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Background/Introduction 

At the request of Thomas Kane, Superintendent, West Boylston Public Schools, the 

Massachusetts Department of Public Health (MDPH), Bureau of Environmental Health 

Assessment (BEHA) provided assistance and consultation regarding indoor air quality at the 

Major Edwards Elementary School (MEES), 70 Crescent Street, West Boylston, Massachusetts.  

The request was prompted by concerns about mold in basement classrooms as a result of 

excessively humid weather during the first three weeks of August 2003.  On October 29, 2003, a 

visit to conduct an indoor air quality assessment was made to this school by Cory Holmes, 

Environmental Analyst of the Emergency Response/Indoor Air Quality (ER/IAQ) Program, 

BEHA.   

The MEES is a two-story, red brick structure built in 1937.  Additions were made in 1954 

and 1996.  The 1937 and 1954 sections of the building were also further renovated during the 

1996 construction.  The 1996 renovations included an upgrade to the mechanical ventilation 

system in the 1937 section of the building, however, according to school officials, the 

mechanical ventilation in the 1954 section of the building remains unchanged.  Windows are 

openable throughout the building. 

 

Methods 

BEHA staff performed visual inspection of building materials for water damage and/or 

microbial growth.  Moisture content of gypsum wallboard (GW) in basement classrooms was 

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

Probe.  Air tests for carbon dioxide, temperature and relative humidity were taken with the TSI, 

Q-Trak, IAQ Monitor, Model 8551.   
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Results 

 The school houses approximately 500 students in pre-kindergarten through fifth grade 

and has a staff of approximately 85.  The tests were taken during normal operations.  Test results 

appear in Table 1. 

 

Discussion  

 Ventilation 

It can be seen from Table 1 that carbon dioxide levels were above 800 parts per million 

of air (ppm) in thirteen of thirty-two areas surveyed, indicating inadequate ventilation in a 

number of areas.  It is important to note that during the IAQ assessment, mechanical ventilation 

was deactivated in the 1937 section of the building, reportedly by occupants.  Limiting outside 

air intake by deactivating univents can contribute to an increase in carbon dioxide levels.   

Fresh air in classrooms is supplied by a unit ventilator (univent) system (Pictures 1 and 

2).  Univents draw air from outdoors through a fresh air intake located on the exterior walls of 

the building (Picture 3) and return air through an air intake located at the base of each unit 

(Figure 1).  Fresh and return air are mixed, filtered, heated or cooled and provided to classrooms 

through an air diffuser located in the top of the unit.  Adjustable louvers control the ratio of 

outside to recirculated indoor air.  As discussed, classroom univents in the 1937 section of the 

building had been deactivated, preventing the introduction of fresh air at the time of the MDPH 

IAQ assessment.  Occupants and school officials reported that these units were oversized and 

that teachers reported that fan operation noise was excessively loud.  Obstructions to airflow on 

and in front of univent returns were also seen in a number of classrooms throughout the school 

(Picture 4).  The library has shelving built over the univent air diffusers (Picture 2).  In order for 
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univents to provide fresh air as designed, these units must remain activated and allowed to 

operate while these rooms are occupied.  Air diffusers and return vents must also remain free of 

obstructions.  Blockages, especially shelving units, can obstruct airflow and effect distribution. 

Exhaust ventilation in classrooms is provided by ducted, grated wall vents powered by 

rooftop motors.  At the time of the MDPH IAQ assessment, a number of exhaust vents were not 

operating or operating weakly, indicating that motors were either deactivated or non-functional.  

In addition, a number of the vents were blocked by desks and other items (Pictures 5 and 6).  In 

some cases, open classroom doors blocked exhaust vents. In such cases, exhaust efficiency can 

be limited by the location of exhaust vents.  When a classroom door is open, exhaust vents will 

tend to draw air from both the hallway and the classroom.  The open hallway door reduces the 

effectiveness of the exhaust vent to remove common environmental pollutants from classrooms.  

As with the univents, in order to function properly, exhaust vents must be activated and remain 

free of obstructions.  Without removal by exhaust ventilation, normally occurring environmental 

pollutants can build up and lead to indoor air complaints.   

As previously discussed, a number of areas have elevated carbon dioxide levels (i.e., 

levels >800 ppm).  Elevated levels of carbon dioxide were measured in the cafeteria and 

gymnasium.  Mechanical ventilation in these areas is provided by air handling units (AHUs).  

During the assessment, mechanical ventilation in both these areas was deactivated; therefore, no 

mechanical means of fresh air was being introduced. 

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

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

ventilation with a mechanical supply and exhaust system, the systems must be balanced to 

provide an adequate amount of fresh air to the interior of a room while removing stale air from 
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the room.  The date of the last balancing of these systems was not available at the time of the 

assessment.  It is recommended that existing ventilation systems be re-balanced every five years 

to ensure adequate air systems function (SMACNA, 1994). 

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

rate of 15 cubic feet per minute (cfm) per occupant of fresh outside air or have 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.  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 Department of Public Health 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, see Appendix A. 

 5

http://www.mass.gov/Eeohhs2/docs/dph/environmental/iaq/appendices/carbon_dioxide.pdf


Temperature measurements ranged from 71o F to 76o F, which were within the BEHA 

recommended comfort range.  The BEHA 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.  It is also difficult to 

control temperature and maintain comfort without operating the ventilation equipment as 

designed (e.g., univents/exhaust vents obstructed/deactivated).   

The relative humidity measured in the building ranged from 51 to 68 percent, which was 

within the BEHA recommended comfort range.  The BEHA 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. 

 

Microbial/Moisture Concerns 
 

In the experience of BEHA staff, excessively humid weather can provide enough 

airborne water vapor to create adequate conditions for mold growth in buildings.  Relative 

humidity in excess of 70 percent can provide an environment for mold and fungal growth 

(ASHRAE, 1989).  In general, materials that are prone to mold growth can become colonized 

when moistened for more than 24-48 hours.  Since hot, humid weather persisted in 

Massachusetts for more than 14 days during the month of August (The Weather Underground, 

2003), materials in a large number of schools and buildings were moistened for an extended 

period of time.  At the MEES, mold growth reportedly occurred in basement classrooms on the 
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surface of non-porous items such as walls, floors, chairs and tables.  School officials reported 

that all non-porous items/surfaces were disinfected with bleach and cleaned with soap and water.  

The school department also purchased dehumidifiers.   

With one exception, no evidence of active mold growth or associated odors in basement 

classrooms were detected by BEHA staff at the time of the assessment.  A plastic toy was 

observed colonized by mold (Picture 7).  BEHA staff recommended cleaning the toy with bleach 

and water or simply discarding it. 

In order for building materials to support mold growth, a source of water is necessary.  

Identification and elimination of water moistened building materials is necessary to control mold 

growth.  GW with increased moisture content over normal concentrations may indicate the 

possible presence of mold growth.  Identification of the location of GW with increased moisture 

levels can also provide clues concerning the source of mold growth.  In an effort to ascertain 

moisture content of GW, measurements were taken in areas that were reported to have been 

colonized by mold (Table 1).  As discussed, water content of GW was measured with a 

Delmhorst, BD-2000 Model, Moisture Detector with a Delmhorst Standard Probe.  The probe 

was inserted into the surface of GW at various heights in basement classrooms.   

The Delmhorst probe is equipped with three lights as visual aids to determine moisture 

level.  Readings which activate the green light indicate a sufficiently dry moisture level (0 - 0.5% 

low), those that activate the yellow light indicate borderline conditions (0.5 – 1.0% moderate) 

and those that activate the red light indicate elevated moisture content (> 1% elevated).  No 

elevated or moderate moisture measurements were recorded in basement classrooms during the 

assessment.   
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Water damaged GW and peeling paint was observed in the basement hallway (Picture 8).  

Elevated moisture measurements were recorded in this area.  These results indicated that the 

building materials were moistened at the time of the assessment.  BEHA staff recommended 

removing the damaged GW and disinfection of non-porous surfaces with bleach and water, 

followed with a soap and water cleaning.  School department officials reportedly suspect that the 

most likely source of water infiltration was from a boarded-up, subterranean pit along the 

exterior of the building (Picture 9).  It was not clear what the purpose of the pit was or why it 

was sealed.  Its configuration and condition appear to allow for rainwater penetration into the pit, 

resulting in water accumulation and subsequent damage to building materials (e.g., GW). 

The US Environmental Protection Agency and the American Conference of 

Governmental Industrial Hygienists (ACGIH) recommends that porous materials be dried with 

fans and heating within 24-48 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. 

Although no episodes of water penetration were reported in the new addition, the 

potential for such penetration exists.  The MDPH IAQ assessment occurred after a period of 

heavy rain.  BEHA staff noted several areas where water was pooling against the building, along 

the west end of the 1996 addition (Picture 10).  This section of the building did not appear to be 

equipped with gutters and downspouts, which are designed to collect and divert rainwater away 

from the building.  The splashing of rainwater along the edge of the building wets the base of 

exterior walls.  This repeated moistening has created a characteristic stain around the building.  

Growth of moss on exterior brickwork (Picture 11) is also an indication of chronic moistening.  
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Moss growth can also damage building materials, as it holds moisture against brickwork.  North-

facing corners and walls of this building are particularly vulnerable to moisture for extended 

periods of time, since the brick is not dried out by exposure to direct sunlight.  Chronic exposure 

of exterior brickwork to water can result in damage over time.  During winter weather, the 

freezing and thawing of moisture in bricks can accelerate the deterioration of brickwork.   

Several classrooms had a number of plants.  Moistened plant soil and drip pans can be a 

source of mold growth.  Plants should be equipped with drip pans.  Plants are also a source of 

pollen.  Several classrooms had plants in close proximity to univents (Picture 12).  Plants should 

be located away from the air stream of ventilation sources to prevent the aerosolization of mold, 

pollen or particulate matter throughout the classroom.  

Spaces between the sink countertop and backsplash were noted in several areas (Table 1).  

Improper drainage or sink overflow could lead to water penetration of countertop wood, the 

cabinet interior and behind cabinets.  If porous materials become wet repeatedly they can 

provide a medium for mold growth.  

 

Other Concerns 

Several other conditions that can affect indoor air quality were noted during the MDPH 

IAQ assessment.  The media center contains a small workroom with two lamination machines.  

Lamination machines can produce irritating odors and excess heat during use.  The workroom is 

not equipped with local exhaust ventilation, which can allow these pollutants to build up and 

lead to indoor air quality complaints.   

The art room contains a kiln.  Kiln exhaust may produce corrosive, hazardous and 

irritating materials including chlorine, sulfur dioxide and carbon monoxide.  Pottery kilns should 
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be provided with dedicated local exhaust ventilation (McCann, 1985) to ventilate these possible 

emissions from the interior of the building.  Although the kiln was equipped with local exhaust, 

the vent for the local exhaust system is located in close proximity to the univent air intake for 

this area (Pictures 13 and 14).  Under certain weather conditions, kiln exhaust can be entrained 

by the univent and distributed into the classroom via the ventilation system. 

A number of exhaust/return vents were noted with accumulated dust (Picture 15).  If 

exhaust vents are not functioning, backdrafting can occur, which can re-aerosolize accumulated 

dust particles.  Personal fans in classrooms were also noted to have accumulated dust.  When 

these fans are activated accumulated dust particles can become aerosolized.  Dusts can be 

irritating to the eyes, nose and respiratory tract.  Also of note was the amount of materials stored 

inside classrooms.  In classrooms throughout the school, items were observed on windowsills, 

tabletops, counters, bookcases and desks.  The large number of items stored in classrooms 

provide a source for dusts to accumulate.  These items, (e.g., papers, folders, boxes) make it 

difficult for custodial staff to clean.  Items should be relocated and/or be cleaned periodically to 

avoid excessive dust build up.   

Cleaning products were found in a number of classrooms.  Cleaning products contain 

chemicals that can be irritating to the eyes, nose and throat and should be kept out of reach of 

students.  Unlabeled/poorly labeled spray bottles were also noted.  Products should be kept in 

their original containers, or should be clearly labeled for identification purposes, especially in the 

event of an emergency. 

Finally, in an effort to reduce noise from sliding chairs, tennis balls had been sliced open 

and placed on chair legs.  Tennis balls are made of a number of materials that are a source of 

respiratory irritants.  Constant wearing of tennis balls can produce fibers and lead to off gassing 
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of volatile organic compounds (VOCs).  Tennis balls are made with a natural rubber latex 

bladder, which becomes abraded when used as a chair leg pad.  Use of tennis balls in this manner 

may introduce latex dust into the school environment.  Some individuals are highly allergic to 

latex (e.g., spina bifida patients) (SBAA, 2001).  It is recommended that the use of materials 

containing latex be limited in buildings to reduce the likelihood of symptoms in sensitive 

individuals (NIOSH, 1997).  A question and answer sheet concerning latex allergy is attached as 

Appendix B (NIOSH, 1998). 

 

Conclusions/Recommendations 

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

1. Continue with plans to remove/replace water damaged GW in the basement hallway.  

Disinfect non-porous surfaces with bleach and water solution and clean with soap and 

water after disinfection. 

2. Determine purpose of subterranean pit on exterior of building and take measures to seal 

building envelope to prevent further water penetration. 

3. Consult “Mold Remediation in Schools and Commercial Buildings” published by the US 

Environmental Protection Agency (US EPA, 2001) for further information on mold.  

Copies of this document can be downloaded from the US EPA website at: 

http://www.epa.gov/iaq/molds/mold_remediation.html.   

4. Operate all ventilation systems throughout the building (e.g., gym, auditorium, 

classrooms) continuously during periods of school occupancy and independent of 

thermostat control to maximize air exchange.   
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5. Work with HVAC engineer to examine methods to reduce univent noise in the 1937 

section of the building. 

6. Inspect rooftop exhaust motors and belts for proper function, repair and replace as 

necessary.  

7. Remove all blockages from univents and exhaust vents to ensure adequate airflow.   

8. Consult a ventilation engineer concerning re-balancing of the ventilation systems and the 

calibration of univent fresh air control dampers throughout the school.  Ventilation 

industrial standards recommend that mechanical ventilation systems be balanced every 

five years (SMACNA, 1994).   

9. Adopt scrupulous cleaning practices.  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). 

10. Work with school/town officials to improve drainage and prevent water pooling/moss 

growth outside of the 1996 addition.   

11. Move plants away from univents in classrooms.  Ensure all plants are equipped with drip 

pans.  Examine drip pans for mold growth and disinfect areas of water leaks with an 

appropriate antimicrobial where necessary.   
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12. Relocate local exhaust vent for kiln or extend the vent via ductwork to prevent 

entrainment by the univent fresh air intake. 

13. Clean exhaust vents and personal fans periodically to prevent excessive dust build-up. 

14. Relocate or consider reducing the amount of materials stored in classrooms to allow for 

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

excessive dust build-up. 

15. Relocate or examine the feasibility of providing local exhaust ventilation for lamination 

machines in media center workroom. 

16. Discontinue the use of tennis balls on chairs to prevent latex dust generation. 

17. Store cleaning products properly and out of reach of students.   

18. Consider adopting the US EPA document, “Tools for Schools” as a method for 

maintaining a good indoor air quality environment.  This document can be downloaded 

from the Internet at http://www.epa.gov/iaq/schools/index.html.  

19. Refer to the resource manual and other related indoor air quality documents for further 

building-wide evaluations and advice on maintaining public buildings.  These materials 

are located on the MDPH’s website: http://www.state.ma.us/dph/beha/iaq/iaqhome.htm. 
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Picture 1 
 

 
 

Ceiling-Mounted Univent  
 

Picture 2 
 

 
 

Univent in 1996 Section (e.g. Library), Note Shelving Installed Over Univent Air Diffuser  
Obstructing Airflow 



Picture 3 
 

 
 

Univent Fresh Air Intake 
 

Picture 4 
 

 
 

Univent Obstructed by Classroom Items 
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Picture 5 
 

 
 

Exhaust “Cubby”, Note Storage of Recycling Bin  
 

Picture 6 
 

 
 

Classroom Exhaust Vent, Note Open Door and Obstruction by Recycling Bin and Desk 
 

 17



 
Picture 7 

 

 
 

Plastic Toy Spotted With Mold 
 

Picture 8 
 

 
 

Water Damaged GW and Peeling Paint on Window Frame in Basement Hallway 
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Picture 9 

 

 
 

Subterranean Pit Covered With Plywood 
 

Picture 10 
 

 
 

Black Outline Indicates Area Where Water is Pooling  
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along the West Side of the 1996 Addition 
 

Picture 11 
 

 
 

Moss Growth and Water Staining along Base of Exterior Brick, 
West Side of 1996 Addition 

 
Picture 12 
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Plants in the Air Stream of Univents 

 
Picture 13 

 

 
 

Pottery Kiln and Local Exhaust System in Art Room,  
Note Close Proximity to Ceiling-Mounted Univent 

 
Picture 14 
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Picture 15 

 
 

Proximity of Local Kiln Exhaust to Univent Air Intake 
 

 

 
 

Accumulated Dust and Cobwebs on Exhaust Vent 



Building: Edwards Elementary School Indoor Air Test Results 
Address: 70 Crescent Street, West Boylston, MA October 29, 2003 
 

ppm = parts per million parts of air   
   
AD = air deodorizer CT= ceiling tile PF = personal fan 
AHU = air-handling unit DEM = dry erase marker TB = tennis balls 
AP = air purifier DO = door open UF = upholstered furniture 
AC = air conditioning MT= missing ceiling tile  WD = water damage 
CD = chalk dust PC = photocopier  

 
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% 

 
Table 1-23 

 

Ventilation 

Location/Room 
Temp 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(*ppm) 

Occupants 
in Room 

Windows 
Openable Supply Exhaust Remarks 

Background 61 65 386 - - - - Moderate to heavy rain, NE winds 10-15 mph 
Cafeteria 72 68 813 100 N Y Y Mechanical ventilation deactivated 

OT/PT Room    0 N Y Y TB, DH, low moisture content GW, DO 

ABA Room 73 60 746 1 N Y Y Mold growth on plastic toy, passive door vent, AC, low 
moisture content GW, TB, DH 

Basement 
Hallway 

       Evidence of water penetration WD paint/GW - 
moderate moisture content,  

Holloway 73 62 571 0 Y Y Y DO, cleaning products under sink 

Media Center 
Computer Room 

76 63 531 24 Y Y Y  

Art Room 74 52 742 0 Y Y Y Kiln exhaust near UV, DEM 

Media Center 72 65 513 20  Y Y Y 2 lamination machines in workroom-no local exhaust, 
DO 



Building: Edwards Elementary School Indoor Air Test Results 
Address: 70 Crescent Street, West Boylston, MA October 29, 2003 

TABLE 1 
 

 
 ppm = parts per million parts of air   
   
AD = air deodorizer CT= ceiling tile PF = personal fan 
AHU = air-handling unit DEM = dry erase marker TB = tennis balls 
AP = air purifier DO = door open UF = upholstered furniture 
AC = air conditioning MT= missing ceiling tile  WD = water damage 
CD = chalk dust PC = photocopier  

 
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% 

 
Table 1-24 

Ventilation 

Location/Room 
Temp 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(*ppm) 

Occupants 
in Room 

Windows 
Openable Supply Remarks Exhaust 

Pre 
Kindergarten 

74 53 797 2 Y Y Y Supply vent off, exhaust-dust build up, carpeted, DH, 
CT, DO, low-moisture content  

La Rocca 76 53 810 10 Y Y Y Supply vent off, TB, area carpets, air purifiers (2), CT 

Pre School 73 51 796 0 Y N Y Room divided (music rm), no mech supply vent  

Music Room 73 52 783 22 Y Y N No mech exhaust (pre-school), odor complaints, heat 
issues (radiant heat), area carpet, dust accumulation 
near UV, exposed fiberglass in corner, personal fan-
dusty, plants 

Teacher's 
Lounge 

75 59 639 9 Y Y N Laminator, windows open 

Gym 72 51 831 25 Y Y N Mech vent off 

Copy Room 74 59 828 1 N Y Y 2 photocopiers  

103 72 64 840 20 Y Y Y DEM, TB, Plants, accumulated items 



Building: Edwards Elementary School Indoor Air Test Results 
Address: 70 Crescent Street, West Boylston, MA October 29, 2003 

TABLE 1 
 

 
 ppm = parts per million parts of air   
   
AD = air deodorizer CT= ceiling tile PF = personal fan 
AHU = air-handling unit DEM = dry erase marker TB = tennis balls 
AP = air purifier DO = door open UF = upholstered furniture 
AC = air conditioning MT= missing ceiling tile  WD = water damage 
CD = chalk dust PC = photocopier  

 
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% 

 
Table 1-25 

Ventilation 

Location/Room 
Temp 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(*ppm) 

Occupants 
in Room 

Windows 
Openable Supply Remarks Exhaust 

102 73 65 979 0 Y Y Y 21 occupants gone 5 min, exhaust/supply blocked, 
aquarium, TB, cleaning products-unlabeled  

109 73 64 780  N Y Y Air purifier, TB 
122 72 65 1154 19 Y Y N Exhaust off-blocked, DEM, plants, TB 

105 72 66 798 0 Y Y Y Plants, PF-dusty, 25 occupants gone-5 min, hanging 
plants near UV, DO, exhaust-blocked  

117 73 65 1005 3 N Y Y Supply/exhaust off-blocked, UV deactivated, TB, 
DEM, DO, 2 CT  

112 73 64 1403 15 Y Y Y UV deactivated, Exhaust blocked, TB, DEM, DO 

120 72 64 872 0 Y Y Y DO, TB, DEM 

118 71 68 693 4 Y Y Y 2 occupants gone 7 min, mastic around floor-tiles, TB 

110 73 63 570 10 Y Y Y Cleaning products, UV blocked, DO 

111 73 61 734 14 Y Y Y UV blocked-furniture, flowering plants near UV 



Building: Edwards Elementary School Indoor Air Test Results 
Address: 70 Crescent Street, West Boylston, MA October 29, 2003 

TABLE 1 
 

 
 ppm = parts per million parts of air   
   
AD = air deodorizer CT= ceiling tile PF = personal fan 
AHU = air-handling unit DEM = dry erase marker TB = tennis balls 
AP = air purifier DO = door open UF = upholstered furniture 
AC = air conditioning MT= missing ceiling tile  WD = water damage 
CD = chalk dust PC = photocopier  

 
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% 

 
Table 1-26 

Ventilation 

Location/Room 
Temp 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(*ppm) 

Occupants 
in Room 

Windows 
Openable Supply Remarks Exhaust 

114 72 60 798 18 Y Y Y DO, UV blocked, cleaning products 

121 72 65 1321 19 Y Y Y DO, DEM 

119 73 66 999 20 Y Y Y TB, cleaning products, DEM, exhaust off 

202 73 63 764 11 Y Y Y DO, TB, PF, exhaust-weak 

204 73 61 721 1 Y Y Y DO, UV deactivated  

203 73 58 638 26 Y Y Y UV deactivated, window open, plants, DEM, DO 

302 74 62 780  Y Y Y Windows open, UV deactivated, DO, TB, DEM 

303 74 62 818 21 Y Y Y Plants, cleaning products, DO 
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