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Dear Ms. Henlin: 

As requested by the City of New Bedford Environmental Stewardship Department, the 

Massachusetts Department of Public Health (MDPH), Bureau of Environmental Health’s (BEH) 

Indoor Air Quality (IAQ) Program conducted an IAQ assessment at New Bedford High School 

(NBHS), 230 Hathaway Boulevard, New Bedford, MA.  Concerns regarding particulate/debris 

emanating from unit ventilators (univents; Picture 1) and its potential for exacerbating 

eye/respiratory/allergy symptoms prompted the request.  On February 9, 2012, the NBHS B- 

Block was visited by Cory Holmes and Sharon Lee, Environmental Analysts/Inspectors in 

BEH’s IAQ Program.   

Beginning in December 2011, building occupants in B-Block classrooms expressed concerns that 

a white, powdery material was being ejected from univents that were installed during 

July/August 2010.  This material was reportedly being distributed throughout the classroom and 

settling on flat surfaces.  City/School officials contacted their environmental consultant, TRC 

Companies, Inc, who analyzed the white, powdery material using a number of methods 

including: polarized light microscopy, reflected light microscopy, scanning electron microscopy 

and energy dispersive x-ray spectrometry.  The lab report concluded the material was primarily 



composed of aluminum oxide, with minor components consisting of rust, paper pulp, quartz and 

calcite/dolomite (EMSL, 2012).   

The New Bedford School Department (NBSD) has since assembled a team consisting of a 

Certified Industrial Hygienist (CIH); a mechanical ventilation engineer; NBSD engineering and 

maintenance staff; and a representative from the univent manufacturer (Trane) to discuss issues 

related to this aluminum oxide issue.  More recently, Trane has provided the NBSD with an 

Engineering Bulletin that addresses the oxidation occurring in the univents (Appendix A).  Based 

on discussions with members of the NBSD team and information from the Engineering Bulletin, 

all affected univents have been retrofitted with a filter medium.  This secondary filter is installed 

beneath the air diffuser to reduce/capture debris that may be distributed via the univent fans 

(Picture 2).  School maintenance staff were also instructed to increase cleaning efforts. 

Although formation of aluminum oxide is expected to occur on metal components of HVAC 

equipment over time, an explanation for the present rate at which the white, powdery material is 

being produced and aerosolized could not be determined.  It has been suggested by both NBSD 

engineering staff and Trane that condensation formed in these univents during the cooling season 

is causing the oxidation.  According to Mr. Manuel Velosa, NBSD Engineer, the configuration of 

the univent coils makes drainage of condensation difficult.  This exposes aluminum components 

to moisture for an extended period of time.  During the heating season, moisture is removed, 

allowing previously oxidized materials to become aerosolized.       

As reported by Mr. Velosa, the aluminum oxide debris was most prevalent in third floor 

classrooms; this phenomenon was also observed to a lesser extent in some classrooms on the 

second floor in the B-Block.  The third floor univents are under more stress due to rising heat 

and solar gain.  This increased need for the univents to provide the desired cooling capacity may 

account for the greater amount of oxide production in third floor units when compared to second 

floor univents. 

BEH staff conducted airborne particle testing with univents operating to determine whether 

airborne particles were of a sufficiently small size to lodge deeply into the lungs.  Testing was 

conducted with the TSI, DUSTTRAK™ Aerosol Monitor Model 8520.  The US Environmental 

Protection Agency (US EPA) has established National Ambient Air Quality Standards (NAAQS) 
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for exposure to particulate matter.  Particulate matter is airborne solids that can be irritating to 

the eyes, nose and throat.  The NAAQS originally established exposure limits to particulate 

matter with a diameter of 10 μm or less (PM10).  According to the NAAQS, PM10 levels should 

not exceed 150 micrograms per cubic meter (μg/m3) in a 24-hour average (US EPA, 2006).  

These standards were adopted by both ASHRAE and BOCA.  Since the issuance of the 

ASHRAE standard and BOCA Code, US EPA established a more protective standard for fine 

airborne particles.  This more stringent PM2.5 standard requires outdoor air particle levels be 

maintained below 35 μg/m3 over a 24-hour average (US EPA, 2006).  Although both the 

ASHRAE standard and BOCA Code adopted the PM10 standard for evaluating air quality, 

MDPH uses the more protective PM2.5 standard for evaluating airborne particulate matter 

concentrations in the indoor environment.   

Outdoor PM2.5 concentrations the day of the assessment were measured at 8 to 12 μg/m3 (Table 

1).  PM2.5 levels measured inside the building ranged from 6 to 16 μg/m3 (Table 1), which were 

below the NAAQS PM2.5 level of 35 μg/m3.  The highest reading of 16 μg/m3 was taken in 

classroom B-309 while the univent was operating with the retrofitted filter removed.   

Please note, PM2.5 air measurements are only representative of the indoor air concentrations 

present at the time of sampling.  Frequently, indoor air levels of particulates (including PM2.5) 

can be at higher levels than those measured outdoors.  A number of activities that occur indoors 

and/or mechanical devices can generate particulate during normal operations.  Sources of indoor 

airborne particulates may include but are not limited to particles generated during the operation 

of fan belts in the HVAC system, use of stoves and/or microwave ovens in kitchen areas; use of 

photocopiers, fax machines and computer printing devices; operation of an ordinary vacuum 

cleaner and heavy foot traffic indoors. 

Although indoor levels of PM2.5 were below the NAAQS, a substantial amount of visible 

powder/debris was observed accumulated within the univent cabinets.  This material may present 

a source of eye and respiratory irritation (OSHA, 2012).  Some of the aluminum oxide debris 

was being distributed by the univent fans, and settling on flat surfaces on and around the unit 

(Pictures 3 through 5).  Even in areas where the retrofitted filter medium was installed, some 

debris was noted on and around univents (Picture 6).  Materials accumulated on flat surfaces 
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(e.g., desktops, shelving and floors) in occupied areas can also be re-aerosolized, causing further 

irritation.   

It is unlikely that any long-term health effects would be experienced due to limited exposure and 

control measures implemented.  Steps should be taken to reduce opportunities for acute impact. 

Conclusions/Recommendations 

In view of the findings at the time of this visit, the following recommendations are made: 

1. Continue to utilize retrofitted filters in affected classroom univents as a temporary 

measure.  Efforts should be made to fit filter media to eliminate gaps/spaces where 

particulates can bypass filters.   

2. Use a high efficiency particulate arrestance (HEPA) filter equipped vacuum cleaner in 

conjunction with wet wiping of surfaces is recommended as needed (e.g., before/after 

school) to control dusts/particulates.   

3. Check filters periodically and change if/when saturated with debris.  It is important to 

note that these activities are time-intensive and not economically feasible and therefore 

should only be used in the interim until a more permanent solution can be determined. 

4. Consider disassembling univents for cleaning.  Because it would appear that there is a 

finite amount of material currently accumulated in univents, the units should be 

disassembled (e.g., coils/components be removed) over the February vacation, in order to 

conduct as thorough a cleaning as possible.  The removal and cleaning of the bulk of 

accumulated material should greatly reduce the distribution of debris in classrooms.  

5. Continue to consult with an HVAC engineering firm and manufacturer regarding a more 

permanent correction of this issue, such as replacing coils with coated aluminum fins or 

coating current coils with a corrosion-resistant material.  Such work should be conducted 

in coordination with the manufacturer, while units remain under warranty. 
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Picture 1 
 

 
 

Typical Classroom Univent Installed Summer 2010 B-Block 
 
Picture 2 
 

 
 

Filter Media Retrofitted into Univent Air Diffuser (Top of Unit), 2nd and 3rd Floor 
Classrooms B-Block 

 



Picture 3 
 

 
 

White Particulate/Debris inside Univent Cabinet Classroom B-309 
 
Picture 4 
 

 
 

White Particulate/Debris inside Univent Cabinet Classroom B-309 
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Picture 5 
 

 
 

White Particulate/Debris inside Univent Cabinet Classroom B-309 
 
Picture 6 
 

 
 

White Particulate/Debris on Univent Cabinet in Classroom B-309 Where Univent was 
Retrofitted with Filter Media 
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Location: New Bedford High School PM2.5 Particulate Testing 

Address: 230 Hathaway Blvd, New Bedford, MA 0274 Table 1  Date: February 9, 2012 
 

µg/m3 = micrograms per cubic meter UV = univent 
 

Guidelines 
Particle Matter 2.5 < 35 ug/m3   

 
Table 1, page 10 

 

 

Area 
PM2.5 
(µg/m3) Comments 

Outside/(Background) 8-12 Clear, sunny, west winds 2-12 mph, gusts up to 17 mph 

1st floor hallway outside B-109 9  

B-109 8 UV-operating, no retrofit filters installed 

2nd floor hallway outside B-212 9  

B-212 9 UV-operating, retrofit filters installed 

3rd floor hallway outside B-309 10  

B-309 10 UV-operating, retrofit filters installed, white debris on surface of UV, 
adjacent countertops and in UV cabinet 

B-309 16 UV-operating, retrofit filters removed, visible debris distributed via UV fan 
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