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Background/Introduction

At the request of Marianne De Souza, Director of Public Health, New Bedford Health Department, the Massachusetts Department of Public Health (MDPH), Bureau of Environmental Health (BEH) provided assistance and consultation regarding indoor air quality (IAQ) at the Alfred J. Gomes Elementary School (GES) located at 286 South Second Street, New Bedford, Massachusetts.  The assessment was prompted by odors resulting from the application of a floor-stripping material in second floor classrooms. 

BEH/IAQ staff were contacted by Ms. DeSouza for technical assistance the morning of Sunday January 8, 2012; she reported that during a carpet removal project on Saturday January 7, 2012, a floor-stripping material that was used to remove glue and mastic had leaked through cracks in the concrete floor in the 700s pod area into several classroom areas directly below (600s pod area).  BEH staff recommended to Ms. DeSouza that:

· The material data safety sheet (MSDS) should be consulted to determine proper clean-up methods (e.g., neutralizing agent); 

· The affected areas should be vented continuously and thoroughly cleaned (e.g., floors, ceilings and other materials) repeatedly over the course of the weekend until odors dissipated; and
· In the event odors did not dissipate, the school administration should develop a contingency plan to relocate classrooms to alternate areas until the area could be reoccupied.
BEH staff was contacted by Ms. DeSouza later on the afternoon of Sunday January 8, 2012; she reported that:

· MSDSs for the stripper as well as the neutralizing agent were obtained (see Attachments 1 and 2);

· Surfaces and building materials had been repeatedly treated with the neutralizing agent and cleaned with cold clean water as per instructions on the product label (Attachment 3);

· High speed industrial fans were being employed along with open windows to provide cross ventilation; and that

· Local school and health officials were planning on meeting later that evening to reevaluate.

Late on the evening of Sunday January 8, 2012, BEH staff were contacted by Ms. DeSouza who reported that although the area had been repeatedly cleaned and vented, some residual odors remained and that the school had a contingency in place to relocate classrooms to allow the area to continue to be vented.  Subsequent to that, Ms. DeSouza reported that classrooms had indeed been relocated to alternate sites over the course of the week in order for the area to continue to be vented and for odors to dissipate. 
BEH staff received a follow-up call from Ms. DeSouza on Thursday January 12, 2012, requesting assistance from BEH’s IAQ Program to conduct a site visit to the assess the affected areas due to lingering odors.  On the morning of Friday January 13, 2012, Cory Holmes, Environmental Analyst/Inspector in BEH IAQ Program conducted an IAQ assessment at the GES.  Mr. Holmes was accompanied by Marco Pimentel, Head Custodian; Jamie Camacho, Principal; Ellyn Gallant, Assistant Principal and Ms. DeSouza.  During the course of this assessment, GES staff raised concerns regarding dust residue generated from carpet removal in the 700s pod area.
Methods

Air testing for total volatile organic compounds (TVOCs) was conducted using a Thermo Environmental Instruments Inc., Model 580 Series Photo Ionization Detector (PID).  Air tests for airborne particle matter with a diameter less than 2.5 micrometers were taken with the TSI, DUSTTRAK™ Aerosol Monitor Model 8520.
Results/Discussion

Total Volatile Organic Compounds
BEH reviewed the MSDS for the product Pioneer Eclipse Final Strip H.D.® Heavy Duty Floor Stripper.  The product contains the volatile organic compounds (VOCs) Ethylene Glycol Mono-Butyl Ether (a mineral solvent) and Ethanolamine (a weak base material with an ammonia-like odor).  VOCs are organic compounds that have the ability to evaporate at room temperature.  Frequently, exposure to low levels of total VOCs (TVOCs) may produce acute eye, nose, throat and/or respiratory irritation in some sensitive individuals.  In an effort to determine whether measurable levels of VOCs were present, BEH staff conducted air monitoring for TVOCs.

Outdoor (ambient) TVOC levels were measured upwind and away from likely potential VOC sources.  Comparison measurements were also taken in unaffected areas inside the GES.  TVOC readings for both outdoor and unaffected areas were non-detectable (ND) (Table 1).  
TVOC measurements were taken directly over affected floors as well as 4 to 5 feet off the ground (e.g., breathing zone) in the 700s pod area as well as in classrooms below (the 600s pod area).  Measurements in the 700s pod area were taken both under maximum ventilation conditions (e.g., fans operating/windows open) and with windows closed and fans deactivated.  It is important to note that although no measureable levels of TVOCs were detected.  Lingering odors existed 700s pod area, which were more noticeable when fans were deactivated and windows shut.  Lingering odors could provide a source of eye and respiratory irritation to sensitive individuals.  
Other IAQ Evaluations

Particulate Matter

Indoor air quality can be negatively influenced by the presence of airborne respiratory irritants such as those from dust-generating renovation projects (e.g., carpet removal).  Exposure to particulate matter with a diameter of 2.5 micrometers (μm) or less (PM2.5) can produce immediate, acute health effects upon exposure.  Several staff members whose classrooms are located in the 700s pod area reported a film of dust/debris on classroom items that were not removed during the carpet removal project.  To determine elevated particulates were present in the indoor environment, BEH staff obtained measurements for PM2.5.  
The US EPA has established NAAQS limits 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 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE) and the Building Officials & Code Administrators (BOCA) (BOCA, 1993; ASHRAE, 1989).  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 was measured at 20 μg/m3 (Table 1).  Indoor PM2.5 levels ranged from 14 to 26 μg/m3 (Table 1).  Both indoor and outdoor PM 2.5 levels were below the NAAQS PM2.5 level of 35 μg/m3.  While the accumulated dust/debris left from the carpet removal are unsightly and require cleaning, no elevated levels of PM2.5 were found in locations where the carpet removal activities occurred.  Therefore, it appears that the dust/debris are too heavy to be a source of airborne (i.e., respirable) pollutants.

Frequently, indoor air levels of particulates (including PM2.5) can be at higher levels than those measured outdoors.  A number of mechanical devices and/or activities that occur in schools 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, cooking in the cafeteria stoves and microwave ovens; use of photocopiers, fax machines and computer printing devices; operation of an ordinary vacuum cleaner and heavy foot traffic indoors.  
Conclusions/Recommendations

In view of the findings at the time of the assessment, the following is recommended: 

1. Continue to ventilate the impacted area using existing mechanical ventilation components (univents and exhaust vents) as well as supplementary fans as needed until odors fully dissipate.  
2. Use openable windows in conjunction with mechanical ventilation to increase air exchange.  Care should be taken to ensure windows are properly closed at night and weekends to avoid the freezing of pipes and potential flooding.  
3. If odors continue to linger, consider contacting the manufacturer, a flooring specialist or a professional cleaning/restoration service for further advice on cleaning/neutralizing odors. 
4. Ensure Material Safety Data Sheets (MSDS) are obtained for all materials used during renovations and keep them in an area that is accessible to all individuals during periods of building operations as required by the Massachusetts Right-To-Know Act (MGL, 1983).
5. Consult MSDS’ for any material applied to the affected area during renovation(s) including any sealant, carpet adhesive, tile mastic, flooring and/or roofing materials.  Provide proper ventilation and allow sufficient curing time as per the manufacturer’s instructions concerning these materials. 

6. Schedule projects that produce large amounts of dusts, odors and emissions during extended periods of unoccupancy (e.g., school vacations).

7. Communicate project schedules to all affected parties through meetings, emails and/or other form of notification prior to commencement of work and throughout the duration of the project.

8. Remove or ensure all classroom materials are covered and/or sealed in cleanable containers prior to dust/debris-generating work.
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	Location/ Room
	TVOCs

(*ppm)
	PM2.5

(µg/m3)
	Windows

Openable
	Ventilation
	Remarks

	
	
	
	
	Supply
	Exhaust
	

	Background
	ND
	20
	
	
	
	Wind/Weather conditions: rainy/cloudy clearing to mostly sunny with scattered clouds, winds SSW 7-26 mph, gusts up to 46 mph

	1st floor Conference Room 
	ND
	16
	Y
	Y
	Y
	

	2nd Floor Hallway (near cafeteria)
	ND
	21
	N
	N
	N
	

	2nd Floor Cafeteria
	ND
	23
	Y
	Y
	Y
	

	2nd Floor Common Area Pod 1
	ND
	26
	N
	N
	N
	

	2nd Floor Common Area Pod 2
	ND
	24
	N
	Y
	Y
	

	2nd Floor 700s Pod 3
	ND
	22
	Y
	Y
	Y
	Windows open, fans operating, moderate odors detected

	1st Floor 600s Pod 2 (642)
	ND
	15
	Y
	Y
	Y
	Area with cracks in concrete ceiling where stripping material seeped

	1st Floor 600s Pod 2 (650)
	ND
	16
	Y
	Y
	Y
	Area with cracks in concrete ceiling where stripping material seeped 

	1st Floor 600s Pod 2 (651)
	ND
	18
	Y
	Y
	Y
	Area with cracks in concrete ceiling where stripping material seeped

	1st Floor 600s Pod 2 (620)
	ND
	20
	Y
	Y
	Y
	Area with cracks in concrete ceiling where stripping material seeped through

	2nd Floor 700s Pod 3
	ND
	14
	Y
	Y
	Y
	Measurement taken with fans off and windows shut-odors more pronounced
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