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Background/Introduction

In responsc to a request lrom Roger Bourgeois, Supcrintendeni-Dircctor, Greater Lowell
Technical High School, the Massachuseits Department of Public Health (MDPH), Bureau ol
LEnvironmental Health (BEI) provided assistance and consullation vegarding indoor air quality
(IAQ) at the (Greater Towell Vocational 'I'cchnical High Schoot (GLTY located at 250 T'awtucket
Boulevard, Tyngsborough, Massachusctts. The request was prompted by concerns reparding
impacis on TAQ during ongoing constructionfrenovations in the school as well as pencral 1AQ
concerns in both elassrooms and vocalionalfshop areas. On Scptember 25, 2014, the GLT was
visited by Ruth Allasso, Envivonmental Enginemﬂnspccfﬁr in BUHs LAQ Program, and
Kathlcen Gilmore and Jason Dustin, Environmental Analysts/Inspeciors in the BEH's TAQ
Program {o conduct an IAQ asscssment. Puring the Scptember 25, 2014 visil, general classroom
and administrative arcas were primarily vigited, On October 7, 2014, BEILTAQ staff returned to
the building fo conduct an assessment in vocalional/shop areas. Ruth Alfasse, Linvironmental
Enginccrﬂnspclctm‘ in BEH’s TAQ Trogram and Michael Fecney, Dircctor of BEHs LAQ
Propram cmtfiuciéd this porion of the assessment.

Previously, on August 8, 2014, BEH/TAQ stalf visited the GLT to conduet an TAG
assessnient 1o identify procedures to reducefjwevent pollutant pathways from migrating from
consiruclion areas into occnpied areas while the school was wnderpoing exicnsive construclion
Iand renovations. Recommendations were made at that time and are delailed in o separale repert
(MDPLL, 2014).

The GILT is a multi-story building that was built in the 1970s, with atrium arcas and
skylights, composed primarily of conercte and meial, The buwilding has & flat roof that has

repartedly undergone recent repairs. The building houses nunierous classroams, offices,




laboratories, shop areas, kitchens, cafelerias, & gymnasivm, a swimming pool and other romms,

Maost windows in the building are nol openable.

Methods

Adr lests for carbon monoxide, carbon dioxide, temperature and relaiive humidity werce
conducled with the TSI, Q-Trak, IAQ Monitor, Modcl 7565, Air fests lor airborne particlc
malter with a diameter less (han 2.5 micrometers were taken with the TSI, DUSTIRAK ™
Aerosol Monitor Muodel 8520, Air tests for total volalile organic compounds (1'VOC) were
conducted us:in‘g-r, a MImRAL 2000 photoionizalion delector. BEIFIAQ staff also perlormed

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

Resnlis

The GL'T houses a student population of approximately 2,200 and approximalety 400
staff members. Tesls were laken during noimal operations a1 the school. Resulls from the
Scptember 23, 2014 visit appear in Tablc 1, while resulis from the October 7, 2014 visit appear

I Table 2
Discussion

Ventilation
it can be seen from Table © that carbon diexide levels were above 800 parts per million
(ppm} in 128 ont o' 213 greas tested during the Sepicmber 25, 2014 visit, indicating inadequate

air exchange in over hall' the areas tested.  As shown in Table 2, carbon dioxide lovels were



ventilation systems whonld be completed and aclivated seversl weeks following the assessment,
Univents were found marked lor removal and replacement, which is expected lo oceur over the
current school year.

During the Seplember 25, 2014 visil, il was observed that some restroom exhaust vents
were not drawing air {Table 1). Exhaust ventilation is neccssary to remove ¢xecss moisture and
previent restroom adors [rom penetrating tnto adjacent arcas.

Additional supply andfor cxhaust ventilation is provided o many ol the shop/vocational
areas, although in many cascs these systoms were lound (wmed of T or not funciional. For
exumnple, the following conditions were observed Ivom the Getober 7, 2014 visit:

¢ [ the graphics ares, it appears that what shﬂﬁld have been exhanst ventilation was eilther
backdralling or connected to supply air (l'able 2). In addition, no local exhaust was
mresent for the activitics occurring in the space.

e Inthe classroom adjacent 10 the graphics room {Table 2), supply ventilation was
obstracted by paper/cardboasrd and no local exhaust ventilation was prescent, allowing
products ol spray glue use fo Iinger.

¢ In the plumbing classroom {room 1442, Tuble 2), the {;xlmusl ventilation was observed to
be turncd off cven though there was ptumbing work occurring in the space. Staff
members turned the exhausi ventilation on at the time of the ﬁsit.

» The FTIVAC classroom located in 1443 showed evidence of being used lor acelylene
welding {Picthmre 5). This classroom is not equipped with any Jocal or dedicated exhaust

ventilation to remove products of combustion and fumes from this type of activity.



Exhausi venlilation was observed to be off or incilective in the metal machine shop
(Room 14203, where a visible haze was present as well as high levels of particulate
mialler (discussed further in the Parficulale Matter seclion of this assessment).

Several painting areas, including the aviobody arca (Lable 2, Picture 6) had spray boothy
with local exhaust venlilation; (hese appeared fo be in good condition and operable,
Spray painling aclivilies should take place in an operable spray booth with local exbaust
ventilation avlivated fo prevent the escape of fumes and particutale matier from painting
PLOCCSS0S.

T.ocel exhaust ventilation was also present in the metal fabrication arca which is set up Lo
allow scveral types of welding activities. The exhaust appeared 1o be operable, although
some of the dedicated ducting does not have the ability (o move closer 1o the work areas.
The culinary aits arca is cquipped wilh exhaust ventilation for the kitehen cquipment; this
appeared to be operable.

It was reported that for several arcas, new cxhanst venlilulion is being instailed and
should be operational within a fow wecks.

To maximize air exchange, the MDPH recomimends that both supply and cxhausl

veniilation operate continuously during periods of occupancy. Ln order 1o have proper

venhilation with a mechanical supply and exhaust system, the systems nust be balanced to

provide an adequaie amount of fresh air to the interior of & voom while removing stale air from

the room, Tiis recomnmended that HVAC systems be re-balanced every five years ta ensuic

adequale air systems function (SMACNA, 1994), Ralancing of the [1VAC sysfems is reportedly

planned once the systems arc back online.



Mirinmum design ventilation rales are mandaled by the Massachusetls Siale Building
Code (MSBC). Until 2011, ihe mininm ventilaiion rate in Massachusetts was higher (or both
oceupied olfice spaces and general classrooms, with similar requirements for other cccupied
spaces (BOCA, 1993). The cwrrent version of the MSBC, prﬁmulgatcd in 2011 by the State
Board of Building Regulations and Standavds {(SBBRE), adopted the 2009 International

dechanical Code (IMC) Lo set minimum ventilation rales. Please note that the MSBC is u

minimam standard that is not health-based. Al lower rates of cubic {eet per minute {chm) per

occupant of lresh air, carbon diexide levels would be expected fo rise significantly. A
venlilation raie of 20 cfim per cccupant of fiesh air provides optinal air cxchange resuiting in
carbon dioxide levels at or below 800 ppim in the indoor environment in cach arca measured.
MDPH recommends that earbon dioxide levels be maintained at 800 ppit or helow, This is
beeause most environmenial and cecupations] heallh scientists involved wilh research on 1AQ
atkl health effects have dogumended signi Beant mereases oindoor air gustity complaints and/or
health eifects when carbon dioxide levels rise above the MDPII puidelines of 800 ppm for
schools, office buildings and othar ocenpicd spaces (Suadell ot al., 2011). The ventilation must
be on at alf times that the room is cecupied. Providing adequaice (resh air ventilation with open
windows and mainfaining the lemperature in the comlort range during (he cold weather season is
impractical. Mechanical ventilation is usually required to provide adequate fresh air ventilation.
Carbon dioxide 15 nof 2 problom in and of itscH. It is usced as an indicﬂtm.' of the adequacy
of the fiesh air ventilation. As carbon dioxide levels rise, it indicates that the ventilating systom
is malfunctioning or the design occupancy ol the room 1s betng exceeded, When (his happens, a
buildup of common indoor air polhutanis can oecur, leading Lo discomivnl or heslih complsints,

LThe Ceeupational Salety and Health Adminisiraliom (OSHA) standard for carbon dioxide is



3,000 parts per million parts ol air (ppm). Workers may be exposed (o this level for 40
howsfweck, based on a lime-weighted average (OSTA, 1997).

The MDPH uses a guideline of 800 ppin for publicky -::cc:upi::d buildings. A guidcline of
E.ﬂﬂ. ppm or tess is prelerred in schools due fo the fact that the majority of oceupants are young
and considered o be 4 more sensitive population in the cvaluation of cavironmental healih
slatus, Inadequale ventilation and/or elevated temperatuves are major causes of complaints such
as respiratory, eye, nose and throat irrilation, lethargy and headaches. For more information
conceriting carbon dioxide, please see Appendix A,

Temperature readings during the September 25, 2014 visit ranped from 6817 to 77°F,
which were within or close 1o the MDPII recommended comfort guidelines (Table 1), On the
October 7, 2014 visif, temperaturce readings ranged from 69°F 1o 77°F, which were also within or
close fo ihe MDPFLL comfort range. The MDPH recommends that indoor air temperatures be
maiﬁiahmd in a range of 70°F 1o 78°F in order (o provide for the comfort of building occupants.
In many cascs concerning indoor air guality, Muctuations of temperature in ocoupicd spaccs arc
typically experienced, even in e building with an adequate fresh air supply.

The relative humidity measured during the September 25, 2014 visil ranged iTom 40 to
55 per;.:t:nt {Table 1), which was within the MDPH recommended comlor range. During the
October 7, 2014 visti, relative humidily measuremients ranged from 48 to 69 pereent, with the
cxception of the swimming pool area, in which relative h.umidit}r was mcasurcd at B6 percent.
‘The MDPH recommends & comfort ranpe of 40 to ﬁﬁ pereent Tor indoor abr relalive humidily,
Mote Lhat most of the relative hamidity measuremients above the MDPTT comlor range during the

Oclober 7, 2014 visit were in arcas with direel conlael lo the owtside through open doors; a rain



shower had occmred during that visil which would have inlluenced relative humidity in those
arcas.

Relulive humidity levels in the building would be expected to drop during the winter
muomnthy dug o heating, The_, sensation of dryness and irritation is cominon in a low relative
humidily environment. Low relative humidity is a very common probicm during the heating

season in the nertheast part of the United States.

Microbisk/Maoisture Concerns

Some arcas had waler-damaged cetling illes (Tﬂb]és 1 and 2; Picture 73, which may sten
from rool lesks, plumbing leaks and/ov condensation from air conditioning components. If
repeatedly moislened, ceiling tiles can be a mold growth medinm. Water-damaged ceiling tiles
should be replaced after a watcr lcak is discovercd and repaired.

Some classrooms bad sinks, BEH/IAG stalt observed thal the backsplash in a lew rooms
were opcn or not fufly sealed {Table 1), 1Mot w:;tt:.:rtighi, waler can penetrate thmu;—;h Ihe seam,
causing water damage, Waler-damaged wood was observed in one sink cabinct from a historic
plumbing leak or condensation from cold-water piping. Scveral classroom sinks were also found
to l;awe porous materials {c.g., cardboard, pager, cioth) stored beneath them where the materials
can be subject to water cxposure,

Water dispensers were localed 1o several hallways over carpeting (L'able 1; Picture 8Y.
Overflow/spills rom water coolers/fountains can moisten carpeting, 1t iz recommended that
these dispensers be located on non-porous flooring or a watcrproof mat. 1t is also impottant ihat
the catch basin of water coolers be cleaned rcgulari}r as stagnant watcr can be a souree of odors,

Planis were observed in several classrooms and offiecs (Tables | and 2; Picture 3} Planl

soil, standing waler and drip pans can be potential sovrees of mobd growlh, Drip pans shoutd be



inspected periodically for mold growth and over watcring should be aveided. Plants should also
be located away from ventilation sources to prevent acrosclization of dirt, pollen or mold.

A fish tank was observed in one elassroom (Table 2). Fish 1anks should be kept clean to
prevent odors, and shoutd nol be placed on porous matevials in case ol leaks or spills,

In several of the shops, emergency showers and eyewash stations were observed located
in carpeted areas (Pieture 9, Table 2). Carpeting in these areas should be removed.

A dehwmidifving unit was observed in the graphics workroom (Lable 2). This usit had a
condensation drair into the sink. Dehumidifiers should be cleaned regularly and maintained in
accordance with manufacturer’s instruetions in order to prevent spills gnd odors hrom stagnant
water.

‘The outside ol the huilding was examined (or additionat sources of water penctration.
‘The building lagade shows signs of water staining in some arcas {Picturc.lﬂ}, which may
indicale (hat rool drains or gutter systems arc not functioning ideally and need cleaning andfor
maintenance. [t may also indicate that weep holes along the boliom of the building are clogged
and should be elcaned. An exierior wall system should consist of an exterior curtain wall (ligure
2). Behind the curlain wall is an air spuce that allows for water to drain downward and for the
" exterior cladding system io dry. In order to allow for water fo drain from the exicrior brick
gysten, a seres of weep holes is customarily installed in the cxterior wall, al or near the
. ieundation slab/exterior wall system junction. Weep holes allow lor zecumulated water to drain
from a wall system (Dalzell, 1955). Opposile the exterior wall and across the air spacc is a
continuots, water-resistant material adhered to the back-up wall that forms the drainage plane,
‘The putpose of the drainage plane is to prevent moisture that crosscs the air space [rom

penctrating the inlerior ol the building. The plane also dirccts moisture downwaids toward the
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weep boles. The drainage plane should be continunus, Where bresks exist in the drainage planc
(c.g., window syslems, door syslems, aiv inlakes), addilional materials (e, Nushing) are
instatled as iransitional surlaces lo divect waler to weep holes, If the drainage plane is
discontinuous, missing flashing or lacking air space, rainwater may accumulate insig;lc the wall

cuvily and lead to moisture penctration imto the building (Figure 3).

Oher Indoor Air Evalustions

Indoar air quality can be negatively inlluenced by the presence of respiratory irritants,
such as products of combustion. The process of combustion praduces a mimber of pollutants.
Comimon combuslion emissions include carbon mc-nﬂxidc, carbon dioxidc, water vapor, and
sinoke {line girbome particle material). Of these mafterials, cxposure to carbon monoxide and
parliculate matier with a diameter of 2.5 micrometers {pum) or less (PM2.5) can produce
inmnediate, acute health offects upon exposuve, To deiﬁ‘mine whether combustion products were
present in the indoor environmenl, ﬁEfIHAQ staff obfained measwrements for carbon monoxide

atd PM2.5,

Carban Monoxide

Carbon monoxide 1s ¢ by-product of incomplete combustion of arganic matter {¢.o.,
gasoline, wood and tobacco). Exposure to carbon monoxide can produce nmicdiate and acuic
health elfects. Several air quality standards have been established to addeess carbon monoxide
and prevent symptoms from cxposurc to these substances. The MDPH established a comrective
action level concerning carbon monoxide in ice skating rinks that use fossil-lueled ice

resurfacing equipment. If an operator ol an indoor ice rink measures 3 carbon monoxide level

Il



over 30 ppm, taken 20 minutes after resurlacing within g rink, that operator most take actions to
reduce carbon monoxide Ievels (MDPH, 1997),

The American Socicty ol Healing Relvigeration end Air Conditioning Lingincers
(ASHRAL) has adopted the National Ambient Air Quality Standards (NAAQS) a5 one sel of
crilevia for asscssing indoor air quality and monitoring of fresh air intvoduced by TTVAC systéms
(ASTIRAL, 1989). The NAAQS are standards catablished by the US EPA to protect the public
health from six critevia pollutants, including carbon monoxide angd particulate matter (US EPA,
2006). As recommended by ASIIRAL, pollntani levels f;rl' [resh an intreduced to a building
should not exceed the NAAQS levels (ASHRAF, 1989). The NAAQS weic adopted by
refevence in the Building Officials & Code Administrators (BOCA) National Mechanical Code
of 1993 (BOCA, 1993), which is now an IIVAC standard included in the Massachusetts State
Bui.ldiné Code (SBBRS, 2011). According to the NAAQS, carbon ﬁlunuxidﬂ levels in outdoor
air should nol exceed 9 ppnrin an cight-hour average (UUS BI'A, 20006).

Carbon moenoxide should not be present in a typical, indoor envirenment. 1F il is presont,
indaor carbon monoxide levels should be less than or equal to outdoor lovels. Ouidoor carbon
monoxide concentrations were non-delect (ND) and no measurable levels of carbon monoxide
were detected in the building during the Scptember 25, 2014 visit (Table 1), Outdoor carbon
monoxide measwrements on the day of the Oclober 7, 2014 visit were ND (Table 2). Howover,
carbon monoxide measurements of 7.6 10 9.0 ppin were detected in onc arca, the HVA_C
workroom (Table 2) during ihe Oclober 7, 2014 visit; DPH stall believe this was due to
workshop activilies being conducted in that room, which generated products of combustion.

1 was verbally recoommended at the time of the Oclober 7, 2014 visit that the door be

opened to the oulside in the IIVAC workroom 10 reduce carbon monoxide levels. lﬁ addition, it
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was recommended that carbon monoxide deteelons be inslalled in all classrooms and other arcas
where combustion-related activitios vegularly luke place, This includes the kilchen areas, where
stoves were obscrved o have pilot lighis, ﬁilchen hoods wili vent products of combustion when
activaled, however pilol Higlis continue to produce smiall amounts of combustion products af all

times. Ti may be beneficial fo replace stoves with pilot liphts with thosc using clectric ignition.

Particidate Matter

The US EPA has csiablished NAAQS limils for exposure to parliculate maller.
Particnlate matier includes airborne solids, which can resull in eye and respirgiory irritation if
cxposure oceurs, The NAAQS onginally esiablished exposure limits to particulate matter with a
diameter of 10 pwm or less (PM10). According to the NAAQS, PM10 {ovels should not execed
150 micrograms per cubic meter (ng/m”) in a 24-hour average (LS EPA, 2000). These standards
were adopted by both ASHEAL and BOCA. Sineo theissyance ol the ASHRAFE standard ang
BOCA Code, US EPA established a mure proleclive standand [or (ine sirborne particles. This
more siringenl PM2.5 standard requires outdoor air particle levels be maintained below 35 jilg;"m.:i
over @ 24-hour average (US LPA, 2006). Although both the ASHRAL standard and BOCA
Code adopted the PMI10 standard for cvalualing air qualily, MDPH uses the more profechive
PM2.5 standard for cvaluating airborne pariiculaie matler concentralions in the indoor
cnvironmant.

During the Seplember 25, 201 4 visit, ouidoor PM2.5 was measured at 13 ;.lg."lrfi {lTablc 1)
and PM2 5 levels meusured indoors ranged from 1 to 45 pg/in’ {Lable 1), most of which were
below (he NAAGS PM2.5 level of 35 pg/m™ with the exception of 4 classroomsfateas, which

were close lo the standard. During the October 7, 2014 visif, ontdoor PM2.5 was measured at |1

kg/m’. Levels indoors ranped from 4 pg/m’ to 1,470 ng/m®. Approximately half of (he arcas
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tested during the October 7, 2010 7 visit had PM2.5 readings above the NAAGQS PM2.5 standard.
‘This is due io the nalure of activilies that are occurring in vocational shops which produce
stnoke, dusl, spray snd other serosols. Elevated levels were imeasured in arcas where active
processes, meluding use of spray glue (in a graphics room), painting, carpentry, masonry, and
electronics, plumbing and I1VAC hot work. The highest levels (up to 1,470 pg/m™) were
measured in the metal fabrication lab, where it appeared that most of the machines were
operating simultancousty and the dedicaled exhausi systems were off, resulting in a visible haze
and mctallic/burning odors in (he room. While elevated levels of particulate matter arc to be
cxpected in the industrial-lype setlings represented by vocational shops, additional controls for
dust, spray and (ume can be pat in place to assist in reducing generation and inm‘aasing. removal

al pariiculaie matter, including:

Operating local and other dedicated exhaust ventilation (c.g., .activating the cxhaust syslem in

the HVAC, plumbing und melal labrication labs);

»  Adding dedicated exhavst ventilation in the electronics lab, where soldering was ocourring;

* Disconfinning the performance ol ot work, such as acetylenc braising/welding in room
1443, which has no dedicaled exhaust and moving thc_tsc activitics to a room more suitable
for such work, or adding local exhaust to this arca;

»  Twning on AIRMAX filter systems in the masonry workshops to remove large particles
from Lhe air, and increasing cleaning of Noors ang other surfaces to remove particulate matter
that can later be acrosclived; and

+  [se dedicaied exhaust ventilation and consider operating only those machines needed in the

metal fabricstion machinery room {14200,
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Vrequently, indoor air levels ol parliculale n.ml‘ier (including PM2.5) cun be al higher
levels than.thﬂsc measured ouldeors, A number of mechanicat devices and/or activities .that
occur in buildings can generale particulate matter during normal operations. Sourccs of indoor
airhome particutate matter may include but are not limited to particles gencrated during the
aperalion of fan belts in the HYAC system, use of stoves and/or micvowave ovens in kitchen
areas; use of photocopiers, fax machines and compuler printing devices; operaiion of an ordinary

vacunn cleancr and heavy ool allic indoors,

Votatile Organie Compouneds

Indaor air comcentrations can be greatly impacted by the uge of products conlgining
volatile organic compounds (VOCs). VOUs arc carbon-conlaining substances that have the
abiliiy lo evaporate at room temperature. Freguenlly, exposure 1o low levels of total .\.-"UCS
( TVOCs) may produce eye, nose, throat and/or respiratory irritation in some scnsilive
individuals, For example, chemicals evaporating from & painl can ﬁtt;:rre{l al room {emperature
wottid most likely contain TVOCs.

To determine whether 'T'VOCs were present in aress being investigated, air monitoring
lor TVOCs was conducted duving both the Seplember 25, 2014 and the October 7, 2014 visit.
Outdoor levels were NI during both visils. During the September 25 2014 visit, levels
measared indoors ranged Fromt ND fo 6.1ppm (Table 1). Levels of TVOC less than | ppm we
typically considered .wiihin the range of background concentrations. Tevels in excess of 1 ppm
wore measired n the Graphics room, the halbway outside and a classroom associated with
plumibing (Table 1). These concantiations of TVOCs indicate that the graphics and plumbing

areas need additional exhanst ventilation for the work ihat is ocowring there.
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Duriag the October 7, 2014 visit, 1TVOCs measured inside ranged from ND 1o 13,1 ppm.
Aress wilh levels in excess of 1 ppm included the Graphics area, the metal fabrication area
(room 1420, as discussed miler Particwlufe Maiter above) und one of the cosmetology rooms.
Aguin, these measurcments indicate the need or better conbrol of work areas, including
mcreased exhaust ventilation and source conliol. Consideration should also be given to
substitution of chemicals used n the praphics areas.

TYOC measuremenis in cosmetology arcas may stem from the use of sterilixabion and
beauty producls such hair spray and permanent/color solutions. Other t:};ut:lnicals that may
release VOCs that are commeon in cosmetology include nail polish, removers, cleanets and
praducts containing fragrances/pevlomes, The oder of hair permanent solution was detecled in
hallways near one of the cosmelology mums;. doors to this room should remain closed while
work is being conducied.

BEH/AAQ stalt also recommend the use of vented manicure lables lor (he cosmetalepy
program. These lables are frequently nsed in nail salons o reduce exposure to YOCUs, The
tables ana. equipped with a small cxhaust vent at the fop vear the work surface and fan/blower to
remove YOCs from the arca of active use (e.g., where nail lacquer, nail polish removers, and
glues arc applicd). 1M they wre used, measures should be taken to ensuwre exhaust rom (hese
tahll;:s is properly directed outside, and that the mechanical equipment is maintained and serviced
regularly lor oplimal funetion.

Current Material Safely Data Sheels (MSDSs) for all products used in the building must
be available in case of an accident or spill. To addition, containers of products thal may emil

¥ 0Cs should be kept Llighily closed whenever not in use.
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Bloring the September 25, 2014 visit, a strong odor was obscrved i the gymnasinm and it
way reported that the fleor had been finished with polyurcthane withix.l the last five days.
Coatings of palyurcthanc give off I'VOCs and odors when ihey are apphicd and until they ave
cured/dried. BLILAAQ staff further advised that the area should be isolated and generously
ventilated to the outdoors using [ans to keep the area under negalive pressuce 1o avoid the odors
gefting into necupicd spaces unlil the coalings are completely cured.

These are pholocopiers in various aress of the buiiding {Tables 1 and 2). Photocopicts
can be sources of pollutants such as VOCs, ozone, heat and odors, particulacly if the equipment
is ofder and in frequent use. Both VOCs and ozonc arc rcspfratm'y irritants (Schmidt Eikin,
1992), Photecopiers and laminators should be kepl in well veniilated romims, and should be
located near windows or cxhaust vents. 3-I prinlers were also observed in several rooms
(Picture 11; Table 2). These deviees mell plastic and;’ur other materials and can produce YOCs
as well as heat and odors, They should be located in @ well-veniilated arca.

Cleaning and sanitization products were observed in s-ﬂmc rooms (Tables | and 2), These
products .Ei)]llﬂill chemnieals that can be'iritating to the eyes, nose and throal of sensitive
individuals. Cleaning produets shouid be properly lubeled and stored in an area inaccessible to
children. In addition, a Malerial Salely Data Sheets (MSDS) should be available at a central
location for cach product in the event of an eimergency. Consideration should be given 1o
providing ieaching staf! with school issued cleaning products and supplics o prevent any
potential lor adverse chemical interactions between residues lell from cleaners used by the
facilities staff and thosc lefi by cleancrs brought in by others,

| Dry crase boards and related malerisls were noled in some ¢lassrooms (Tables .l and 2).

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



methyl isobutyl ketone, n-bulyl acetale and bulyl-celluselve {Sanford, 199%), which can be
irritating 1o the eyes, nnsé aned throal,

Air [vesheners, deodorizing materials and other scented products were observed in some
arcas { Fables | and 2; Picture 12). Air deodorizers mnta.in chomicals thal can be irrilating fo the
eyes, nose and throat of sensitive individuals. Many air resheners contain | 4-dichlorobenzene,
a VOO which may causc reductions in Iang lunciion (NTH, 2006}, Furthermore, deodorizing
agents do not rcmove matorials gaum’_ng ¢ddors, but rather mask odors that may be present in the
area.

Hatwd sanitizer was also found in some spaces (Tables 1 and 2), Hand sanitizer producls
may cotilain ethyl alcohol and/or izopropy! alcobiol which are highly volatile and may be

irritaling 1o the eyes and nose, and may also contain Fagrances 1o which some people may be

sensitive (GOJO, 20077,

Other Conditions

In the elecironics laboratory, work was being porformed on small electronic devices
using soldering ivons. A spool of lcad-containing solder was observed in this room (Pictue 13).
Lead is a neurotoxin and poses health risks, particularly among children under six years of age;
lead exposure in preghanl women can also impact the developient of the foius. Lead can be
stored in the body lor a lengthy period of time (A'TSDR, 2007) and L'm; be absorbed into the
body Umough inhalation (breathing of dust or fumes) and through ingesiion (eating ar drinking
lead-contaminated food or beverages). Use ol lead-containing solder can pravide exposue
opporiunities, particularly with the lack of exhaust ventilation noted, and there is the potential for
lead-containing dusts to persist on hands, clothing and other items in the classroom where they

can laler be fransferred to food or other ilems placed into the mouth.
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Lead and other foxic constitients nay be present in the small electronics used in this avea
s well as those used in plambing progeams (e.g., lead and oakum joints). Tn aress/vocational
proprams where toxic constiluenis may be encountered, including the electronics laboratory,
students should wash their hunds al the end of the session, cspeciatly before cating, to prevent the
spread of lead dust and other contaminants to food. “The use of disposable gloves o protect
]1;;111{19 [ivvm contamination should also be considered. Cleanup in arcas where lead and other
loxic melals may be encountered should be performed regularty and (horoughly.

It was obscrved during the Seplember 25, 2014 visil (hat the cluldeare area (“tot shop™) is
located directly adjacent to some ol the cosmetology romns. As nofed sbove, cosmeiolopy
programs can be a source of a number of pollutants, including 'I'VOCs and particulate matfer.
Children are parlicularly susceptible to the cffects of pollutants. lncreasing the exhaust
venlilalion 1o the cosmetology arca and cnsuring the doors 1o those workshops remain closed is
important to protoct the hc_:alth of the childven in care,

At the time of the Scplember 25, 2014 visil, in the biology laboratory storage/work room,
the refrigerator appeared lo be used for both food and chemical storape (Table 1}. Additionally,
there was a microwave and other food preparation equipment located in this room, Food should
nol be stoved or prepared in the same locations as chemical use and slorage because of the
poteniial for cross contamination. [t was reporied (hat this romn is part of the next phasc of the
construction and will not be used aller approximaiely Jaouary 2015, Untll that time, foosd
preparation activitics should be moved to another location.

In an engineering classroom, plastic fabrication machinery was observed loculed ina

carpeted area, and plasiic bits and dust were obscrved on the carpet. Carpeting is hard to keep
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clean and can serve as a reservoir of particulale matier thal can be reagrosolized, This carpeting
showld be removed and replaced with tile or cther non-porous Mooring.

Tloles were observed in ductwork in a few rooms (Picture 14; Tables 1 and 2). Thess
holes were used during the construction over the sunimcr for portable [IVAC equipment. lioles
in duetwork can prevent effective air distribution and allow particulate matter and odors to coter
ducts and be distributed to other arcas of the buoilding. These holes should be sealed. Sinularty,
i some arcas cciling tiles wore observed {0 be ajar or missing (Picture 15, Tables | ang 2),
which can alin_w ihe distribution of particulale maiter and odors between areas. An intact ceiling
file syslem should be maintained.

I one of the engineering classrooms, a “drying box™ had heen constructed wsing a hand
dryer as the source of warm abr (Picture 16). 1f this ci.cvicc is nsed, any V(OCs, dusts or other
naterials that arc off-passing from the ileing being dried would be distiibuted (o the rest ol the
occupicd classroont. This device was dim:nmwct;ad during lhe assessment,

I some arcas, ifems were observed on the Noor, windowsills, tablefops, counters,
bookeases and desks {Picture 17; Tables 1 amd 2). The large number of items stored in
classrooms provides a source for dusts to accumulate. ‘T'hesc items {e.g., papers, folders, boxes)
make it difficult for custodial staff fo clean. liems should be relocated and/or cleaned
periodically to avoid excessive dusl build up.

BPust was observed acoumulated on the blades of persenal fans and supply vents {Picfure
18&; Table 1), Vents andl fans should be cleaned periodically i crder to prevent them from
serving as a source of asrosolized particutate matter,

As mentioned, floors in some areas of the GL'T arc covered by wall-to-wall carpeting. 1t

was not clear whether a carpet cleaning prograin is in place. The Institule of Tnspection,
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Cleaning and Restoration Certification (IICRC), recommends that carpeting be cleanced annually
(or semi-unnually in soiled high traffic areas) (IICRC, 2012). It was reported that the carpeting
was installed in the 19705, The average lifcspan of carpcting is approximately 11 years {Bishop,
2002, therefore, consideration should be given to planning lor new Nooring, Disintegrating
texliles can be a source of airborne particidate mailer, which can be iiritating fo fhe eyes, nose

and throat.

Conclustons/Recommendations

In view of the findings, the following recommendations are made:

L. Continue with plans 1o make renovationsfupgrades to building IIVAC systems inchiding
installing and repairing exhaust ventilation and replaccment of univents.

2. Operate, supply and exhaust ventilation and usivents cortinuous!y during periods of
schogl occupancy to maximize air cxchange.

3 {Uhperate all dedicated cxhaust vents and {ask-hased exhaust ventilalion, including welding
cxhanst and spray booths, conlinuously when work s ongoing in that arca and for a
period of time aller. For areas where pollutant-gencriting work is often bcing-, Pt formed,
constder pulling exhaust ventilation on a timer to ensure that these exhaust syslems are on
when needed.

4. Maintain all spray booths int accordance with manulachwrer’s mstructions and use them to
perform spray painling aclivities,

5. Remove blockages from the univents and supply vents to allow for aicflow.

6. Reslore exhaust ventilution to restrooms fo remove excess moistuee and odors, Ensure

thal exhaust vents are ducled to the outside of the building.
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1.

12.

13.

14.

15.

Consider adopting a balaneng schedule for mechanical venlilalion sysiems every 5 years,
as rcmmlmc:ndcd by venlilalion indusirial standerds {SMACNA, 1994).

lor buildings in New England, periods of low relative humidity during the winter ave
often unavoiduble. Therefore, scru-pulous cleaning pl'acticcs should be adopted 1o
minim%m comnion indoor air contaminants whose irritant elfeets can be enhunced when
the relalive humidity is lew. l'o control tor dusts, a ligh elficiency particulate mrestance
(TTEPA) filter equipped vacuum: cleaner in conjunclion with wet wiping of all surfaces is
recommended. Avoid the use of leather dusters. Drinking water during the day can help
CAsC somo symplotns assoviated with a dry environment {throat and sinus irritations).
Remove water-damaged ceiling tiles and cxaminc for source ol water, Monitor [or luture
lcaks. Aller necessary repairs are made, replace any waler-damaged ceiling liies.:

Seal breaches, seams, and spaces between sink counlertops and backsplashes to provent
waler damage.

Refrain from storing porous malenials beneath sinks.

Consider moving waler dispensing equipment to arcas with tiled Noors insiead of
carpeiing, ur inslalling.waim'pmﬂf mais fo prevent water damage 1o carpeting.

Enswre indoor plants arc equipped with drip pans, Examine drip pans periodically for
meld growth and disinfoet with an appropriate antimicrobial, as needed. Move plents
away from the ai_r slreeﬁn of mechanical venfilation cquipment,

Remove carpeling and install non-porous ﬂnnrillg matcrials in (he greas where
cmergency showers end eyewashes arc prescnt.

Clean amd maintlain dehunudificrs in aceordance with manufacturer’s instructions.
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16,

17.

18.

14,

20,

21.

22

23,

Examineg rocf drain and weepheolc S}'.stcms to ensure that they are not clopped and arc
functioning cfitcicntly to drain watcr from the building. Repair as nceessary.

Consider instatling carbon monoxide deieclors in areas where combuslion products may
he produced, such as the HYAC workroom,

Consider replacing stoves that have pilod lights with those using eleclric ignition (o
reduce exposure o producls ol combuslion.

Ensure thal any aclivities that may produce high ievels of particulate matter, fumes,
TVOCs and/or odors take place in rooms with operable exhausi ventilation. For
example: discontinue the performance of welding/hot work in reom 1443 or ensure that
this roomn is supplicd with exhaust, constder adding tusk-based exhaust 1o the eleclronics
laboratory where soldering takes place, and consider the use of task-based exhaust in the
form of manicure tables in the cosmetology workshop.

Use ihe AIRMAX systems in ﬁm masory workshops and clean surt‘acc:?; regutarly to
reduce levels of particulate matter. |

Linsure that cxhaust is functional in the metal Gbricalion ares, and do not use machines
all at once unless exhaust systems can handle the load.

Inereasefrepair exhaust ventilation in the praphics arcas and consider adding task-based
dedicated exhaust for printing and other activitics that may produce significant amounts
of TVOCs. linswre exhaust ventilation in this avea 1s nol backdraliing, Ensure that doors
to the halbway from this area remam closed during work,

Consider substitution ol chemicals that ave less toxic and produce fewer TVOCs for

graphics-related provesses.
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24, Lnsure that studenits wash hands thoroughly aller any workshop aciivities, including
electronics work, which may cxpose studenis to heavy metals or ;:}lhﬂr ioxic constiluents,
Constider the usc of disposable gloves 1 cases where malerials are handled.

25, Linsure that all chemicals in use in the bulding, whether in the science arcas,
workshop/vacalional areas or lor janitorial/cleaning purposcs, arc kept in clearly labeled,
scaled containers and that MSDSs are available in casc of spill or incident, All cleaning
roducts used at the facility shounld be approved by the school duparlm::ﬁi with MSDS®
available at a central location.

26, Ensure that the pymnasium avea is well ventilated and completely scparated from the resi
of the building while the polyurelhane {tooring is. being applicd and while it cures. [sc
fans and open doors/windows Lo create negative pressure in the gym as compared io the
rest of the building (o prevent migration of odors. Perform as much ol this work ol
howrs (evenings and weekends) as possible.

27. Consider moving all photocopicrs, laminators and 3-T printers Lo areas with dedicated
exhaust ventilation.

28, Clean chalk and dry erase boards and trays, as well as pencil sharpencrs regudarly 1o
&void build-up of parliculate matter.

29 Avoid combining areas where food is stored or pmgure_d wilh areas where chemicals are
slored or used to prevent cross conlamination, o nol use chemical storercoms for ﬁ:sﬂd
preparation or cating,.

30. Consider replacing capeling in the plastics fabrication arca with floor Ule or move plastic
lathes and similar equipment o uncaepeted arcas.

il. Repair ductwork to close holes left from use of portablc HVAC syslems,
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32.

33.

34.

35

36

37

34,

39.

40,

Replace missing ceiling tiles and ensure that the ceiling tile system is intact.

Remove the “drying box” shown in Picture 16; if this fumction is noeded, cnswe that (he
cxhaust [ronm the unit vents to the outside of the building.

Clean accumulated duast and debris periodically from supp! y vemls and blades of personal
lans,

Store cleaning products properly and out of vesch ol students. Ensuvie spray bottles are
properly labeied. All cleaning products used at the facility should be approved by the
sehool department/administration with MSIDS’ available at a cenfral location.

Refrain fron: having scented candles or using air fresheners/deodovizers Lo prevent
cxposiure to VOCs,

Consider reducing the amount of items that are slored in classrooms to assist with
cleaning.

Clean caipefing annually or semi-amnually in soiled high traffic arcas as por the
recommendations of the nstiluie of Tnspection, Cleaning and Restoration Certification
{(LICRC, 2012). Replace carpeting over 11 years old. Consider a non-porous surface
{c.g., vinyl iloor Liles) or carpet squarcs for casicr mainlenance/replacement.

For comsiraction that will oceur while the building is vccupied this schaol year, please
reler lo Appendix 13, Mcﬂmds Used to Reduce/Mrevent Exposuie to
Construction/Renovation Generated Pollutants in Oecupicd Buildings.

Consider adopling ihe US FPA (2000) document, “l'ools for Schools,™ as an instrument
for maintaining # good indoor air quality cnvironment in the building. This docwment is

available at: hilp:/fwww.epa.goviiag/schoolsfindex himl
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41. Refer to resonree manua! and other related indoor air quality decuments located on the
MIXPLLs website for further building-wide cvaluations and advice on maintaining pablic

buildings. These documents arc available at htp//mass.gov/dphiiag.
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Appendix A

Carbon Dioxide and its Use in Evaluating Adequacy
of Ventilation in Buildings

The Bureau of Environmental Health's (BEH) Indoor Air Quality (IAQ) Program
examines indoor air quality conditions that may have an effect on building occupants. The status
of the ventilation system, potential moisture problems/microbial growth and identification of
respiratory irritants are examined in detail, which are described in the attached report. In order to
examine the function of the ventilation system, measurements for carbon dioxidc, temperature
and relative humidity are taken., Carbon dioxide measurements are éommonly used to assess the
adequacy of ventilation within an indoor environment.

Carbon dioxide is an odorless, colorless gas. It is found naturally in the environment and
is produced in the respiration process of living beings, Another sourcé of carbon dioxide is the
burning of fossil fuels, Carbon dioxide concentration in the atmospheré is approximately 250-
600 ppm (Beard, 1982; NIOSH, 1987).

Carbon dioxide measurements within an occupied building are a standard method used to
gauge the adequacy of ventilation systems. Carbon dioxide is used in this process for a number
of reasons. Any occupied building will have normally occurring environmental pollutants in its
interior. Human beings produce waste heat, moisture and carbon dioxide as by-products of the
respiration process. Equipment, plants, cleaning products or supplies normally found in any
building can pl'od_uce gases, vapors, fumes or dusts when in use. If a building has an adequately
operating mechanical ventilation system, these normally occurring environmental pollutants will
be diluted and removed from the inferior of the building. The introduction of fresh air both
increases the comfort of the occupants and serves to dilute norrﬁaily occutring environmental

pollutants.
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An operating exhaust ventilation system physically removes air from a room and thereby
removes environmental pollutants. The operation of supply in conjunction wit.h the exhaust
ventilation systém creates airflow through a room, which increases the comfort of the occupants.

If al} or part of the ventilation system becomes non-functional, a build up of normally occurring
environmental pollutants may occur, resulting in an increase in the discomfort of occupants.

The MDPH approach to resolving iﬁdoor air quality problems in schools and public
buildings is generally two-fold: 1) improving ventilation to dilute and remove environmenﬁl
pollutants and 2) reducing or ¢liminating exposure opportunities from materials that may be
.adversely affecting indoor air quality. In the case of an odor complaint of unknown origin, it is
common for BEH staff to receive several descriptions from building occupants. A description of
odor is subjective, based on the individual’s life experiences and perception. Rather than test for
a potential series of thousands of chemicals to identify the unknown material, carbon dioxide is
used o judge the adequaéy of airflow as it both dilutes and removes indoor air environmental
pollutants.

As previously mentioned, carbon dioxide is used as a diagnostic tool to evaIuaFe air
exchange by building ventilation systems. The presence of increased levels of carbon dioxide in
indoor air of buildings is attributed to occupancy. As individuals breathe, carbon dioxide is
exhaled. The greater the.number of occupants, the greater the amount of carbon dioxide
produced. Carbon dioxide concentration build up in indoor environments is attributed to
inefficient or non-functioning ventilation systems. 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/wecek, based on a time-weighted average

(OSHA, 1997).
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Carbon dioxide can be a hazard within enclosed areas with no air supply. These types of
enclosed areas are known as confined spaces. Manholes, mines and sewer systems aré examples
of confined spaces. An ordinary building is not considered a confined space. Carbon dioxidé air
exposure limits for employees gnd the general public have been established by a number of
governmental health and industrial safety groups. Each of these standards of air concentrations is
expressed in parts per million (ppm). Table 1 is a listing of carbon dioxide air concentrations
and related health effects and standards.

The MDPH usés a guideline of 800 ppm for publicly occupied buildings (Burge et al.,
1990; Gold, 1992; Norback, 1990; OSHA, 1994; Redlich, 1997; Rosenstock, 1996; SMACNA,
1998). 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. Several sources indicate that indoor air problems are significantly
reduced at 600 ppm or less of carbon dioxide (ACGIH, 1998; Bright et al., 1992; Hill, 1992;
NIOSH, 1987). Inadequate ventilation and/or elevated temperatures are major causes of
complaints such as respiratory, eye, nose and throat irritation, lethargy and headaches.

Air levels for carbon dioxide that indicate that indoor air quality may be a problem have
been established by the American Society of Heating, Refrigerating and Air-conditioning
7 IEngineers (ASHRAE). Above 1,000 ppm of carbon dioxide, ASHRAE recommends adjustment
of the building’s ventilation system (ASHRAE, 1989). In 2001, ASHRAE modified their
standard to indicate that no more than 700 ppm above the outdoor air conceniration; however
800 ppm is the level where further investigation will occur. |

Carbon dioxide itself has no acute (short-term) health effects associated with low level

exposure (below 5,000 ppm). The main effect of carbon dioxide involves its ability to displace
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oxygen for the air in a confined space. As oxygen is inhaled, carbon dioxide levels build up in
the confined space, with a decrease in oxygen content in the available air. This displacement of
oxygen makes carbon dioxide ‘;;1 simple asphyxiant. At carbon dioxide levels of 30,000 ppm,
severe headaches, diffuse sweating, and labored breathing have been reported. No chronic
health effects are reported at air levels below 5,000 ppm.

Air testing is one method used to determine whetﬁer carbon dioxide levels exceed the
comfort levels recommended. If carbon dioxide levels are over 800-1,000 ppm, the MDPH
recommends adjustment of the building's ventilation system. The MDPH recommends that
corrective measures be taken at levels above 800 ppm of carbon dioxide in office buildings or
schools. (Please note that carbon dioxide levels measured below 800 ppm may not decrease
indoor air quality complaints). Sources of environmental pollutants indoors can often induce
symptoms in exposed individuals regardless of the adequacy of the ventilation system. As an
egalnple, an idling bus outside a building may have minimal effect on carbon dioxide levels, but
can be a source of carbon monoxide, particulates and odors via the ventilation system.

Therefore, the MDPH strategy of adequate ventilation coupled with pollutant source
reduction/removal serves to improve indoor air quality in a building. Please note that each table
included in the IAQ assessment lists BEH comfort levels for carbon dioxide levels at the bottom
(i.e. carbon dioxide levels between 600 ppm to 800 ppm are acceptable and <600 ppm is
preferable). While carbon dioxide levels are important, focusing on these air measurements in
isolation to all other recommendations is a misinterpretation of the recommendations made in

these assessments.
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Table 1: Carbon Dioxide Air Level Standards

250 600 ppm None . Concennatlons in amblent air Beald R R 1982
NIOSH, 1987
600 ppm None Few indoor air complaints, used as ACGIH, 1998;
reference for air exchange for Bright et al., 1992;
protection of children Hill, 1992;
NIOSH 1987
800 ppm None Used as an indicator of ventilation Mendler, 2003
adequacy in schools and public Bell, A. A., 2000,
buildings, used as reference for air NCOSP, 1998;
exchange for protection of children SMACNA, 1998;
EA, 1997,

Redlich, 1997;
Rosenstock, 1996,
OSHA, 1994,
Gold, 1992;
Burge et al., 1990,
Norback, 1990 ;
IDPH, Unknown
1000 ppm None Used as an indicator of ventilation ASHRAE, 1989
inadequacy concerning removal of
odors from the interior of building,
950-1300 ppm*  None Used as an indicator of ventilation ASHRALE, 1999
inadequacy concerning removal of
odors from the interior of building,

700 ppm (over None Used as an indicator of ventilation ASHRAE, 2001
background) inadequacy concerning removal of
odors from the interior of building,
5000 ppm No acute (short Permissible Exposure L1m1t/Th1eshold ACGIH, 1999
term) or chronic Limit Value OSHA, 1997
(long-term) health
cffects
30,000 ppm Severe headaches,  Short-term Exposure Limit ACGIH, 1999
diffuse sweating, ACGIH. 1986
and labored
breathing

* outdoor carbon dioxide measurement +700 ppm
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BUREAU OF ENVIRONMENTAL HEALTH

Indoor Air Quality Program

Methods Used to Reduce/Prevent Exposure to Construction/Renovation
Generated Pollutants in Occupied Buildings

November 2006

Among the most serious indoor air quality health issues is the potential exposure to
construction/renovation-generated pollutants in occupied buildings. The renovation of occupied
buildings provides a number of potential exposure opportunities to pollutants. Demolition of the
building materials can provide exposure to mold, asbestos, lead, bird waste and other respiratory
irritants. The application of tile adhesive, roofing materials, paints and other products used during
renovations provide point sources of volatile organic compounds (VOCs) and other irritating
chemicals. Contractors frequently use fossil fueled construction and heating equipment in indoor
areas undergoing renovations. Combustion products (e.g. carbon monoxide) can migrate into
occupied areas. The impact of construction/renovation pollutants on occupied areas can be
evaluated through air monitoring for VOCs, airborne particles and products of combustion.
Preventing and/or minimizing exposure to construction/renovation-generated pollutants is essential
to reduce indoor air-related symptoms in building occupants,

In 1999, the State Department of Education (DOE) amended their regulations to require that state
funded construction projects follow established guidelines to prevent exposure of building
occupants to construction/renovation pollutants. Subsequently, Chapter 208 of the Acts of 2004
transferred responsibility for the School Building Assistance Program from the DOE to the
Massachusetts School Building Authority (MSBA), On September 6, 2006, the MSBA enacted
regulations that require that schools receiving funds under the program for construction or
renovation projects must confer with the most current edition of the "IAQ Guidelines for Occupied
Buildings Under Construction" published by the Sheet Metal and Air Conditioning Contractors
National Association, Inc. (SMACNA) 963 CMR 2.04(2)(c),(d).

The MDPH has prepared this guidance in order to prevent/reduce the migration of renovation-
generated pollutants into occupied areas and their potential impact on indoor air quality. The
MDPH suggests that the following steps be taken on any renovation project within a public
building. : '

Physical Isolation of Occupied Areas from Renovation Areas

Renovations of buildings should be separated from occupied areas by constructing temporary
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physical barriers. These barriers are typically constructed of plywood and polyethylene plastic built
in or over passageways between the construction area and the occupied spaces. Construction
barriers should be sealed with polyethylene plastic and duct tape on the construction side as well as
the occupied side to provide a duel barrier. Inspection of these barriers should be conducted daily
prior fo commencement of construction activities to ensure integrity. A log of the location and
condition of each barrier should be maintained in a log book.

Other migratory pathways for pollutants to move between construction and occupied areas should
be examined and sealed. These migratory pathways may include but are not limited to:

»  Crawlspaces

» Electrical outlets and light switches in shared walls
* Pipe and electrical conduits between walls

*  Ventilation system ductwork

* Holes in interior walls and/or spaces above interior walls and roof/floor decking (e.g., spaces
above ceiling tile systems). :

Outdoor construction-generated pollutants can migrate indoors under various conditions. The
following are recommendations to reduce migration of outdoor pollutants to the indoor
environment:

* Seal around exterior doors with weather stripping and door sweeps to prevent infiltration of
outdoor construction-generated pollutants.

* Cover with tarps any dirt/debris piles in close proximity to the building or wet down dn“t/debns
to decrease aerosolization of particulates, when possible.

= Change HVAC filters more regularly in areas impacted by renovation activities. Upgrading to
more efficient filters for these units should also be considered,

* Temporarily deactivate the HVAC system during construction generating high amounts of
outdoor pollutants. If activity is longer than one day, alternative means of ventilation should be
provided for the impacted areas. If not feasible, relocation of activities in these areas should be
considered.

The Use of Pressurization/Depressurization Techniques

Construction sites should be isolated and depressurized compared with occupied areas to control for
renovation pollutants. To achieve depressurization, use fans to draw air away from occupied areas.
Use of the existing supply ventilation system to introduce fresh outside air into occupied space
should be used to increase air pressure in occupied areas adjacent to construction activities. In order
to assess whether depressurization has occurred, air pressure monitoring (using a micromanometer)
to measure air pressure differential between occupied space and construction areas should be used.
Monitoring should be done daily at each barrier to ensure appropriate pressurization. Results of the
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location, dates and results of air pressure monitoring should be kept in a log book. No construction
work should occur in areas immediately adjacent to occupied areas ift

" Depressurization is not achieved,
* Air pressure monitoring has not been done that day, or

*  Odor/construction related complaints have been made by occupants in adjacent areas,

Operation of the Existing Ventilation Systems

Precautions should be taken to avoid the re-enfrainment of construction-related materials into the
building’s HVAC system. The design of each system must be assessed to determine how it may be
impacted by renovation activities and contingency plans to maintain adequate supply of fresh air
and temperature must also be developed and implemented to maintain building occupant safety and
comfort. Specific HVAC protection requirements pertain to the return, central filtration and supply
components of the ventilation system. This may entail shutting down systems (when possible)
during periods of heavy construction and demolition, ensuring systems are isolated from
contaminated environments, sealing ventilation openings with plastic and using filters with a higher
dust spot efficiency where needed.

Administrative Management to Prevent Exposure to Construction Generated Pollutants

Various administrative actions can also prevent occupant exposures to construction/renovation-
generated pollutants. The following measures should be used to prevent, eliminate or reduce
occupant exposure to construction-generated pollutants:

* Schedule projects that produce large amounts of dusts, odors and emissions during unoccupied
petiods or periods of low occupancy.

» Develop a notification system for building occupants to report construction/renovation related
odors and/or dust problems to the building administrator. These concerns should be relayed to
the contractor in a manner to allow for a timely remediation of the problem.

* Disseminate scheduling itinerary to all affected parties; this can be done in the form of
meetings, newsletters or weekly bulletins.

* Notify occupants about construction activities that may be conducted in close proximity to their
work areas. In certain cases, HVAC equipment for areas adjacent to construction activities may
need to be deactivated and windows closed periodically to prevent unfiltered air and vehicle
exhaust from entering the building. For this reason, prior notification(s) should be made.

» If possible, relocate susceptible persons and those with pre-existing medical conditions {(e.g.,
hypersensitivity, asthma) away from areas of renovations.

* Keep Material Safety Data Sheets (MSDS) for all construction materials used during
renovations in an area that is accessible to all individuals during periods of building opelatlons
as required by the Massachusetts Right-To-Know Act,
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Control/Reduction of Pollutants in Occupied Areas

Frequently, renovations include the replacement of components of the HVAC system, rendering
windows as the only source of fresh air, In this environment, removal of normally occurring
pollutants as well as construction-generated pollutants must be enhanced to reduce exposure.

The following recommendations are made to reduce exposure under these circumstances:

Implement prudent housekeeping and work site practices to minimize exposure to renovation
pollutants. This should include daily cleaning of occupied areas during the course of renovation
work generating dust, fumes and other particulate materials.

Consider increasing the number of personnel or work hours for existing staff (e.g., before
school) to provide increased cleaning of dirt/dust accumulation in occupied areas due to
construction/renovation activities.

Control for dusts by using a high efficiency particulate air filter (HEPA) equipped vacuum
cleaner in conjunction with wet wiping/mopping of ail surfaces.

Cover with tarps any dirt/debris piles (indoors and outdoors) in close proximity to the building
or wet down dirt/debris (outdoors) to decrease aerosolization of particulates, when possible.

Change HVAC filters more regularly in areas impacted by renovation activities. Upgrading to
more efficient filters for these units should also be considered,

Inspection upon Request

The Massachusetts Department of Public Health, Bureau of Environmental Health, Indoor Air
Quality Program, is available to inspect a public building upon receipt of a written request for
inspection from and in cooperation with the appropriate government agency.

QUESTIONS

If you have any questions concerning these guidelines, please contact:

Massachusetts Department of Public Health

Bureau of Environmental Health, Indoor Air Quality Program
250 Washington Street, 7" Floor

Boston, MA 02108

Phone: (617) 624-5757 Fax: (617) 624-5777

Document Reviewed: August 2008
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Outdoors

Outdoor Air

Figure 1: Unit Ventilator (Univent)

Mixed Air
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Indoors

Heating/Cooling Coil
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Air Flow Control
Louvers

Air Flow

44— = Fresh air return
<—— = Mixed air




Figure 2

Drainage Plane Function: Weep Holes Drain Water from the Wall System to
Prevent Moisture Penetration into the Interior

Drainage Plane

Driving Rain

Exterior Curtain Wall
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Figure 2




Weep Hole Blocked with Wick

Exterior Curtain Wall
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Figure 3
Drainage Plane
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Moisture

Blocked Weep Hole: Water Accumulates in the Drainage Plane
Accumulate Water

Figure 3



Picture 1

Picture 2

Refurn vent inside superintendent’s suite




Picture 3

Univent blocked with items and plants

Picture 4

Supply vent blocked with plastic



Picture §

Acetylene welding setup in HVAC reom with no exhaust ventilation

Picture 6

Spray booth



Picture 7

Picture 8
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Water dispenser over carpet



Picture 9

Picture 10

Signs of water staining on exterior walls



Picture 11

One kind of 3-D printer found in the school

Picture 12

Scented air deodorizer



Picture 13
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Picture 14

Hole in ductwork from portable HYAC system



Picture 15

ing tiles
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-Picture 16

box connected to hand dryer
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Homemade dry



Picture 17
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Items on desks and floor

Picture 18

Dirty personal fan
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