collected away from obstacles to air flow with the PUF intake at a height of four 
to six feet above ground level (the approximate height of the normal breathing zone of a typical 
receptor).   
 
All air samples were submitted to NEA of Schenectady, New York for analysis of PCB 
homologues and total PCBs by EPA Method 680 (EPA, 1985). 
 
4.5 Field Quality Assurance/Quality Control 
 
Quality Assurance and Quality Control (QA/QC) were assessed using various types of QC 
samples, as described below:  
 

 Air sampling – field/trip blanks.  Field/trip blanks for PCB air sampling consisted of 
clean sample media (e.g., PUF media or wipes) that accompanied sample containers to 
the site until arrival at the laboratory in the same cooler or shipping container.  Field/trip 
blanks were used to ensure that there was no contamination as a result of the field 
handling and shipment/transportation activities.  One field/trip blank was submitted to the 
laboratory with the indoor air samples for both the TO-4A and TO-10A methods.  
Field/trip blanks were also included with the wipe samples.    

 
 Air sampling – field duplicates.  Field duplicates for PCB air samples consisted of co-

located samples (two samples) collected next to each other in the same vertical location.  
Co-located samples for air consist of two (2) separate sample collection systems 
operating contemporaneously at the same location.  The field duplicates provide a 
measure of precision for the combined sampling and analysis scheme.  Six (6) indoor air 
field duplicate pairs were collected (Hallway Locker 1579 and classrooms A-114-3, A-
110-4 (sampled twice), A-212/213-4 and B-240).  The relative percent differences 
(RPDs) of the detected homologs were within established acceptance criteria for the field 
duplicate pair collected in all six locations.   

 
 Wipe sampling (second wipes).  A second wipe sample was collected in the exact same 

location (second wipe on the same template) as the original samples and submitted for 
the same parameters.  These second wipe samples were designed to provide a measure of 
collection efficiency.  Five (5) second wipes were collected (A-288-1: unit ventilator; A-
RV-2: return vent in room across from room A310-1; locker 2717; A3-105-3: unit 
ventilator; and A4-IHV-1: interior heating ventilator in room A-214-4).  The results of all 
five analyses were nondetect for all PCB Aroclors.   
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 Please note that bulk field duplicate pairs were not collected due to the limited amount of 
material available for the individual samples.  

 
 All sampling – cooler temperature blanks.  All sampling cooler temperature blanks 

consisted of sample containers filled with non-preserved water (potable or distilled), 
which 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.  All cooler temperature blanks were within the acceptance 
criteria of 4ºC ±2ºC. 

 
4.6 Laboratory Data Management and Documentation 
 
All laboratory results were delivered to TRC electronically (electronic data deliverable [EDD]) 
and in hard-copy form.  Following the receipt of all laboratory reports, TRC tabulated the results 
in a spreadsheet format. The results of all data produced by the laboratory were automatically 
transferred to TRC’s proprietary Lowell Information System (LIS) database.  
 
All field data were recorded in the form of field notes to maintain a permanent record of all field 
activities. Information recorded included date, weather, individuals on site, field screening 
results, 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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5.0 RESULTS 
 
The following summarizes the results of the wipe, bulk and air sample analysis. 
 
5.1 

5.2 

Wipe Sampling Results 
 
The results of laboratory analysis of wipe samples collected from NBHS are summarized in 
Table 6-1 through 6-8.  Wipes were collected from a 100 cm2 surface area (some without a 
template due to physical configuration of sample location as described in Section 4.2) consistent 
with relevant guidance to establish consistent basis for comparison of results (e.g., sample to 
sample).  From a total of 207 wipe samples, 204 were non-detect (ND) for PCB Aroclors.  As 
shown in Tables 6.3 and 6.5, the item or area where PCBs were detected via post-remedial wipe 
samples was from unit ventilators.  The wipe samples and concentrations where PCBs were 
detected are summarized below: 
 

• Unit Ventilator in Room A-116-3 (TRC-WIPE-39) – 0.989 μg/100 cm2 
• Unit Ventilator in Room B-311 (TRC-WIPE-75) – 0.872 μg/100 cm2 
• Unit Ventilator in Room B-113 (TRC-WIPE-95) – 0.613 μg/100 cm2 

 
All detected wipe sample results were less than the EPA TSCA regulation-defined unrestricted 
use standard of 10 μg/100 cm2.  The laboratory reporting limits for all ND wipe sample results 
were also below the TSCA unrestricted use standard.  Appendix D contains a CD of NEA 
laboratory data for the wipe samples.  Approximate wipe sample collection locations are 
illustrated on Figures 4A through 4K. 
 

Bulk Sampling Results 
 
The results of laboratory analysis of bulk samples collected from NBHS are summarized in 
Table 7.  A total of 14 bulk samples were collected.  All 14 bulk samples were tested for PCB 
Aroclors. One (1) of the bulk samples was also analyzed for total lead (a sample of dust from 
firing range exhaust ductwork).   
 
Bulk Samples from B-240 and A114-3 
 
In general, the total PCB concentrations as Aroclors ranged from 0.20 mg/kg to 14.9 mg/kg.  The 
four highest concentration bulk materials from TRC’s August 2007 sampling are summarized 
below: 
 

 Window caulk/glaze (Room B-240) – 14.9 mg/kg 
 Floor tile mastic (Room B-240) – 10.1 mg/kg 
 Old paint (Room A-114-3) – 8.25 mg/kg (above ceiling tiles) 
 Steel beam paint (Room B-240) – 6.40 mg/kg (above ceiling tiles) 

 
The nine (9) remaining detected concentrations ranged from 0.20 mg/kg (floor tile mastic from 
Room A-114-3) to 4.50 mg/kg (baseboard mastic from Room B-240).   
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Bulk Samples from Firing Range Exhaust Ductwork
 
Total lead was detected at a concentration of 112,000 mg/kg in the bulk dust sample collected 
from the exhaust air duct in the Firing Range (Room D-143).  Subsequently, a Toxicity 
Characteristic Leaching Procedure (TCLP) analysis of the firing range exhaust vent dust detected 
2,560 milligrams per liter (mg/L) in leachate, which exceeds the Characteristic Hazardous Waste 
threshold of 5 mg/L set forth in State and Federal hazardous waste regulations (310 CMR 30.00 
and 40 CFR Part 260 et seq.).   
 
Approximate bulk sample collection locations are illustrated on Figures 6A, 6E, and 6G.  
Appendix D contains a CD of NEA laboratory data for the bulk samples. 
 
5.3 

5.4 

Air Sampling Results 
 
The results of laboratory analysis of air samples collected from NBHS are summarized in Table 
8.  Total PCB concentrations detected in NBHS indoor air ranged from 0.0025 μg/m3 to 0.69 
μg/m3. Ten (10) results (15 if including the 5 co-located pairs) were in excess of the EPA Action 
Level of 0.05 μg/m3, which EPA considers a threshold for further evaluation.  As illustrated in 
Figure 5 and summarized below, three PCB air sampling results from classrooms exceeded the 
Acceptable Long-Term Average Exposure Concentration of 0.3 μg/m3.   
 

 Room A-110-4 0.69 μg/m3 
 Room A-212/213-4 0.62 μg/m3  
 Room B-240 0.32 μg/m3  

 
No PCBs were detected in the outdoor background samples in excess of the EPA Action Level.   
 
Approximate air sampling locations are illustrated on Figures 4A through 4E, 4G and 4H.  
Appendix D contains a CD of NEA laboratory data for the air samples. 
 

Other PCB Analyses  
 
Three (3) aqueous samples were collected for PCB Aroclor analysis.  Two (2) samples were 
collected from the roll-off/dumpster used to accumulate bagged PCB waste materials from vent 
cleaning and personal protective equipment (PPE) disposal when the roll-off was inadvertently 
left uncovered during a rain event.  A third sample was collected from a drum used to 
accumulate decontamination fluids from site remedial activities.  The results are summarized in 
Table 9.  The analyses were performed by Phoenix Environmental Laboratories, Incorporated 
(Phoenix) of Manchester, Connecticut.  The results indicated that the stormwater accumulated in 
the dumpster was non-detect for PCB Aroclor content at a laboratory reporting limit of 0.1 
micrograms per liter (μg/L).  PCBs were detected in the drum of decontamination fluid at a 
concentration of 17 μg/L total PCBs.  The decontamination fluid was removed for disposal as a 
PCB-contaminated waste. 
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6.0 DATA VALIDATION/QUALITY SUMMARY 
 
TRC assessed the NBHS PCB analytical results for wipe, bulk, and air samples using the EPA 
New England Data Validation Functional Guidelines for Evaluating Environmental Analyses, 
revised December 1996 (EPA, 1996c).  Modification of these guidelines was performed to 
accommodate the non-Contract Laboratory Program (CLP) analytical methodologies.  TRC’s 
assessment consisted of a limited (Tier II) validation, which includes, in part, the following 
parameters: 
 

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

 
TRC’s validation was performed on the air, wipe, and bulk samples, the results of which are 
summarized below.  In general, the results of the wipe, bulk, and air sample validation indicate 
the data were valid as reported and usable for decision-making purposes.  Selected data points 
were qualified as estimated because of nonconformance of certain QC criteria.  Complete data 
validation review memoranda describing the qualification of sample data are provided in 
Appendix F.  
 
Aqueous samples collected from the dumpster stormwater accumulation and the waste 
decontamination fluids drum were not validated.  However, samples were analyzed within 
holding times, surrogate recoveries were within acceptance criteria, and the LCS and LCS 
duplicate recoveries and RPDs were also within acceptance criteria.  The aqueous data were 
suitable for waste disposal decision making purposes. 
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7.0 ANALYSIS OF RESULTS 
 
7.1 

7.2 

Remedial Action 
 
As noted herein, the remedial actions undertaken at NBHS removed a significant quantity of 
PCB-contaminated material, principally in the form of dust.  An estimated 3,400 pounds of PCB-
contaminated material was removed from the building and shipped off-site for proper disposal in 
a licensed facility.  This PCB-contaminated material consisted on dust, spent HVAC filter media, 
and spent personal protective equipment (PPE).  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 likely 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 > 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. 

 
 Dusts/solids resulting from abrasion (e.g., sanding) or physical breakdown of pre-existing 

solid building materials containing PCBs. 
 
Before/after photographs of univents, locker bottoms, ductwork, and radiators illustrate the 
degree to which contaminated dust was removed from the building (see Figures 6A through 6D). 
Access points, such as the locker bottoms, were restored following clearance by wipe sampling 
conducted by TRC (see Figure 7).  In addition, all filters in the HVAC system were replaced 
using filters supplied by facility engineering staff and installed by IAT (see Figure 8). 
 

Wipe Samples 
 
Post-remedial wipe sampling consisted of 207 individual wipe samples from a variety of cleaned 
surfaces.  As previously noted, all but three samples were non-detect for PCB Aroclors.  The 
three detections were well below the TSCA unrestricted use standard of 10 µg/100 cm2, thus 
demonstrating the efficiency of the remedial techniques employed by IAT for the contaminated 
dust accumulations. Post-remedial airborne dust monitoring conducted with field instrumentation 
following the re-start of HVAC equipment noted no increase in dust levels upon startup, 
suggesting that dust removal from the duct interiors was thorough and no loosened/residual dust 
accumulations remained in the system. 
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7.3 Indoor Air Samples 
 
Post-remedial air monitoring for PCBs was expedited to ensure sufficient time for data collection 
and analysis prior to the start of the school year.  The results from post-remedial air monitoring 
were mixed.  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 
remedial actions.  Figure 9 provides a graphic summary comparison of TRC NBHS indoor air 
monitoring results for total PCBs from August 2006 (pre-remedial) and August 2007 (post-
remedial).  Note that August 2007 air-phase PCB sampling conducted in rooms A-307-3 and A-
212/213-4 was in addition to that performed in August 2006 and therefore there are no 
comparison values.  Figure 10 compares the minimum, maximum, and average of NBHS indoor 
air results from April 2006 (BETA Group, Inc, pre-remedial), August 2006 (TRC, pre-remedial) 
and August 14, 2007 (TRC, post- remedial). 
 
Consistent with response action procedures in place for the neighboring Keith Middle School 
(KMS), TRC and/or the City undertook the following follow-up assessment actions in response 
to the August 2007 air-phase PCB results that exceeded the EPA Action Level of 0.05 ug/m3 at 
NBHS. 
 

Visual inspection focused on possible sources Done 
Re-sampling of indoor air Done 
Verbal report to school/City Done 
Interview with site personnel Done 
Consultation with the analytical laboratory Done 
Supplemental assessment plan Underway 

 
Re-sampling of indoor air for PCBs in select locations in the A and B blocks was undertaken on 
August 29 through 30, 2007 with expedited laboratory analyses reported to TRC and the City 
over Labor Day weekend.  Prior to the air-phase PCB re-sampling, 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. However, the A/B block re-
sampling returned results nearly identical to the first TRC air sampling event performed on 
August 14, 2007.  (HEPA filtration was also conducted in the C-, D-, and E- Blocks). 
 
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 PCB air sampling events.  In 
addition, over 40-percent of 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-containing building materials) are 
still present in the building (e.g., mastics, caulking, paint).  A third round of PCB indoor air 
monitoring is planned in the future following the restoration of the HVAC system to full 
operational capacity. 
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7.4 

7.5 

Bulk Samples 
 
TRC undertook supplemental diagnostic PCB source sampling, targeting additional bulk 
sampling in the two classrooms with the highest concentrations of indoor air PCBs (i.e., rooms 
B-240 and A-114-3) 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 present 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 (core 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 suggested a potential 
correlation between the bulk material PCB concentrations and PCBs present in room air at these 
same locations in August 2007.  As outlined in Table 10, a potential positive correlation exists 
between high bulk material PCB concentrations and PCB air concentrations.  The bulk and air 
phase PCB results are both higher in B-240 compared to room A-114-3. 
 

Potential Hypothesis 
 
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.  Higher concentrations in indoor air may be expected in locations 
where building material PCB concentrations are higher.  In addition, reduced ventilation 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. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 
 
8.1 Conclusions 
 
8.1.1 Remedial Actions 
 
Significant remedial actions were undertaken and completed as summarized below: 
 

 Duct Cleaning.  All supply, return, and exhaust ducts cleaned (except as specified 
herein) consisting of approximately 13,572 feet of duct work of varying cross-sectional 
area. 

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

 HVAC Components.  All 20 central HVAC components, fans coils and intakes were 
cleaned. 

 Univent and Corridor Heater Cleaning.  All units cleaned (over 250 throughout the 
school). 

 Locker Spaces.  The enclosed spaces under 4000 locker bottoms were cleaned to remove 
long-standing reservoirs of PCB contaminated dust that have accumulated. 

 Filter Replacement.  All HVAC filters replaced. 

 Surface Cleaning.  All fixed exposed horizontal surfaces over 8 feet were cleaned 
(except newly painted).  The estimated surface area subjected to cleaning was 
approximately 93,000 sq. ft.  Surface cleaning included the surfaces of the NBHS boilers, 
which were cleaned using extension wands to prevent direct contact with hot surfaces by 
IAT personnel. 

 Wood and Auto Shops.  Unique sand dusty environments for which lump-sum 
comprehensive cleaning of fixed surfaces was performed. 

 
In addition, all filters within the NBHS HVAC system were replaced by IAT with new filters, 
supplied by NBHS, no matter the age or condition. 
 
Remedial activities conducted by IAT at the NBHS 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 solid material that have 
been removed from the air handling system, as further documented in the before/after 
photographs and wipe sample results. 
 
8.1.2 Wipe Sampling 
 
Of the 207 post-remedial wipe samples collected from the NBHS, only three (3) samples 
contained measurable PCB concentrations (above detection limits).  These measured 
concentrations in turn were below the TSCA unrestricted use standard for PCBs.  In comparison, 
9 out of 10 bulk dust samples collected from the air handling system in August 2006 contained 
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PCBs.  Some of the highest PCB concentrations detected in the school at that time were in the 
vent system dust.  The 2007 wipe sample results demonstrate the successful removal of PCB 
contaminated dust (a potentially significant source of PCB air contamination in NBHS). 
 
The air handling system is cleaner and in better operating condition; although, many exhaust 
fans were not working when remedial actions were complete.  Nonetheless, the system should 
work more efficiently with the dust accumulations removed. 
 
8.1.3 Air Sampling 
 
The results of laboratory analysis of post-remediation indoor air samples collected for PCBs 
from NBHS in 2007 ranged from 0.0025 μg/m3 to 0.69 μg/m3, with three results in excess of the 
Acceptable Long-Term Average Exposure Concentration of 0.3 μg/m3.  Note, however, that a 
one-time result in excess of Acceptable Long-Term Average Exposure Concentration does not 
constitute an immediate hazard to current occupants.  Rather, the Acceptable Long-Term 
Average Exposure Concentration (0.3 μg/m3) represents a long-term risk level based on 25 years 
of daily work place exposure.   
 
The 2007 PCB air monitoring results showed that some of the concentrations actually increased 
compared to pre-remedial air samples collected during the summer of 2006.  This finding may be 
attributable to PCB-containing building materials remaining in the school (e.g., mastics, 
caulking, etc).  These materials continue to serve as sources of airborne PCBs. Additional PCB 
source removal may be required to further reduce PCB concentrations present in indoor air at 
selected locations. 
 
Outdoor (background) PCB air monitoring results support the conclusion that outdoor air drawn 
into the building is not the source of PCB indoor air contamination.  Outdoor air PCB analysis 
results were non-detect or significantly lower than typical indoor air PCB concentrations at 
NBHS (see Figure 5). 
 
8.2 Recommendations 
 
Additional monitoring is recommended to further understand the temporal and spatial variability 
of PCB concentrations in air within the NBHS, and to verify and quantify additional sources (if 
present).  Other measures recommended to further mitigate PCBs present in bulk materials and 
indoor air are as follows: 
 

 Indoor air quality monitoring.  Using field instrumentation, measure indoor air quality 
parameters such as carbon dioxide, temperature, relative humidity, particulate and air 
flows to help evaluate if the air handling system is operating adequately.  TRC 
recommends conducting this work while the building is fully occupied. 

 
 Roof-top exhaust fan replacement.  Continue with the replacement of the roof-top 

exhaust ventilation equipment.  Reduced air flow/exchange may have contributed to the 
increased post-remediation PCB air concentrations, and may not be representative of 
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conditions characteristic of a normal functioning HVAC system.  Improving HVAC flow 
exhaust will increase fresh air infiltration. 

 
 Repair Univents.  Continue with the repair of the univents found to be non-functioning.  

As with the non-functioning roof-top exhaust vents, the non-functioning univents may 
have contributed to a condition of reduced air flow/exchange, potentially contributing to 
increased post-remediation PCB indoor air concentrations. 

 
 Re-balance the air handling system.  Over time the HVAC system has likely drifted out 

of tune, or has been adjusted to compensate for the heavy dust load, etc.  With the 
comprehensive cleaning and the installation of new roof-top exhaust fans, the HVAC 
system will likely benefit from balancing to optimize air flow.   

 
 Indoor Air Sampling.  Conduct indoor air sampling after the HVAC system is fully 

operational. 
 

 Modify routine cleaning techniques.  Implement cleaning routines in the building 
involving greater use of wet-cleaning methods to maximize dust capture and minimize 
re-entrainment of potentially contaminated dust in the HVAC system. 

 
 PCB source/sink mapping.  Conduct further investigation into the potential presence of 

high concentration PCB building material sources.  Air phase PCB concentrations may be 
correlated with the concentrations of PCBs in various building materials.  Detailed 
characterization and mapping will help target future remedial activities (e.g. source 
removal).  In addition, prior sampling efforts may not have characterized all potential 
sources of PCBs.  High concentration concrete joint sealants, for example, might be 
present in areas that are relatively inaccessible.   

 
 Further source remediation.  The vent cleaning was the first step toward a 

comprehensive remediation of PCB sources in the building (TRC, 2006b).  Other sources 
still remain like mastics and caulking, etc.  The recent air monitoring results highlight the 
importance of addressing the remaining PCB source components in the school. 

 
The work conducted 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 above-described PCB source/sink mapping is expected to take place in the first 
half of 2008.  Data collected from the PCB source/sink mapping will form the basis for plans to 
further remediate PCB building contamination at NBHS. 
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LIMITATIONS 
 
1. TRC Environmental Corporation’s (TRC’s) study was performed in accordance with generally 

accepted practices of other consultants undertaking similar studies at the same time and in the same 
geographical area, and TRC observed that degree of care and skill generally exercised by other 
consultants under similar circumstances and conditions.  TRC's findings and conclusions must be 
considered not as scientific certainties, but rather as our professional opinion concerning the 
significance of the limited data gathered during the course of the study.  No other warranty, express 
or implied is made.  Specifically, TRC does not and cannot represent that the Site contains no 
hazardous material, oil, or other latent condition beyond that observed by TRC during its study. 
Additionally, TRC makes no warranty that any response action or recommended action will achieve 
all of its objectives or that the findings of this study will be upheld by a Massachusetts Department of 
Environmental Protection (MassDEP) audit. 

 
2. This study and report have been prepared on behalf of and for the exclusive use of the City of New 

Bedford, solely for use in an environmental response actions at the New Bedford High School Site in 
New Bedford, Massachusetts (“Site”).  This report and the findings contained herein shall not, in 
whole or in part, be disseminated or conveyed to any other party, nor used by any other party in 
whole or in part, without the prior written consent of TRC. 

 
3. The observations described in this report were made under the conditions stated therein.  The 

conclusions presented in the report were based solely upon the services described therein, and not on 
scientific tasks or procedures beyond the scope of described services or the time and budgetary 
constraints imposed by Client.  The work described in this report was carried out in accordance with 
the Terms and Conditions referenced in our proposal. 

 
4. In preparing this report, TRC has relied on certain information provided by federal, state and local 

officials and other parties referenced therein, and on information contained in the files of state and/or 
local agencies available to TRC at the time of the study. Although there may have been some degree 
of overlap in the information provided by these various sources, TRC did not attempt to 
independently verify the accuracy or completeness of all information reviewed or received during the 
course of this evaluation.   

 
5. In the event that the Client or others authorized to use this report obtain information on 

environmental or hazardous waste issues at the Site not contained in this report, such information 
shall be brought to TRC's attention forthwith.  TRC will evaluate such information and, on the basis 
of that evaluation, may modify the conclusions stated in this report.  

 
6. The conclusions and recommendations contained in this report are based in part upon the data 

obtained from a limited number of samples obtained from widely spared sample locations. The 
nature and extent of variations between these investigations may not become evident until further 
investigation.  If variations or other latent conditions then appear evident, it will be necessary to 
reevaluate the conclusions and recommendations of this report.   

 
7. The conclusions and recommendations contained in this report are based in part upon various types 

of chemical data and are contingent upon their validity.  These data have been reviewed and 
interpretations made in the report.  Should additional chemical data become available in the future, 
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these data should be reviewed by TRC and the conclusions and recommendations presented herein 
modified accordingly.   

 
9. Chemical analyses have been performed for specific parameters during the course of this Site 

assessment, as described in the text.  However, it should be noted that additional chemical 
constituents not searched for during the current study may be present at the Site.  
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APPENDIX B 
 

BEFORE/AFTER COMPARISON PHOTOGRAPHS 
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APPENDIX C 
 

PHOTOGRAPHS OF SITE REMEDIAL 
EQUIPMENT AND ACTIVITY 

L2007-465  Post-Remedial Monitoring Report 
  New Bedford High School, New Bedford, Massachusetts  























































































 
 
 
 
 

APPENDIX D 
 

LABORATORY ANALYTICAL DATA REPORTS 
ON COMPACT DISK 
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APPENDIX E 
 

OMNIGUARD REPORTS 
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APPENDIX F 
 

DATA VALIDATION REPORTS 
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