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Memorandum 

To: Kevin Jones 

CC:  

From: Mark Winslow, REM, CMC, LEED AP BD+C 

Date: 11/15/16 

Re: Indoor Air Quality Sampling Event 

Sarah Gibbons Middle School – Westborough, MA 

GBCo Job No.  6900 

 

On Thursday November 10, 2016, a routine indoor air quality survey was conducted 
during normal operations.  This survey was conducted throughout the entire school 
including the active interior construction areas.  The intent of this survey was to 
identify any conditions that would represent a concern to the students and staff as well 
as to demonstrate the effectiveness of the construction isolation barriers.  This survey 
included visual, olfactory and data collection of samples for total particulate, PM 2.5 
particulate (particulate sizes of 2.5 microns and smaller), total volatile organic 
compounds (TVOC), carbon monoxide, carbon dioxide, temperature and relative 
humidity.  
 
Particulate samples were collected using a Dustrack II Aerosol Monitor Model 8530 
capable of recording gravimetric measurements of respirable and thoracic fractions; 
specifically focusing on 10μm size particles (PM 10) and 2.5μm size particles (PM 2.5). 
The TVOCs were collected using a ppbRAE Plus equipped with a 10.6 eV lamp capable 
of detecting TVOCs down to 1 part per billion (ppb); calibrated with an Isobutylene 
standard.  Tests for carbon dioxide, carbon monoxide, temperature and relative 
humidity were conducted with a TSI, Q-TRAK™ IAQ Monitor, Model 8551. 
 
All equipment was calibrated in accordance with manufactures specification before the 
start of the sampling event. The sampling event took place between the hours of 9:00 
am and 11:37 am. 
 
The following Table contains a list of the collected data. 
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Sample Location PM 10 
Particulate  

(mg/m
3
) 

PM 2.5 
Particulate  

(mg/m
3
) 

TVOCs 
(ppb) 

CO 
(ppm) 

CO
2 

(ppm) 
Temperature 

(
o
F) 

%RH 

Main office  - 0.002 176 0 624 69.7 35.1 

Principal’s Office - 0.001 159 0 577 - 29.9 

Main Entry (ceiling tiles 
removed) 

0.001 0.001 367 0 549 69.4 31.7 

Cafeteria (no students) - 0.002 185 0 470 70.4 30.2 

Woodshop (unoccupied) 0.015 0.004 289 0 577 71.6 32.4 

Health (Room 47 – 
unoccupied) 

0.002 0.001 188 0 555 71.3 31.8 

Corridor Outside Art Room 
(ceiling tiles removed) 

0.008 - 211 0 604 70.3 33.8 

Band Room (carpet; 
unoccupied) 

0.005 0.001 231 0 695 68.5 36.7 

Corridor Outside Stage 
(ceiling tiles removed) 

0.007 0.004 191 0 657 69.8 31.1 

Kitchen (construction area) 0.020 0.001 792 0 458 64.9 25.2 

Receiving (ceiling tiles 
removed) 

0.045 0.007 590 0 561 66.3 28.1 

Corridor Near Kitchen 
(ceiling tiles removed) 

0.009 0.001 354 0 509 68.5 29.9 

Gym (unoccupied) - 0.001 15 0 502 68.4 26.6 

Corridor Leading to Gym 
(ceiling tiles removed) 

0.028 0.011 54 0 488 67.6 28.3 

Corridor outside Room 29 
(inside construction zone) 

0.079 0.030 59 0 530 61.8 32.6 

Corridor at Construction 
Door to occupied portion of 
school (inside construction 
zone)* 

0.051 0.022 37 0 445 61.8 32.6 

Exterior (courtyard) - 0.001 0 0.1 389 46.1 35.6 

Conference Room near Main 
Office (unoccupied) 

0.002 0.001 35 0 500 66.8 31.0 

Faculty Work Room 
(unoccupied) 

0.002 0.002 46 0 518 71.1 28.8 

Library (temporary 
classroom space)** 

0.002 0.001 119 0 1022 72.6 33.7 

Corridor outside Room 35 0.029 0.008 169 0 890 71.1 33.6 

Corridor outside Room 34 
adjacent to door leading to 
construction space * 

0.038 0.006 112 0 721 71.3 31.2 

Corridor outside Room 38 0.013 0.001 107 0 634 71.3 28.5 

Science Lab 4 (unoccupied) 0.001 - 136 0 1084 70.7 26.8 

Classroom 19 (unoccupied) 0.003 - 21 0 672 70.5 26.8 

Classroom 20A 
(unoccupied) 

0.003 - 70 0 886 71.1 37.0 

Classroom 17 (unoccupied) 0.001 - 100 0 895 70.7 33.4 

Team Office 1 (unoccupied) 0.001 - 111 0 890 70.3 32.8 
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Sample Location PM 10 
Particulate  

(mg/m
3
) 

PM 2.5 
Particulate  

(mg/m
3
) 

TVOCs 
(ppb) 

CO 
(ppm) 

CO2 
(ppm) 

Temperature 
(
o
F) 

%RH 

Corridor Outside Room 6 0.001 - 90 0 900 - - 

Classroom 14 (unoccupied) 0.001 - 49 0 693 69.9 30.3 

Corridor outside Room 20 0.001 - 76 0 930 70.4 32.5 

Auditorium (unoccupied) 0.012 0.001 112 0 502 67.6 32.4 

Classroom 55 (unoccupied) 0.014 0.001 225 0 509 69.2 29.3 

Cafeteria; outside 
construction demising wall 
(unoccupied) 

0.010 0.002 112 0 473 71.8 27.2 

Exterior at Main Entrance 0.001 - 0 0.4 426 50.9 26.3 

Classroom 22 (unoccupied) 0.001 - 107 0 816 70.4 31.8 

Classroom 35 (unoccupied) 0.001 - 138 0 946 71.6 34.5 

Corridor outside Chorus 0.013 0.002 327 0 674 71.7 27.9 

Notes: 
* = Readings collected at construction door leading to occupied portions of the school; blue tape seal was 
observed to be partially removed.  However, readings collected at the door from the occupied side reveal 
no impact; levels were less than those observed within the construction area and were not considered to 
be an issue. 
** = Readings collected from within the former Library area which is being used for temporary classroom 
space.  Carbon dioxide levels were above background levels and were most likely attributed to the 
number of students and staff utilizing the area at one time.  It should be noted that CO2 levels are 
representative of ventilation effectiveness; while elevated above background it does not represent an 
immediate cause for alarm - it is an indication of an inadequate amount of outside air being brought into 
the space 
 

 

 
 
Observations and Discussion of Data 
 
The above data represents a single snap shot in time under normal school operating 
conditions.  While there are no standards/regulations specific to the indoor environment, to 
put the data in perspective the US EPA has established National Ambient Air Quality 
Standards (NAAQS) limits for exposure to particulate matter.  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 0.150 mg/m3 (or 150 μg/m3) in a 
24-hour average (US EPA, 2006).  The US EPA has since adopted a more protective standard 
for fine airborne particles.  This more stringent PM2.5 standard requires outdoor air particle 
levels be maintained below 0.035 mg/m3 (or 35 μg/m3) over a 24-hour average (US EPA, 
2006).  It should be noted that the Massachusetts Department of Public Health (MDPH) uses 
the more protective PM2.5 standard for evaluating airborne particulate matter 
concentrations in the indoor environment.  
 
None of the collected PM 2.5 samples exceeded the 0.035 mg/m3 criteria within the 
occupied portion of the school or the construction areas. 
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Indoor air quality can also be negatively influenced by the presence of materials 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.  While there are no standards/regulations for TVOCs within the indoor 
environment, the US Green Building Council (USGBC) Leadership in Energy and 
Environmental Design rating system for Schools (LEED BD+C v2009) contains an indoor air 
quality credits.  One of these credits examines several potential air contaminants at the 
completion of construction and prior to occupancy.  The maximum concentration of TVOC, 
averaged over a 4 hour time frame, acceptable to this credit is 500 ppb (USGBC LEED BD+C 
v2009). 
 
None of the collected samples exceeded the 500 ppb criteria. 
 
Carbon monoxide is a by-product of incomplete combustion of organic matter (e.g., 
gasoline, natural gas, propane, wood, etc.); exposure can produce immediate and acute 
health affects.  While there are no standards/regulations for carbon monoxide within the 
indoor environment, the USGBC rating system for Schools (LEED BD+C v2009) also contains 
an indoor air quality credit addressing carbon monoxide levels.  The maximum 
concentration of carbon monoxide, averaged over a 4 hour time frame, acceptable to this 
credit is 9 parts per million and no greater than 2 parts per million above outdoor levels 
(USGBC LEED BD+C v2009).   
 
No carbon monoxide was detected within the school at the time of the survey.  
 
Carbon dioxide is not a problem in and of itself.  As individuals breathe, carbon dioxide is 
exhaled; the greater the number of occupants in an area, the greater the concentration of 
carbon dioxide.  As such, 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 MDPH uses a guideline of 800 ppm for publicly occupied buildings; a guideline of 600 
ppm or less is reportedly preferred in schools. Exceedance of theses guideline should NOT 
be interpreted as a hazardous or life-threatening situation. An elevated carbon dioxide level 
is only an indication of an inadequate amount of outside air being brought into a building.  
The Occupational Safety and Health Administration (OSHA) standard for carbon dioxide is 
5,000 parts per million parts of air (ppm); employees may be exposed to this level for 40 
hours/week, based on a time-weighted average (OSHA, 1997). 
 
Carbon Dioxide concentrations above 600 ppm were detected in a number of locations 
throughout the school at the time of the survey.  It is anticipated that these levels will 
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decrease as the various construction phases are complete and the installed mechanical 
equipment is properly balanced. 
 
Relative Humidity levels, while for the most part were within ASHRAE limits, were observed 
to be at the lower end and could contribute to upper respiratory irritation (e.g. drying of 
mucus membranes, etc.).  
 
Lastly, IAQ samples collected along the construction demising walls (with the construction 
zone as well as from within the occupied school areas) revealed no impact on the occupied 
portions of the schools.  All barriers in general were intact and functioning as designed.  
However, it is recommended that the construction door located adjacent to Classroom 34 
be sealed on both sides and not used for general egress purposes.  If this door is to be used, 
a sticky matt needs to be placed within the occupied side in order to remove any dust 
and/or debris that may be trapped on personnel footwear. 
 
 
 


