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Background/Introduction 

At the request of Mr. David Johnston, Southeast Regional Director for the Massachusetts 

Department of Environmental Protection (DEP), the Massachusetts Department of Public Health 

(MDPH), Bureau of Environmental Health (BEH) provided assistance and consultation 

regarding indoor air quality concerns at the Southeast Regional Office (SERO) located at 20 

Riverside Drive, Lakeville, Massachusetts. The request for assistance was prompted due to 

employee concerns of a possible connection between reported heart viruses in some building 

occupants and environmental conditions in the building, as well as general indoor air quality and 

comfort concerns. 

The building was previously visited by BEH staff in May 1993, and a report detailing 

conditions observed at that time as well as recommendations for improving indoor air quality 

was issued (MDPH, 1993). On October 7, 2008, Cory Holmes and James Tobin, Environmental 

Analysts/Inspectors within BEH’s Indoor Air Quality (IAQ) Program, conducted an assessment 

of the DEP SERO. It was reported that several days prior to this most recent MDPH visit, the 

landlord/building management had hired LFR Environmental Engineering to conduct mold and 

bacteria testing in the building and were awaiting the report.   

The DEP SERO occupies the entire second and the majority of the first floor of a two-

story red brick office building built in 1993. The Federal Bureau of Investigation (FBI) occupies 

the remaining section of the first floor.  The building consists of two wings that flank the main 

entrance/central foyer (Picture 1).  The space is made up of perimeter offices, work stations 

(cubicles), and common areas with wall-to-wall carpeting, tiled floors and dropped ceilings.  The 

building does not have openable windows and is entirely reliant on the heating, ventilation and 

air-conditioning (HVAC) system for air exchange.  The DEP has occupied the building since 
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1993. Interior renovations including painting, new carpeting and thermostats has occurred over 

the past several years. 

Methods  

Air tests for carbon monoxide, carbon dioxide, temperature and relative humidity were 

conducted with the TSI, Q-Trak, IAQ Monitor, Model 7565/8554.  Air tests for airborne particle 

matter with a diameter less than 2.5 micrometers were taken with the TSI, DUSTTRAK™ 

Aerosol Monitor Model 8520. Screening for total volatile organic compounds (TVOCs) was 

conducted using a MiniRAE 2000 Portable VOC Monitor, Model PGM 7600.  MDPH staff also 

performed visual inspection of building materials for water damage and/or microbial growth.  

Moisture content of porous building materials (e.g., gypsum wallboard, ceiling tiles, carpeting) 

was measured with Delmhorst, BD-2000 Model, Moisture Detector with a Delmhorst Standard 

Probe. 

Results  

The DEP SERO has an employee population of approximately 135 and is visited by up to 

25 members of the public daily.  The tests were taken during normal operations and results 

appear in Table 1. 

Discussion 

Ventilation  

It can be seen from Table 1 that carbon dioxide levels were below 800 ppm (parts per 

million) in all areas surveyed, indicating adequate air exchange at the time of the assessment.  
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The HVAC system consists of nine rooftop air handling units (AHUs) (Picture 2), which draw in 

outside air through air intakes and distribute it to occupied areas via ceiling-mounted air diffusers 

(Picture 3). Return air is drawn into a plenum above the ceiling tiles through passive grills 

commonly referred to as “egg-crates” and ducted back to the rooftop AHUs (Picture 4).  

Occupants in several areas complained of “dead air” and/or lack of airflow coming from their 

vents. Thermostats that control the HVAC system have fan settings of “on” and “automatic”.  

The majority of thermostats were set to the fan “auto” setting (Picture 5).  The “automatic” 

setting on the thermostat activates the HVAC system at a preset temperature.  Once the preset 

temperature is reached, the HVAC system is deactivated, whereas the fan “on” setting provides 

continuous airflow, which is recommended by the MDPH. 

Other interferences with airflow were observed in the form of modifications to HVAC 

components.  In several areas, supply diffusers were sealed with cardboard/paper and duct tape 

(Pictures 6 and 7). This alteration can create an imbalance in the system, resulting in uneven 

heating/cooling conditions leading to occupant discomfort.  In one extreme case, an air diffuser 

had been removed from the ceiling tile system and the space was sealed, leaving the operating 

diffuser in the ceiling plenum (Pictures 8 and 9).  This is problematic for several reasons: 1) it 

can pressurize the ceiling plenum, forcing any accumulated dust, debris, fiberglass fibers, etc. 

into occupied areas; 2) the ceiling plenum is designed to be depressurized to provide exhaust 

ventilation; and 3) interference with the balance of the system.  

Occupants also expressed concerns about the frequency of filter changes in AHUs.  The 

HVAC system at the DEP SERO has a two-tiered filtration system.  Outside air is drawn into the 

AHUs through wire mesh pre-filters mounted on the air intakes (Pictures 2 and 10).  Air is then 

drawn through a bank of pleated air filters located inside the unit.  The HVAC system is 
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reportedly maintained by a private HVAC engineering firm, who are reportedly change filters 

four times a year.  BEH staff visited the roof to examine rooftop AHUs and observed stickers on 

the units recommending that filters be changed every three months (Picture 11).  The last filter 

change reportedly occurred in August 2008, with the next filter change scheduled for November 

2008. BEH staff opened the AHUs to check filters and found them to be relatively clean and 

correctly installed (Picture 12).   

To maximize air exchange, the MDPH recommends that both supply and exhaust 

ventilation operate continuously during periods of occupancy.  In order to have proper 

ventilation with a mechanical ventilation system, the systems must be balanced subsequent to 

installation to provide an adequate amount of fresh air to the interior of a room while removing 

stale air from the room.  It is recommended that HVAC systems be re-balanced every five years 

to ensure adequate air systems function (SMACNA, 1994).  The date of the last balancing of 

these systems was not available at the time of the assessment.   

The Massachusetts Building Code requires that each room have a minimum ventilation 

rate of 20 cubic feet per minute (cfm) per occupant of fresh outside air or openable windows 

(SBBRS, 1997; BOCA, 1993).  The ventilation must be on at all times that the room is occupied.  

Providing adequate fresh air ventilation with open windows and maintaining the temperature in 

the comfort range during the cold weather season is impractical.  Mechanical ventilation is 

usually required to provide adequate fresh air ventilation. 

Carbon dioxide is not a problem in and of itself. It is used as an indicator of the adequacy 

of the fresh air ventilation. As carbon dioxide levels rise, it indicates that the ventilating system 

is malfunctioning or the design occupancy of the room is being exceeded.  When this happens, a 

buildup of common indoor air pollutants can occur, leading to discomfort or health complaints.  
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The Occupational Safety and Health Administration (OSHA) standard for carbon dioxide is 

5,000 parts per million parts of air (ppm).  Workers may be exposed to this level for 40 

hours/week, based on a time-weighted average (OSHA, 1997). 

The MDPH uses a guideline of 800 ppm for publicly occupied buildings.  A guideline of 

600 ppm or less is preferred in schools due to the fact that the majority of occupants are young 

and considered to be a more sensitive population in the evaluation of environmental health 

status. Inadequate ventilation and/or elevated temperatures are major causes of complaints such 

as respiratory, eye, nose and throat irritation, lethargy and headaches.  For more information 

concerning carbon dioxide, please see Appendix A. 

Temperature readings in the building ranged from 60o F to 73 o F, which were below or at 

the lower end of the MDPH recommended comfort guidelines in the majority of areas surveyed.  

The MDPH recommends that indoor air temperatures be maintained in a range of 70o F to 78o F 

in order to provide for the comfort of building occupants.  In many cases concerning indoor air 

quality, fluctuations of temperature in occupied spaces are typically experienced, even in a 

building with an adequate fresh air supply. As discussed earlier, airflow and temperature control 

complaints were expressed by occupants in several areas (as evidenced by blockage of vents).   

The relative humidity measurements in the building ranged from 30 to 48 percent, which 

were below the MDPH comfort range in the majority of areas during the assessment.  The 

MDPH recommends a comfort range of 40 to 60 percent for indoor air relative humidity.  

Relative humidity levels in the building would be expected to drop during the winter months due 

to heating. The sensation of dryness and irritation is common in a low relative humidity 

environment.  Low relative humidity is a very common problem during the heating season in the 

northeast part of the United States. 
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Microbial/Moisture Concerns  

Several areas had evidence of water penetration.  Water-damaged gypsum wallboard and 

peeling paint was observed below the skylight in the 2nd floor foyer (Picture 13). Water stained 

ceiling tiles were also seen in a number of areas (Table 1/Pictures 14 through 16), which may 

indicate current or historic roof/plumbing leaks.  At the time of the assessment building 

management was working with their HVAC vendor to identify possible leaks around rooftop 

ventilation units, which was evidenced by water hoses with pressurized nozzles on the roof.  

BEH staff removed ceiling tiles in a number of areas impacted by water penetration for 

examination.  All areas appeared dry at the time of the assessment and no visible mold growth 

and/or associated odors were observed/detected. Missing/damaged pipe insulation was observed 

above water stained ceiling tiles in the IT/network office (Pictures 17 and 18), which could 

provide a source of condensation. 

BEH staff also conducted moisture testing of carpeting, ceiling tiles and gypsum 

wallboard in areas that had visible water damage or had reportedly become wet due to previous 

leaks (Table 1).  In order for building materials to support mold growth, a source of water 

exposure is necessary. Identification and elimination of water moistening building materials is 

necessary to control mold growth.  Materials with increased moisture content over normal 

concentrations may indicate the possible presence of mold growth.  All porous materials testing 

in these areas were found to have low (i.e., normal) moisture content at the time of the 

assessment.  Moisture content of materials measured is a real-time measurement of the 

conditions present at the time of the assessment. 
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The US Environmental Protection Agency and the American Conference of 

Governmental Industrial Hygienists (ACGIH) recommends that porous materials (carpeting, 

ceiling tiles, etc.) be dried with fans and heating within 24 to 48 hours of becoming wet (US 

EPA, 2001; ACGIH, 1989). If porous materials are not dried within this time frame, mold 

growth may occur.  Water-damaged porous materials cannot be adequately cleaned to remove 

mold growth. The application of a mildewcide to moldy porous materials is not recommended.   

Plants were observed in several areas. Plants, soil and drip pans can serve as sources of 

mold/bacterial growth. Plants should be properly maintained, over-watering of plants should be 

avoided and drip pans should be inspected periodically for mold growth (Pictures 19 through 

21). Plants in one area were located on top of paper towels (Table 1/Picture 22).  Paper towels 

are a porous material that can provide a medium for mold growth, especially if wetted 

repeatedly. 

Space between the sink countertop and backsplash were noted in kitchen/break area 

(Picture 23). Improper drainage or sink overflow can lead to water penetration of countertop 

wood, the cabinet interior and areas behind cabinets.  Like other porous materials, if these 

materials become wet repeatedly they can provide a medium for mold growth.    

Other IAQ Evaluations  

Indoor air quality can be negatively influenced by the presence of respiratory irritants, 

such as products of combustion. The process of combustion produces a number of pollutants.  

Common combustion emissions include carbon monoxide, carbon dioxide, water vapor and 

smoke (fine airborne particle material).  Of these materials, exposure to carbon monoxide and 

particulate matter with a diameter of 2.5 micrometers (μm) or less (PM2.5) can produce 
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immediate, acute health effects upon exposure.  To determine whether combustion products were 

present in the building, BEH staff obtained measurements for carbon monoxide and PM2.5. 

Carbon Monoxide 

Carbon monoxide is a by-product of incomplete combustion of organic matter (e.g., 

gasoline, wood and tobacco). Exposure to carbon monoxide can produce immediate and acute 

health affects. Several air quality standards have been established to address carbon monoxide 

and prevent symptoms from exposure to these substances.  The MDPH established a corrective 

action level concerning carbon monoxide in ice skating rinks that use fossil-fueled ice 

resurfacing equipment.  If an operator of an indoor ice rink measures a carbon monoxide level 

over 30 ppm, taken 20 minutes after resurfacing within a rink, that operator must take actions to 

reduce carbon monoxide levels (MDPH, 1997). 

The American Society of Heating Refrigeration and Air-Conditioning Engineers 

(ASHRAE) has adopted the National Ambient Air Quality Standards (NAAQS) as one set of 

criteria for assessing indoor air quality and monitoring of fresh air introduced by HVAC systems 

(ASHRAE, 1989). The NAAQS are standards established by the US EPA to protect the public 

health from six criteria pollutants, including carbon monoxide and particulate matter (US EPA, 

2006). As recommended by ASHRAE, pollutant levels of fresh air introduced to a building 

should not exceed the NAAQS levels (ASHRAE, 1989).  The NAAQS were adopted by 

reference in the Building Officials & Code Administrators (BOCA) National Mechanical Code 

of 1993 (BOCA, 1993), which is now an HVAC standard included in the Massachusetts State 

Building Code (SBBRS, 1997).  According to the NAAQS, carbon monoxide levels in outdoor 

air should not exceed 9 ppm in an eight-hour average (US EPA, 2006).   
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Carbon monoxide should not be present in a typical, indoor environment. If it is present, 

indoor carbon monoxide levels should be less than or equal to outdoor levels.  On the day of 

assessment, outdoor carbon monoxide concentrations were non-detect (ND) to 3 ppm (Table 1).  

No detectable levels of carbon monoxide were measured in the building at the time of the 

assessment (Table 1).   

Particulate Matter (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 microgram 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 were measured at 2 μg/m3 (Table 1).  PM2.5 levels 

measured indoors ranged from 1 to 4 μg/m3 (Table 1).  Both indoor and outdoor PM2.5 levels 

were well below the NAAQS PM2.5 level of 35 μg/m3. 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 buildings can generate particulate during 

normal operations.  Sources of indoor airborne particulates may include but are not limited to 
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particles generated during the operation of fan belts in the HVAC system, cooking in stoves and 

microwave ovens; use of photocopiers, fax machines and computer printing devices; operation of 

an ordinary vacuum cleaner and heavy foot traffic indoors.   

Total Volatile Organic Compounds (TVOCs) 

Indoor air concentrations can be greatly impacted by the use of products containing 

volatile organic compounds (VOCs).  VOCs are carbon-containing substances that have the 

ability to evaporate at room temperature.  Frequently, exposure to low levels of total VOCs 

(TVOCs) may produce eye, nose, throat and/or respiratory irritation in some sensitive 

individuals.  For example, chemicals evaporating from a paint can stored at room temperature 

would most likely contain VOCs.  In an effort to determine whether measurable levels of VOCs 

were present in the building, air monitoring for TVOCs was conducted.   

Outdoor air samples were taken for comparison.  Outdoor TVOC concentrations ranged 

from ND to 0.2 ppm (Table 1).  Indoor TVOC concentrations were ND in all areas surveyed at 

the time of the assessment (Tables 1 and 2).  Although no measurable levels of VOCs were 

detected during the assessment, a number of VOC-containing materials were noted in the 

building. 

Several offices and meeting rooms contained dry erase boards and related materials.  

Materials such as dry erase markers and dry erase board cleaners may contain VOCs, such as 

methyl isobutyl ketone, n-butyl acetate and butyl-cellusolve (Sanford, 1999), which can be 

irritating to the eyes, nose and throat.  Containers of VOC-containing cleaning materials were 

observed to clean employee work areas (Picture 24).  These materials contain several VOCs 

(e.g., isopropyl alcohol and monoethanolamine) that can be irritating to the eyes, nose and throat 

(3M, 2000). 
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The second floor copy room is not equipped with local exhaust ventilation to help reduce 

excess heat and odors. Photocopiers can produce VOCs, waste heat and ozone, particularly if the 

equipment is older and in frequent use.  Ozone is a respiratory irritant (Schmidt Etkin, 1992).   

Other Conditions 

Other conditions that can affect indoor air quality were observed during the assessment.  

A number of supply diffusers, return grates, exhaust vents in restrooms and personal fans were 

observed to have accumulated dust/debris (Pictures 3, 25 and 26).  If exhaust vents are not 

functioning, backdrafting can occur, which can re-aerosolize accumulated dust particles.  Re

activated supply vents and fans can also aerosolize dust accumulated on vents/fan blades. 

In a several areas, items were observed on the floor, windowsills, tabletops, counters, 

bookcases and desks (Pictures 27 and 28).  The large number of items on flat surfaces provides a 

source for dusts to accumulate and makes it difficult for custodial staff to clean.  Items should be 

relocated and/or be cleaned periodically to avoid excessive dust build up.   

Finally, florescent light fixtures were missing covers in a number of areas throughout the 

building (Picture 29 and 30). Fixtures should be equipped with access covers installed with 

bulbs fully secured in their sockets.  Breakage of glass can cause injuries and may release 

mercury and/or other hazardous compounds.  

Conclusions/Recommendations  

As indicated, the request for assistance was prompted due to employee concerns of a 

possible connection between heart viruses in occupants and environmental conditions in the 

building, as well as general indoor air quality and comfort complaints.  While potential indoor air 

quality problems have been identified in this office, these issues are not likely to be related to the 
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incidence of heart conditions among DEP SERO staff.  Such air quality issues can, however, lead 

to complaints of poor airflow and comfort issues/symptoms (e.g., headaches, upper respiratory 

problems and allergies).  If concerns relative to heart viruses or other conditions continue, MDEP 

should request a confidential medical consultation from MDPH physician consultants at the 

Bureau of Environmental Health. 

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

1. 	 Operate the HVAC system continuously in the fan “on” mode during periods of 

occupancy to maximize air exchange.   

2. 	 Remove obstructions from air diffusers.  To improve thermal comfort/temperature 

control it is highly recommended that SERO staff work in conjunction with building 

management and their HVAC vendor to examine the configuration of floor space and the 

placement of thermostats/sensors/diffusers.   

3. 	 Improve communication between building management/maintenance and DEP staff 

regarding HVAC maintenance and filter change frequency. 

4. 	 Consider adopting a balancing schedule of every 5 years for all mechanical ventilation 

systems, as recommended by ventilation industrial standards (SMACNA, 1994). 

5. 	 For buildings in New England, periods of low relative humidity during the winter are 

often unavoidable. Therefore, scrupulous cleaning practices should be adopted to 

minimize common indoor air contaminants whose irritant effects can be enhanced when 

the relative humidity is low.  To control for dusts, a high efficiency particulate arrestance 

(HEPA) filter equipped vacuum cleaner in conjunction with wet wiping of all surfaces is 

recommended.  Drinking water during the day can help ease some symptoms associated 

with a dry environment (e.g., throat and sinus irritations). 
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6. Continue with plans to investigate roof/HVAC leaks, make repairs as needed.  

7.	 Remove/replace water damaged ceiling tiles.  Examine the areas above and around for 


mold growth. Disinfect areas of water leaks with an appropriate antimicrobial.
 

8.	 Make repairs to pipe insulation above ceiling tiles in IT/Network office. 

9.	 Avoid over watering of plants. Ensure flat surfaces around plants are free of potting soil 

and other plant debris. Examine drip pans periodically for mold growth and disinfect 

with an appropriate antimicrobial where necessary.  Do not place plants on porous 

materials (e.g., paper/cardboard).  Consider reducing number of plants in some areas. 

10.	 Seal areas around sinks to prevent water-damage to the interior of cabinets and adjacent 

wallboard. 

11.	 Relocate photocopiers or consider installing local exhaust ventilation in photocopier 

rooms. 

12.	 Clean air diffusers, exhaust/return vents and personal fans periodically of accumulated 

dust. 

13.	 Relocate or consider reducing the amount of materials stored on flat surfaces to allow for 

more thorough cleaning. Clean items regularly with a wet cloth or sponge to prevent 

excessive dust build-up. 

14.	 Discontinue the use of VOC-containing cleaners.  Less irritating materials, (soap and 

water) may suffice to clean in these areas. 

15.	 Replace all covers for florescent light fixtures. 

16.	 Refer to resource manuals and other related indoor air quality documents for further 

building-wide evaluations and advice on maintaining public buildings.  Copies of these 

materials are located on the MDPH’s website: http://mass.gov/dph/iaq. 
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Picture 1 

Exterior Configuration of DEP SERO, Note Two Wings off Central Foyer/Main Entrance 

 

 
 

 
 

Picture 2
 

Rooftop Air Handling Units, Metal Mesh Pre-Filters Indicated by Arrow 
 



 

 
 

 
 

 

Picture 3 

Ceiling-Mounted Air Diffuser, Note Dust/Debris Accumulation 
 

 
 

 
 

Picture 4
 

Ceiling-Mounted Return Grill “Egg-Crate”  



 

 
 

 
 

Picture 6
 

Supply Diffuser Sealed With Cardboard and Tape 

 
 

 

 
 

Picture 5 

Digital Thermostat, Note Fan is set to “Auto” Position (Center) 
 



 

 
 

 

 
 

Picture 7 

Supply Diffuser Sealed With Paper and Duct Tape 
 

 
 

 
 

Picture 8
 

Area Where Supply Diffuser was Removed and Replaced by Tile 



 

 

 
 


 

Metal Mesh Pre-Filters in Rooftop Air Handling Units 

 
 

 

 
 

Picture 9 

Operating Supply Diffuser above Ceiling Tile System Pressurizing Ceiling Plenum 
 

 Picture 10



 

 
 

 
 

Picture 12
 

Bank of Pleated Filters in Rooftop AHUs 

 
 

 

 
 

Picture 11 

Sticker on AHU Indicating Manufacture’s Suggested Filter Changes of Every 3 Months 

 



 

 
 

 
 

 

Picture 14
 

Water Damaged Ceiling Tiles 

 
 

 

 
 

Picture 13 

Water Damaged Gypsum Wallboard below Skylight in 2nd Floor Foyer 
 



 

 
 

 
 

 

Picture 16
 

Water Damaged Ceiling Tiles in IT/Network Office 

 
 

 

 
 

 

Picture 15 

Water Damaged Ceiling Tiles 
 



 

 
 

 
 

  

Picture 18 

Missing Pipe Insulation over Water Damaged Ceiling Tiles in IT/Network Office,
 
Note Exposed Copper Piping 


 
 

 

 
 

 

Picture 17 

Missing Pipe Insulation over Water Damaged Ceiling Tiles in IT/Network Office,
 Note Exposed Copper Piping 

 



 

 
 

 
 

Picture 20
 

Drip Pan with Green Wet Material, Indicating Likely Mold Growth 

 
 

 

 
 

Picture 19 

Plants on Work Station Divider, Note Potting Soil and Debris on Flat Surfaces 
 



 

 
 

 

 
 

Picture 21 

Wet Drip Pan, With Accumulated Material 
 

 
 

 
 

 

Picture 22
 

Plant on Wet Paper Towels 



 

 
 

 

 
 

Picture 23 

Space between Sink Backsplash and Countertop 
 

 
 

 
 

Picture 24
 

VOC-Containing Cleaner, Note Warning at Bottom of Spray Can “May Cause Eye Irritation” 



 

 

 
 


 

Accumulated Dust/Debris on Exhaust Vent 

 
 

 

 
 

Picture 25 

Accumulated Dust/Debris on Fan Cage/Blades 
 

 Picture 26



 

 
 

 

 
 

Picture 27 

Accumulated Items in Work Station 
 

 
 

 
 

Picture 28
 

Accumulated Items on Flat Surfaces 



 

 
 

 
 

Picture 30
 

Missing Light Cover, Exposing Fluorescent Bulbs 

 
 

 

 
 

Picture 29 

Missing Light Cover, Exposing Fluorescent Bulbs 
 



 

 

Location: MassDEP SERO Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1  Date: 10-7-2008 

Table 1, page 1 

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 

Background   53  55 359 ND – 3 2 ND – 0.1    Moderate traffic/tractor trailers 

  1104 – 1107 3  69  36 668  ND 3  ND N Y Y Thermostat set to “Auto” Fan 

1108 – 1111 0 72   33 662 ND  4 ND  N Y Y Plants 

1112 – 1113 
1  72  31 579  ND 3  ND N Y Y  

1126 – 1128 

1115 – 1116 1  71  31 576  ND 3  ND N Y Y  

1117 0  72  31 579  ND 3  ND N Y Y  Broken light cover; DO 

1119 – 1120 0  72  31 572  ND 3  ND N Y Y  

1122 0 72   30 549 ND  2 ND  N Y Y  Insects in light 

1123 – 1125 2  73  30 560  ND 3  ND N Y Y DO; PF 

1130 0  71  30 584  ND 3  ND N Y Y PC 

ppm = parts per million  AC = air conditioner  CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
  > 800 ppm = indicative of ventilation problems  Particle matter 2.5  < 35 ug/m3 



 

 

Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008  

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 

Y 
1202 2  66  33 590  ND 3  ND N Y    AC on wall 

 passive 

 WD CTs; missing/damaged 
1203 0  66  33 587  ND 3  ND N Y Y   insulation on water pipes above 

CTs 

1211 1  68  35 629  ND 2  ND N Y Y DEM; 3M Cleaner 

1213/1217 2  68  34 585  ND 2  ND N Y Y  DEM 

1215 0 68   34 560 ND  2 ND  N Y Y  

1221  
1  61  38 541  ND 2  ND N Y Y  

Reception 

1222 1 66   37 527  ND 2  ND N Y Y PC; computers; printers  

1227 1  67  37 478  ND 1  ND N Y Y  

2103 – 2105 1  68  33 546  ND 3  ND N Y Y  

ppm = parts per million  AC = air conditioner  CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
  > 800 ppm = indicative of ventilation problems  Particle matter 2.5  < 35 ug/m3 
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Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008

 

  

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 

2104 0  68  34 533  ND 2  ND N Y Y  DO 

 Copy Room  0  69  33  556  ND  3  ND  N  Y  Y  2 WD CTs 

2106 0  68  32 526  ND 2  ND N Y Y  DO 

2106 0  70  32 534  ND 2  ND N Y Y PF 

2107 – 2108 1  68  33 566  ND 3  ND N Y Y Plants 

2109 0  68  33 551  ND 2  ND N Y Y  DO 

2110 – 2114 0  69  32 518  ND 2  ND N Y Y  

2111 0  68  32 546  ND 3  ND N Y Y  DO 

Library 0  70  31 506  ND 2  ND N Y Y   3 WD CTs 

ppm = parts per million  AC = air conditioner  CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
  > 800 ppm = indicative of ventilation problems  Particle matter 2.5  < 35 ug/m3 
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Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008  

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 

2115 – 2118 0  72  31 535  ND 3  ND N Y Y  1 WD CT 

2119 – 2141 0  72  31 521 ND  2 ND  N Y Y Plants 

2120 0  72  30 560  ND 2  ND N Y N PF 

 WD CT; Accumulated dust on 
2122 0 67   33 522 ND  2 ND  N Y Y 

 flat surfaces 

2123 1  70  32 519  ND 3  ND N Y Y  

2123 – 2126 1  69  32 521  ND 3  ND N Y Y  

2125 0  69  31 498  ND 2  ND N Y Y  

2127 – 2129 1 70   32 554 ND  2 ND  N Y Y Plants 

2128 1 70   33 566 ND  3 ND  N Y Y Plants; DO 

ppm = parts per million AC = air conditioner   CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
  > 800 ppm = indicative of ventilation problems  Particle matter 2.5  < 35 ug/m3 
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Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008  

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 

2130 0  70  32 492  ND 3  ND N Y Y  DO 

2131 – 2133 0  69  33 511  ND 2  ND N Y Y  

2132 1  69  32 542  ND 3  ND N Y Y  DO 

2134 0  69  32 494  ND 2  ND N Y Y PF; DO 

2135 – 2136 0  69  34 503  ND 3  ND N Y Y  

2137 – 2139 3  70  32 524  ND 2  ND N Y Y  

2138 – 2140 1  71  31 553  ND 2  ND N Y Y  

2142 0  72  30 523  ND 2  ND N Y Y  DO 

2143 1  71  31 545  ND 3  ND N Y N  WD CT 

ppm = parts per million  AC = air conditioner  CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
  > 800 ppm = indicative of ventilation problems  Particle matter 2.5  < 35 ug/m3 
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Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008  

> 800 ppm = indicative of ventilation problems Particle matter 2.5 < 35 ug/m

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 

2144 0  71  31 546  ND 3  ND N Y Y Plants; DO 

2145 0  71  30 536  ND 3  ND N Y N  DO 

2200 0  70  32 534  ND 3  ND N Y Y  

2201 0  72  32 504  ND 3  ND N Y Y  DO 

2204 – 2207 3  70  31 545  ND 3  ND N Y Y  

2208 – 2209; 
0  70  31 502  ND 3  ND N Y Y  

2214 

2215 0 69   31 501 ND  3 ND  N Y Y PF; DO 

2216 – 2219 1 70  31  524 ND  3 ND  N Y Y Plants 

2220 – 2221 2  70 31  536  ND 3  ND N Y Y  

ppm = parts per million AC = air conditioner   CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
3 
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Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008  

    

    

      
 

 
 

  
    

 
 

 

 
 

 
 

 

 
 

  

  

     

     

    
 

    
 

    

     

    

    
 

  

     

Location/ 
Room 

Occupants 
in Room 

Temp 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
PM2.5 
(µg/m3) 

TVOCs 
(ppm) 

Windows 
Openable 

Ventilation 

Remarks Supply Exhaust 

2222 – 2223 3 70 32 559 ND 3 ND N Y Y 

2224 
2235 
2246 

1 72 31 542 ND 4 ND N Y Y 

2228 0 69 30 467 ND 3 ND N 
Y 

screened 
Y 

2229 – 2230 0 69 30 498 ND 3 ND N Y Y 
Plants on paper towels; Soil 
and debris on flat surfaces 

2231 0 72 31 512 ND 2 ND N Y N PC 

2233 1 72 33 630 ND 3 ND N Y Y 

2236 – 2239 4 71 30 534 ND 2 ND N Y Y Plants 

2241 0 71 32 572 ND 3 ND N 
Y 

blocked 
Y 1 WD CT; plants 

2242 – 2246 2 71 31 514 ND 3 ND N Y Y 2 WD CTs 

ppm = parts per million AC = air conditioner CD = chalk dust 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile 

ND = non detect AP = air purifier DEM = dry erase materials 

BD = backdraft DO = door open 

FC = food container UF = upholstered furniture 

GW = gypsum wallboard VL = vent location 

PC = photocopier WD = water-damaged 

PF = personal fan WP = wall plaster 

Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred 

600 - 800 ppm = acceptable 
> 800 ppm = indicative of ventilation problems 

Temperature: 70 - 78 °F 
Relative Humidity: 40 - 60% 
Particle matter 2.5 < 35 ug/m3 
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Location/ 
Room 

Occupants 
in Room 

Temp 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
PM2.5 
(µg/m3) 

TVOCs 
(ppm) 

Windows 
Openable 

Ventilation 

Remarks Supply Exhaust 

2247 0 72 31 466 ND 3 ND N Y Y 

2248 0 71 31 485 ND 4 ND N N N 
Supply air diffuser removed 
and replaced with CT; 1 WD 
CT; DO 

2249 – 2251 0 71 30 523 ND 3 ND N Y Y Plants 

2254 – 2255 3 71 30 567 ND 3 ND N Y Y 
Supply diffuser in plenum 
above CTs; missing light cover 

2257 0 70 30 480 ND 3 ND N Y Y Plants; 1 WD CT; DO 

2258 1 69 30 488 ND 3 ND N Y Y 

2260 0 72 30 493 ND 3 ND N Y Y 

Conference 
Room 1st Floor 

0 60 48 661 ND 1 ND N Y 
Y 

dust 
Missing light cover 

Entrance 
Foyer 

5 67 35 602 ND 4 ND N Y Y 

WD CTs-painted; Observed 
conditions above CTs: dry-no 
visible mold growth, sprinkler 
pipes 

ppm = parts per million AC = air conditioner CD = chalk dust 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile 

ND = non detect AP = air purifier DEM = dry erase materials 

BD = backdraft DO = door open 

FC = food container UF = upholstered furniture 

GW = gypsum wallboard VL = vent location 

PC = photocopier WD = water-damaged 

PF = personal fan WP = wall plaster 

Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred 

600 - 800 ppm = acceptable 
> 800 ppm = indicative of ventilation problems 

Temperature: 70 - 78 °F 
Relative Humidity: 40 - 60% 
Particle matter 2.5 < 35 ug/m3 

Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008



 

 

Location: MassDEP, SERO  Indoor Air Results 

Address: 20 Riverside Drive, Lakeville, MA Table 1 (continued)  Date: 10-7-2008  

Table 1, page 9 

 Relative  Carbon  Carbon   Ventilation 
 Location/ Occupants  Temp Humidity  Dioxide  Monoxide PM2.5 TVOCs Windows 

 Room  in Room (°F) (%) (ppm)  (ppm)  (µg/m3) (ppm)  Openable Supply Exhaust Remarks 
Space between sink and 

Y backsplash; microwave; 
Kitchen 1  68  36 512  ND 2  ND N Y 

 dust toaster; coffee maker; 
refrigerator 

  
 

ppm = parts per million  AC = air conditioner  CD = chalk dust  FC = food container  UF = upholstered furniture 

µg/m3 = micrograms per cubic meter AD = air deodorizer CT = ceiling tile GW = gypsum wallboard VL = vent location 

 ND = non detect  AP = air purifier DEM = dry erase materials   PC = photocopier WD = water-damaged 

  BD = backdraft  DO = door open   PF = personal fan  WP = wall plaster 
 

 Comfort Guidelines 
Carbon Dioxide: < 600 ppm = preferred Temperature:  70 - 78 °F 

 600 - 800 ppm = acceptable Relative Humidity:  40 - 60% 
  > 800 ppm = indicative of ventilation problems  Particle matter 2.5  < 35 ug/m3 


