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Background/Introduction
At the request of Ruth Clay, Director of the Melrose Health Department, the
Massachusetts Department of Public Health (MDPH), Center for Environmental Health (CEH)
provided assistance and consultation regarding indoor air quality with a primary focus on the
nurse’s office at the Winthrop Elementary School (WES), 162 First Street, Melrose,
Massachusetts.
The WES was previously visited by CEH staff in May of 2001 and in February of 2002.
Reports detailing conditions found in the building at the time of the assessments and
recommendations for improvement were subsequently issued (MDPH, 2002, MDPH, 2001). On
April 26, 2006, a visit was made to this school by Michael Feeney, Director of Emergency
Response/Indoor Air Quality (ER/IAQ), CEH, to conduct an indoor air quality assessment
focusing on conditions in the nurse’s office.
The school is a two-story brick structure. The original school building was constructed in
the mid 1920s. An addition was constructed in 1956. Retrofitted energy efficient windows are
openable throughout the building.

Methods
Air tests for carbon dioxide, temperature and relative humidity were taken with the TSI,
Q-Trak, IAQ Monitor Model 8551.

Results
The school has a student population of 900 and a staff of approximately 40. The tests
were taken during normal operations at the school. Test results appear in Table 1.
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Discussion
Ventilation
As previously mentioned, the assessment was focused on the nurse’s office, which is
located on the second floor in a suite of rooms near the junction of the original building and the
1956 wing (Figure 1). The nurse’s office is not connected to the general ventilation system that
was repaired in response to previous indoor air quality assessments (MDPH, 2001, MDPH,
2002). The sole source of ventilation in this office is an openable window. It can be seen from
Table 1 that the carbon dioxide level was below 800 parts per million (ppm) of air in the nurse’s
office indicating adequate air exchange.
The Massachusetts Building Code requires a minimum ventilation rate of 15 cubic feet
per minute (cfm) per occupant of fresh outside air or have openable windows in each room
(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).
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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.
The temperature in the nurse’s office was 70 o F during the assessment, which was at the
lower end of the MDPH recommended comfort range. The MDPH recommends that indoor air
temperatures be maintained in a range of 70 o F to 78 o 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.
The relative humidity was 23 percent, which was below the MDPH recommended
comfort range. The MDPH recommends a comfort range of 40 to 60 percent for indoor air
relative humidity. Relative humidity in this building would be expected to drop below comfort
levels during the heating season. The sensation of dryness and irritation is common in a low
relative humidity environment.

The Nurse’s Office Suite and General Pollutants
Of note is an office in close proximity to that was retrofitted with a mechanical exhaust
vent (MEV) (Picture 1), which was operating during this assessment. Door vents were installed
in the hallway (Picture 2) and rear door of this room to draws air from rooms in close proximity,
called transfer air (i.e., air that is transferred from one indoor area to another) (Figure 2). The
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lack of doors allows for air from the building to be drawn into the nurse’s office suite. Air can
then enter the nurse’s office via the interior door, which was open during the assessment.
The location of the refrigerator (Picture 3) may serve as a means to locally aerosolize
pollutants in the nurse’s office. As the refrigerator operates, air is drawn beneath and blown
upwards behind the refrigerator, which can cause pollutants (e.g., waste heat, dust) to pool in the
vicinity of the nurse’s office. Another possible source of pollutants relates to electrical box in
the exterior reading room (Figure 1, Pictures 4 and 5). An open pipe conduit exists in the
electrical panel, which can allow for pollutants to be drawn up the pipe by the operation of the
MEV in the adjacent office. All open pipe conduits should be sealed to prevent such an
occurrence.

Conclusions/Recommendations

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

to improve indoor air quality:
1.

Use the window in the nurse’s office as much as practical to provide fresh air.

2.

Keep the door to the nurse’s office closed to prevent pollutant migration.

3.

Seal conduit holes in the electric box with an appropriate sealant.

4.

Clean the space and drip pan beneath the refrigerator. Examine the feasibility of moving
the refrigerator to another location away from the nurse’s office door.
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Figure 1
Configuration of Doors and Sources of Air Pollutants around Nurse’s
Office
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Figure 2
Likely Airflow Created by Retrofitted MEV around Nurse’s Office
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Picture 1

Office That Was Retrofitted With Mechanical Exhaust Vent

Picture 2

Door Vents for Office with MEV

Picture 3

Refrigerator outside Nurse Office, Note Nurse Office Door Open and Missing
Hallway Door
Picture 4

Utility Box in Exterior Reading Room

Picture 5

Open Conduit in Utility Box Shown In Picture 6

TABLE 1

Indoor Air Test Results
Winthrop Elementary School, Nurse’s Office, Melrose, MA
April 27, 2006
Location
Outside
(Background)
Nurse’s Office

Carbon
Dioxide
(*ppm)

Temp
(°F)

360

60

670

70

Relative
Humidity
(%)

Occupants
in Room

Windows
Openable

Supply

Exhaus
t

23

1

Y

N

N

66

Ventilation
Remarks

* ppm = parts per million parts of air
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%
1-1

