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Background/Introduction

In response to a request from William Kelley, Area Director for the Massachusetts
Department of Children and Families (DCF), the Massachusetts Department of Public Health
(MDPH), Bureau of Environmental Health (BEH), provided assistance and consultation
regarding indoor air quality concerns at the DCF office located at 110 Mulberry Street, Brockton,
Massachusetts. The request was prompted by occupant complaints of recurring respiratory
effects.

On June 16, 2009, a visit to conduct an indoor air quality reassessment was made to the
DCF by Cory Holmes, Environmental Analyst/Inspector in BEH’s Indoor Air Quality (IAQ)
Program. Mr. Holmes was accompanied by Mr. Kelley for portions of the reassessment. BEH
staff previously visited the building in September of 2006, and a report was issued (MDPH,
2006). The report showed that problems were identified and provided recommendations on how

to correct those problems.

Actions on Previous MDPH Recommendations

As mentioned, MDPH staff had previously visited the building and issued a report with
recommendations to improve indoor air quality (MDPH, 2006). A summary of actions taken on

previous recommendations is included as Appendix A.

Methods

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

Q-Trak, IAQ Monitor 8551. Air tests for airborne particle matter with a diameter less than 2.5



micrometers were taken with the TSI, DUSTTRAK™ Aerosol Monitor Model 8520. BEH staff
performed a visual inspection of building materials for water damage and/or microbial growth.
Moisture content of porous building materials was measured with a Delmhorst, BD-2000 Model,

Moisture Detector equipped with a Delmhorst Standard Probe.

Results

The DCF has an employee population of approximately 115 and is visited by up to 30

individuals daily. 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 below 800 parts per million
(ppm) in all but one area surveyed indicating adequate air exchange throughout the building the
day of the assessment. Several readings were recorded over the course of the visit in Ms.
Caledonia’s office, carbon dioxide levels ranged from 674 to 808. Mechanical ventilation is
provided by rooftop air-handling units (AHUs) (Picture 1). Fresh air is drawn into the AHUs
and delivered to occupied areas via ceiling-mounted air diffusers (Picture 2). Return air is drawn
into ceiling-mounted vents in common areas and ducted back to the AHUs (Picture 3). Offices
are not equipped with return vents but rely on undercut doors, which allow stale air to exit the
office into common areas where return vents are located.

Occupants in the row of offices including Ms. Caledonia’s expressed complaints of

thermal discomfort and lack of airflow. It is important to note that the nearest return vent is



approximately 20 to 25 feet down the corridor (Picture 4), which may result in a lack of air
exchange at times in this area. Mr. Kelley reported that the building management and his HVAC
vendor are examining ways to improve air exchange in this area. A supply vent in Ms. White’s
office that was obstructed with what looked like a manila envelope above the diffuser was also
observed (Picture 5). This alteration can create an imbalance in the system, resulting in uneven
heating/cooling conditions leading to occupant discomfort. In subsequent correspondence with
Mr. Kelley, MDPH learned that the obstruction has been removed. No provision for mechanical
ventilation was observed in the reception area, nor is this area equipped with a window.

Three digital wall-mounted thermostats control the heating, ventilating and air
conditioning (HVAC) system. Thermostats have fan settings of “on” and “automatic”.
Thermostats were set to the “on” setting during the assessment (Picture 6), which is
recommended by the MDPH to provide optimal air circulation.

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 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
the room. It is recommended that HVAC systems be re-balanced every five years to ensure
adequate air systems function (SMACNA, 1994). During the assessment Mr. Kelley contacted
building management who reported that the system was completely balanced five years ago with
adjustments to certain areas over the past year.

The Massachusetts Building Code requires a minimum ventilation rate of 20 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).

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 B.

Temperature readings ranged from 69° F to 76 °F, which were within or very close to the
lower end of the MDPH recommended comfort guidelines in all areas surveyed. The MDPH
recommends that indoor air temperatures be maintained in a range of 70 °F to 78 ° 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.



Relative humidity measurements in the building ranged from 44 to 55 percent, which
were within the MDPH recommended comfort range in all areas surveyed the day of 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 common during the heating season in the

northeast part of the United States.

Microbial/Moisture Concerns

Several areas had water damaged ceiling tiles. Water damaged ceiling tiles can provide a
source of mold and should be replaced after a water leak is discovered and repaired. Water
damaged tiles in conference room D (Picture 7), reportedly occurred from leakage of the air-
conditioning unit that was under repair at the time of the assessment. Water damaged tiles in
exterior areas (Pictures 8 and 9) appear to be from water penetration through the building
envelope/exterior walls. Mold concerns were expressed in Ms. Robidoux office, which had been
an area of previous water leaks. BEH staff removed a water stained tile to examine conditions
above the ceiling (Picture 10). The area had a large open space, which would facilitate drying in
the event of a leak. No visible mold or current water damage was observed.

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 materials tested in Ms. Robidoux’s office

were found to have low (i.e., normal) moisture content (Table 1) at the time of the assessment.



What appeared to be visible mold growth on a water damaged ceiling tile was observed
in the kitchen/break room (Picture 11). The tile was found to be wet at the time of the
assessment. BEH staff removed the tile and found a damaged pipe above it that appeared to be
the source of moisture (Picture 12).

The US Environmental Protection Agency (US EPA) and the American Conference of
Governmental Industrial Hygienists (ACGIH) recommend that porous materials be dried with
fans and heating within 24 to 48 hours of becoming wet (US EPA, 2001; ACGIH, 1989). If not
dried within this time frame, mold growth may occur. Once mold has colonized porous
materials (e.g., ceiling tiles) they are difficult to clean and should be removed/discarded.

Finally, pooling water around clogged roof drains was observed on the roof (Pictures 13
and 14). The freezing and thawing of water during winter months can lead to roof leaks and
subsequent water penetration into the interior of the building. Pooling water can also become
stagnant, which can lead to mold and bacterial growth, and serve as a breeding ground for

mosquitoes.

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 (um) or less (PM2.5) can produce
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).

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 1 ppm (Table 1).



No detectable levels of carbon monoxide were measured inside 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 pm or
less (PM10). According to the NAAQS, PM10 levels should not exceed 150 microgram per
cubic meter (ng/m®) 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 pg/m’ 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 ug/m’ (Table 1). PM2.5 levels
measured indoors ranged from 1 to 5 pg/m’ (Table 1), which were below the NAAQS PM2.5
level of 35 pg/m’. 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 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.



Other Conditions

AHU s are equipped with filters that strain particulates from airflow. BEH staff
conducted an inspection of rooftop AHUs and filters. Filters examined during the 2006
assessment were of a high efficiency pleated type (Picture 15). The filters examined in the unit
during the reassessment were found to be of a low efficiency mesh type that provides minimal
filtration of respirable dusts (Picture 16). In subsequent correspondence, MDPH learned that Mr.
Kelley requested that the HVAC vendor replace the low efficiency mesh filters with the high
efficiency pleated filters. In order to decrease aerosolized particulates, disposable filters with an
increased dust spot efficiency should be installed. The dust spot efficiency is the ability of a
filter to remove particulates of a certain diameter from air passing through the filter. Filters that
have been determined by ASHRAE to meet its standard for a dust spot efficiency of a minimum
of 40 percent (Minimum Efficiency Reporting Value equal to 9) would be sufficient to reduce
many airborne particulates (Thornburg, D., 2000; MEHRC, 1997; ASHRAE, 1992).

Finally, fluorescent light fixtures were missing covers in a number of areas (Picture 17
and 18). 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

DCF officials, working in conjunction with building management, staff and maintenance
personnel, have improved indoor environmental conditions in the building by implementing the
majority of BEH’s previous recommendations. In view of the findings at the time of the

reassessment, the following recommendations are made to further improve indoor air quality:
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Continue to implement all applicable recommendations listed in the previous MDPH
report (MDPH, 2006).

In order to improve thermal comfort/temperature control it is recommended that DCF
staff work in conjunction with building management and their HVAC vendor to
examine options to increase air exchange near the Caledonia suite of offices. Consider
adding ducted return vent or local exhaust.

Install supply vent in reception area and/or install passive vent in door to allow for air
exchange.

Supplement airflow by using openable windows to control for comfort (with the
exception of periods of high outdoor relative humidity to avoid condensation
problems). Care should be taken to ensure windows are properly closed at night and
weekends to avoid pipe freezing and potential flooding (during winter months).
Continue with plans to repair AC unit in conference room D.

Consider balancing mechanical ventilation systems every five years as per ventilation
industrial standards (SMACNA, 1994).

Continue to encourage DCF staff to report any complaints concerning temperature
control/preventive maintenance issues. Consider creating a work order form/system to
report building related issues and efforts to address those issues.

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

11



10.

11.

12.

13.

14.

15.

16.

all surfaces is recommended. Drinking water during the day can help ease some
symptoms associated with a dry environment (throat and sinus irritations).

Ensure leaks are repaired and replace water damaged ceiling tiles. Examine the area
above and around these areas for mold growth. Disinfect areas of water leaks with an
appropriate antimicrobial as needed.

Consider contacting a building envelope specialist to determine the most likely routes
of water penetration into the building.

Make repairs to pipe above ceiling tiles in the kitchen/breakroom.

Remove accumulated debris from roof drains and inspect regularly for proper drainage.
Increase the dust-spot efficiency of HVAC filters.

Replace all covers for fluorescent light fixtures.

Continue to clean carpeting annually or semi-annually in soiled high traffic areas as per
the recommendations of the Institute of Inspection, Cleaning and Restoration
Certification (IICRC). Copies of the IICRC fact sheet can be downloaded at:

http://www.cleancareseminars.com/carpet_cleaning_fag4.htm (IICRC, 2005).

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/iag.
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Picture 1

Picture 2

Ceiling-Mounted Supply Diffuser



Picture 3

Ceiling-Mounted Return Vent

Picture 4

Nearest Return Vent to (Caladonia) Row of Offices



Picture 5

Supply Diffuser in Ms. White’s Office Obstructed with a Manila Envelope

Picture 6

Digital Thermostat Set to Fan “On” Position



Picture 7

Water Damaged Ceiling Tiles in Conference Room D

Picture 8

Water Damaged Ceiling Tile along Exterior Wall



Picture 9

Water Damaged Ceiling Tile along Exterior Wall

Picture 10

Water Damaged Ceiling Tile along Exterior Wall in Ms. Robidoux’s Office



Picture 11

Water Damaged Ceiling Tile and Dark Staining That Appeared to be Mold Growth
(as Indicated by Arrow) in Kitchen/Breakroom

Picture 12

Damaged Pipe Directly above the Water Damaged Ceiling Tile in Kitchen/Breakroom



Picture 13

Pooling Water around Clogged Roof Drain

Picture 14

Close-Up of Clogged Roof Drain



Picture 15

High Efficiency Pleated Air Filters On-Site, Note Box Full of Filters (Top Left)

Picture 16

&

. AN

Low Efficiency Mesh Filter Installed in Rooftop AHUs



Picture 17

Fluorescent Light Fixture Missing Cover Exposing Bulbs

Picture 18

Fluorescent Light Fixture Missing Cover Exposing Bulbs



Location: Department of Children and Families

Indoor Air Results

Address: 110 Mulberry Street, Brockton, MA Table 1 Date: 6/16/2009
Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (Mg/m°) | Openable | supply Exhaust

Cool, overcast/cloudy, winds NE

Background 63 66 422 ND -1 2 1-13 MPH gusts up to 18 mph,
moderate truck traffic in area

Mcguinness 2 73 55 578 ND 3 Y Y

Unit

Case File 1 73 54 567 ND 3 N Y Plastic odors from binders, DO

Room

Robidoux Unit 3 73 53 572 ND 2 Y Y Plants, toaster

Robidoux 2 CT along window-low moisture

Office | 73 52 586 ND 3 Y Y Carpet and drywall-low moisture,
no visible mold growth above CTs

Mcguinness

Office 0 73 51 602 ND 2 N Y

Copy Area 1 74 52 627 ND 3 N Y

Geary Unit 3 74 51 686 ND 3 Y Y No return vent in general area

Geary Office 1 75 48 733 ND 4 Y Y No return vent in general area

pg/m’ = micrograms per cubic meter
ND = non detect

ppm = parts per million

Comfort Guidelines

AC = air conditioner

AD = air deodorizer
AP = air purifier

BD = backdraft

CD = chalk dust
CT = ceiling tile
DEM = dry erase materials

DO = door open

FC = food container
GW = gypsum wallboard
PC = photocopier
PF = personal fan

UF = upholstered furniture
VL = vent location

WD = water-damage(d)
WP = wall plaster

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/m’

Table 1, page 1




Location: Department of Children and Families

Address: 110 Mulberry Street, Brockton, MA

Table 1 (continued)

Indoor Air Results
Date: 6/16/2009

Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (ug/m®) | Openable | Supply | Exhaust
Caledonia DO, No return vent in general area
Office 1 75 48 746 ND 4 N Y N ~11:00 AM
. ) No return vent in general area,
Garibotto Unit 3 75 46 702 ND 3 N Y N
plants
Garibotto .
1 75 45 708 ND 4 N Y N DO, No return vent in general area
Office
Caledonia Unit 3 76 46 728 ND 4 N Y Y
Closed File 2 74 45 666 ND 4 N Y N Files, clutter, DO
Room
Joyce Office 1 74 47 576 ND 3 Y Y N
Area Director 1 74 47 576 ND 3 Y Y N
Admin
Area Director
Conference 0 74 47 611 ND 3 Y Y Y
Room
Admin 3 74 48 618 ND 3 Y Y Y

pg/m’ = micrograms per cubic meter
ND = non detect

ppm = parts per million

Comfort Guidelines

AC = air conditioner

AD = air deodorizer

AP = air purifier
BD = backdraft

CD = chalk dust
CT = ceiling tile
DEM = dry erase materials

DO = door open

FC = food container

GW = gypsum wallboard
PC = photocopier

PF = personal fan

UF = upholstered furniture
VL = vent location

WD = water-damaged

WP = wall plaster

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/m’

Table 1, page 2




Location: Department of Children and Families

Address: 110 Mulberry Street, Brockton, MA

Table 1 (continued)

Indoor Air Results
Date: 6/16/2009

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

Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (ug/m®) | Openable | Supply | Exhaust

Kelley Office 0 74 48 615 ND 4 Y Y N DO

Castellina 0 73 47 576 ND 4 Y Y N DO

Office

Horber Office 0 73 48 563 ND 3 Y Y N DO

Conference 0 74 49 674 ND 2 N Y Y DO

Room E

Reception 1 75 50 754 ND 4 N N N Recomme;nd install supply

Desk vent/passive vent door

Malave 2 74 48 602 ND 3 Y Y N

Ongoing Unit

Malave Office 0 74 47 589 ND 3 N Y N DO

Landoli Office 1 74 47 587 ND 3 N Y N DO

Cullen Office 1 74 47 608 ND 3 N Y N DO, plants
ppm = parts per million AC = air conditioner CD = chalk dust FC = food container UF = upholstered furniture
ug/m’ = 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

Relative Humidity: 40 - 60%

Particle matter 2.5

<35 ug/m’

Table 1, page 3




Location: Department of Children and Families

Address: 110 Mulberry Street, Brockton, MA

Table 1 (continued)

Indoor Air Results
Date: 6/16/2009

Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (Mg/m°) | Openable | Supply | Exhaust

Meting Room

Family 0 73 47 594 ND 4 N Y N DO

Resources

Sheppard 0 73 48 599 ND 4 Y Y N | DO

Office

Adoption Unit 2 73 48 653 ND 4 Y Y N WD CT corner

Lownds Unit 4 73 49 698 ND 4 N Y N

Medeiros 1 74 47 679 ND 4 N Y N DO

Office

Rucker Unit 6 74 48 721 ND 4 N Y N

Lownds Office 0 74 47 714 ND 4 N Y N DO

McGrath Unit 5 74 47 687 ND 4 N Y N

Rucker Office 0 74 47 709 ND 3 N Y N
ppm = parts per million AC = air conditioner CD = chalk dust FC = food container UF = upholstered furniture
ug/m’ = 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
> 800 ppm = indicative of ventilation problems

Relative Humidity: 40 - 60%

Particle matter 2.5 <35 ug/m’

Table 1, page 4




Location: Department of Children and Families

Address: 110 Mulberry Street, Brockton, MA Table 1 (continued)

Indoor Air Results
Date: 6/16/2009

Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (Mg/m°) | Openable | Supply | Exhaust
Kapp Office 1 73 46 658 ND 5 N Y N
Kapp Unit 4 74 48 691 ND 4 N Y N
McGrath 2 74 48 713 ND 5 N Y N | DO
Office
French Unit 4 74 49 730 ND 4 N Y N
French Office 0 74 49 713 ND 3 N Y N
Curran Unit 3 71 49 689 ND 5 Y Y N
Curran Office 0 72 49 672 ND 5 N Y N
F oster Care 1 71 48 634 ND 3 N v v Exterlor.door spaces-light
Unit penetration
Midge’s Atic 0 7 49 680 ND 4 N N N DO
(Storage)

CD = chalk dust
CT = ceiling tile

ppm = parts per million AC = air conditioner

pg/m’ = micrograms per cubic meter AD = air deodorizer
ND = non detect AP = air purifier

BD = backdraft

DEM = dry erase materials

DO = door open

Comfort Guidelines

FC = food container

GW = gypsum wallboard
PC = photocopier

PF = personal fan

UF = upholstered furniture
VL = vent location

WD = water-damaged

WP = wall plaster

Carbon Dioxide: < 600 ppm = preferred
600 - 800 ppm = acceptable

> 800 ppm = indicative of ventilation problems

Temperature:
Relative Humidity: 40 - 60%

70 - 78 °F

Particle matter 2.5 <35 ug/m’

Table 1, page 5




Location: Department of Children and Families

Address: 110 Mulberry Street, Brockton, MA

Table 1 (continued)

Indoor Air Results
Date: 6/16/2009

Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (Mg/m°) | Openable | Supply | Exhaust
Adolescent 2 70 47 709 ND 4 N Y Y 1 WD CT
Unit
Pierce Unit 2 69 48 699 ND 4 Y Y Y 1 WD CT over fire alarm light
Pierce Office 0 71 48 610 ND 4 N Y N DO
WD CT dark staining appears to be
Kitchen 0 7 51 648 ND 4 N v v mo!d growth, leaking pipe over tile,
Breakroom moisture measurement-
wet/saturated
Hartstone
Office 0 72 49 642 ND 4 N Y N
Page Office 1 73 50 625 ND 4 N Y N
White Office 1 74 50 693 ND 5 N Y N Supply obstructed with manila
envelope, DO
JRI Unit 3 74 49 672 ND 5 N Y N Thermostat Fan-On
Phillips Office 0 73 48 630 ND 3 N Y N DO
ppm = parts per million AC = air conditioner CD = chalk dust FC = food container UF = upholstered furniture
ug/m’ = 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
> 800 ppm = indicative of ventilation problems

Relative Humidity: 40 - 60%
Particle matter 2.5 <35 ug/m’

Table 1, page 6




Location: Department of Children and Families

Address: 110 Mulberry Street, Brockton, MA

Table 1 (continued)

Indoor Air Results
Date: 6/16/2009

Relative Carbon Carbon Ventilation Remarks
Location/ Occupants | Temp | Humidity | Dioxide | Monoxide | PM25 | Windows
Room in Room (°F) (%) (ppm) (ppm) (Mg/m°) | Openable | Supply | Exhaust
Phillips Unit 1 73 48 590 ND 3 N Y N
Aruda Office 0 74 48 629 ND 4 N Y N DO
Garibotto 1 75 46 749 ND 3 N Y N DO
Caledonia 0 75 44 674 ND 4 N Y N DO, ~ 12:45 PM
Geary 1 74 46 733 ND 4 N Y Y DO
Conference DO, 2 WD CT reportedly from
Room D 0 74 46 689 ND 4 N Y Y damaged AC unit, being repaired
Caledonia 1 75 45 808 ND 4 N Y N ~2:30 PM

pg/m’ = micrograms per cubic meter
ND = non detect

ppm = parts per million

Comfort Guidelines

AC = air conditioner

AD = air deodorizer
AP = air purifier

BD = backdraft

CD = chalk dust
CT = ceiling tile

DEM = dry erase materials

DO = door open

FC = food container

GW = gypsum wallboard
PC = photocopier

PF = personal fan

UF = upholstered furniture
VL = vent location

WD = water-damaged

WP = wall plaster

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/m’
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Appendix A

Actions on Previous MDPH Recommendations

The following is a status report of action(s) taken on previous MDPH recommendations

(in bold) based on reports from DCF officials, building management, maintenance personnel and

BEH staff observations.

1.  Inorder to improve thermal comfort/temperature control it is highly recommended that
DCEF staff work in conjunction with building management and their HVAC vendor to
examine the configuration of floor space and the placement of thermostats/sensors.
Consider adding additional zones, sensors and/or controls to improve comfort.

Action: In an attempt to improve comfort, additional sensors were reportedly added and
the system was re-balanced.

2. Continue with plans to install additional HVAC equipment in conference room D, an
increase in the supply of fresh outside air to this area is recommended.

Action: An additional HVAC unit was installed in conference room D.

3. Consult building management to determine function of vent outside the foster care
review/adolescent unit area. If vent is deactivated/unnecessary, consider sealing to
prevent air infiltration.

Action: At the time of the recent MDPH IAQ assessment, the function of the vent had
not been identified or sealed.

4. Seal spaces around exterior doors in the foster care review/adolescent unit area with
weather-stripping and/or a door sweep to prevent drafts and/or pest infiltration.

Action: Mr. Kelley reported that building management was making plans to install

weather-stripping beneath the doors.
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Appendix A
Consider applying solar (tinted) film to windows as needed to reduce solar gain/excess
heat.
Action: One room had the solar film applied; according to Mr. Kelley several occupants
reportedly declined the application.
Supplement airflow by using openable windows to control for comfort (with the
exception of periods of high outdoor relative humidity to avoid condensation
problems). Care should be taken to ensure windows are properly closed at night and
weekends to avoid pipe freezing and potential flooding (during winter months).
Action: Occupants were reportedly told by management of their option to open
windows to increase air circulation.
Encourage DCF staff to report any complaints concerning temperature
control/preventive maintenance issues.
Action: Mr. Kelley reported that DCF staff were encouraged to report temperature
complaints.
Ensure leaks are repaired and replace water damaged ceiling tiles. Examine the area
above and around these areas for mold growth. Disinfect areas of water leaks with an
appropriate antimicrobial as needed.
Action: Identification of leaks and repair is reportedly an ongoing process. Repeated
attempts have been made by building management via the use of private contractors to
identify and repair leaks, with some success. However, several problem areas are still
under investigation due to periodic leaks during severe wind and weather patterns. Water

damaged ceiling tiles were noted in exterior corners of the building. Although the ceiling
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10.

11.

12.

13.

Appendix A

tiles were stained, no visible mold growth was observed. Staff are encouraged to report
further damage and ongoing leaks to DCF/building management for corrective action.

Ensure plants have drip pans and avoid over-watering. Examine drip pans periodically

for mold growth and disinfect with an appropriate antimicrobial where necessary.
Action: Advice concerning use/maintenance of plants/drip pans was reportedly
communicated to DCF staff.

Relocate or place tile or rubber matting underneath water coolers in carpeted areas.

Clean and disinfect reservoirs as needed to prevent microbial growth.

Action: In subsequent correspondence with Mr. Kelley, it was reported that mats were
obtained for beneath water coolers.

Clean supply, return and restroom exhaust vents periodically of accumulated dust.
Action: It was reported that vents are on a schedule to be cleaned twice a year. Exhaust
vents tend to accumulate more dust/debris than supply vents and should be cleaned on a
more rigorous schedule, if needed.

Clean carpeting annually or semi-annually in soiled high traffic areas as per the

recommendations of the Institute of Inspection, Cleaning and Restoration Certification

(IICRC).

Action: Carpets are reported to be on a schedule to be cleaned twice a year.

Discontinue the personal use of spray pesticides within the building.

Action: DCEF staff were reportedly advised to discourage personal use of spray

pesticides.
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