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This documenc provides proper!)' managers 
and building operators wich :i. proven approach, 
related working tools and basic technical 
information for effectively managing and solving 
problems related to indoor air quality (lAQ) 
in office buildings. 

'I 

l 
I 
.I 
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! 

i 
The primary focus is on indoor air quality and 
the directly related issues of ventilation, tem­
perature and humidity. Other environmental 
factors such as noise, lighting and space layout 
are covered briefly. Attention is dra~vn particu­
larly m Section 4, v..rhich outlines proactive 
management through prevention and Section 5, 
which describes how to manage complaints 
::ind reponed problems. 

! 

'~ 

Experience has shown dearly that the effective­
ness of IAQ management and problem-solving 
depends on open, frank communications with 
the building·s oc:cupant'i and orher parties 
involved. To assist the property manager, 
Section 6 proposes a communication strategy 
for indoor air quality issues . 
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2.1 Managing 1:he 
Indoor Environment -
The Challenge 

The indoor air qualiry issue has come ro the 
fore, in parr, because of an increase in environ­
mental awareness and general expeccacions of 
today's building occupant:. Employee represen­
tative associations have also helped increase 
the focus on all aspects of rhe working 
environment, including air qualiry. 

Ac the same time, the property manager's and 
building operator's task of providing a produc­
tive working environment: has become increas­
ingly complex due to greater use of synthetic 
macerials in construction and furnishings; 
tighter building construction; and more sophis­
ticated heating, vencilation, cooling and control 
systems. Ironically, the very complexiry of the 
environmental control problem often results in 
a diminished ability of occupants to directly 
influence the environment which surrounds 
them. In some cases, this can contribute to the 
frustration of tenants and perhaps even 
suspicion regarding environmental quality. 

2-2 Deftning Indoor 
Air qualify 

Indoor air quality is generally described in 
terms of two main parameters. 

• The first factor is the level of various pollu­
tants found in the air. These pollutants can 
range from carbon dioxide, which we all 
exhale, to low levels of ocher organic and 
inorganic chemicals such as formaldehyde. 
Some pollutants are generated by building 
activicies, materials, equipment and occu­
pancs. Ochers may be present in the outside 
air entering the building. 

• The second factor is the amount of oucdoor 
air being provided in the building. Obviously, 
these two parameters are linked: the more 
oucdoor air supplied, the greacer the dilucion 
of air pollutants in the building. 

9 

Other factors in the indoor air qualiry equacion 
are air remperature and relacive humidiry. 

Indoor air quality can be defined strictly from 
a health and safety viewpoint as do standards 
for poUutancs from the US Occupational Safety 
and Heal ch Associacion (OSHA) and from the 
American Conference of Governmental Industrial 
Hygieniscs (ACGIH). In office buildings, how­
ever, ir is more appropriate to look beyond 
basic health and safery to employee comforr 
and productiviry. Standards developed by the 
American Sociery of Heating, Refrigerating and 
Air Conditioning Engineers (ASHRAE) reflect 
chis approach. ASHRAE's Standard 62-1989 is 
widely accepted in the industry. It secs ouc the 
following air quality recommendations: 

a. carbon dioxide - 1000 pares per million 
(ppm); and 

b. oucdoor air supply - 10 litres per second 
per person in office workstations. 

ASHRAE recognizes that it is not always possi­
ble co satisfy everyone. The above standard is 
intended to result in abouc 80% of building 
occupancs being fully satisfied with the air qual­
ity and the remainder being somewhat less than 
completely satisfied. 

The cominuum of occupant satisfaction in 
Figure 1 depiets indoor air quality standards 
in terms of boch health and safety and comfort 
and productivicy. 

E.xperience has shown thac the majority of work­
ing environment complaints relate ro thermal 
comfort. Thermal comforr is achieved when a 
person's body heat is dissipated at the same race 
that ic is being generated. Each individual's ther­
mal comfort is affected by environmental and 
personal factors, which include the following: 

• temperarure; 
• relative humidity; 
• air motion: 
• activity level; 
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• doching: :ind 
• scare of health. 

Given che differences in seasonal clothing, the 
ASHRAE Standard 55-1981 recognizes cwo com­
fort zones - one for wincer and rhe ocher for 
summer. The cemperarure and relative humidity 
t R.H. ) ranges satisfying rhe majoricy (80%) of 
healthy people are 20-27°C with 20-7()0Ai R.H. 
To decermine if specific combinations of tem­
perature :.ind relative humidicy in these ranges 
lit: wichin che seasonal comfort: zone, property 
managers should consult the ASHRAE Standard. 

2.3 Achieving Air Quali-ty 
in the Workplace 

Tht: challenge of maintaining air quality 
standards must be approached wirhin a broader 
comexr. One of rhe key responsibilities of any 
property managemenc organization is to 
provide rhe occupants of its building with a 
productive working environmenc which meets 
all c:irgets specified by rhe building owner or 
asset-manager. Normally, rhese environmental 
targets are based on industry-accepted 
stancb.rds such as rhose established by rhe 
ASHRAE. 

A good building environment does not just 
happen. [t is the product of a well-structured 
professional approach over rhe entire Life cycle 
of a fac ilicy. This approach includes the 
following: 

• good design in accordance wirh accepted 
standards: 

• formal commissioning co ensure the building 
systems are functioning as intended; 

• special ventilation strategies during the first 
year of operations while new building materi­
als are off-gassing and while systems are 
being fine-runed; 

• an active preventive maintenance program; 

II 
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• regular periodic inspections by che property 
manager: 

• investigation of any environmental problems 
or complaincs: 

• testing and special in-depch invescigacion by 
consultancs (in-house or external) where 
problems persist; 

• open communication, including a service-call 
system for tenancs; and 

• meecings wich renancs and their safety and 
healrh committees and consultation wich 
health and other regulatory officials as 
required. 

2.4 Role of the Property 
Manager 

In existing buildings, managing good air quality 
requires a well-coordinated effort by rhe build­
ing management team, operators, maintenance 
support: and technical staff, spearheaded by the 
property manager. 

To play this leading role, rhe property manager 
muse be conversant with indoor environmental 
standards, knowledgeable about the indoor air 
quality issue and familiar with pocential air 
contaminant sources and rhe environmental 
systems in his/her buildings. The property 
manager should ensure a preventive approach 
is adopted towards indoor air quality problems 
through a preventive maintenance program and 
by regular personal building performance 
checks. finally, the property manager muse be 
able to handle occupants' complaints about 
indoor air qualicy, investigate the causes and 
coordinate any corrective action. 

The property manager's fundamemal responsi­
bility with respect to indoor air quality is to 
ensure each building is operated to meet estab­
lished environmental standards. 

To proactively and successfully manage indoor 
air quality, property managers must understand 

• - .. ,. 1-o· ~ - .... -
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the role of the various parties involved in the 
indoor air qualicy issue. Included would be the 
building owner. health authoricy, regulatory 
agency and the tenant. For federal government 
accommodation, the responsibilities of each of 
the parties is set out in Annex 7.1. 

A note of caution - tenams will sometimes 
indicate thac the building environment is caus­
ing symptoms of ill health in employees. The 
propercy manager is not a health professional 
and should, therefore, avoid becoming 
involved in requescs for assessmenc and analy­
sis of suspected threacs to health. These should 
be referred, in consultation with the tenanc, co 
the responsible health authoricy (Health and 
Welfare Canada in the case of Federal 
Government employees). The property 

• manager should work hand in hand with the 
responsible health official to ensure the opera­
tion of the building is noc contributing to any 
health problems. 
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3.1 Prevention of IAQ Problems 

3.2 Proactive Management of IAQ 
Complaints and Problems 
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Sections -t. 5 and 6 of this manual together ·~virh 
Annexes 7.2 to 7.7 furnish property managers 
with a proven approach and the essential cools 
for managing indoor air qualiry in their buildings. 
This managemenc framework ::md rhe related 
tools are also illusrraced in Figures 2 and 3. 

3.1 Prevention of IAq 
Problems 

1. Once a property manager is committed t0 

the proactive management of indoor air 
qualiry, the first seep is co become 
knowledgeable about the elements of the 
IAQ issue, including the following: 

• rhe basic concepts of the operation of typi­
cal heating, ventilation and air conditioning 
systems used in buildings (Annex 7.9): 

• the definition of indoor air qualiry (Section 
2.2); and 

• the common causes and solutions to 
indoor air quality problems (Sections 4 and 
5 and Annex 7.8). 

Titis information allows the property manager 
co professionally deal with environmental 
problems and inrelligendy address these mac­
rers with specialises, tenants and union repre­
senracives. (It is noced that employee associa­
tions are generally very well informed on 
indoor air quality issues.) 

2. The next seep is co prevent environmental 
problems by periodically inspecting the 
building systems and assessing operating 
activities which could affect the indoor air 
quality. The derailed inspection checklist in 
Annex 7.2 is designed for use on the property 
manager's first IAQ inspection of a facility. A 
simplified prococol for annual follow-up 
inspections is provided in Annex i.3. These 
IAQ inspections can be completed in con­
junction wich normal building performance 

IS 

reviews and will assist the property manager 
in early identification of poremial environ­
mental problems. 

3. The third seep is to address and correct any 
deficiencies found during the preventive 
inspection. Recommended follow-up actions 
are indicated for each irem on the inspection 
checklist in Annex 7.2. 

3-2 Proactive Management 
of IAq Complain-ts and 
Problems 

1. If a tenant is nor satisfied with the indoor air 
qualicy in a building, the next step is to doc­
ument and analyze the acrual complaints. To 
this end, a suggested framework is provided 
in Annexes 7.4 and 7.;. This will help the 
property manager distinguish between 
routine minor local incidents and significant 
general complaints which require thorough 
follow-up investigation. 

2. In the case of significant general IAQ com­
plaints, the property manager should person­
ally carry our an investigation in consultation 
with the building operator. Titis is categorized 
as a Level 1 investigation. The detailed air 
quality investigation checklist in Annex 7.2 
will assist the property manager in investigat­
ing borh zone and building-wide IAQ com­
plaints and in taking the appropriate action 
co correct any problems identified. 

3. If the results of the Level 1 investigation are 
inconclusive, the next step is co initiate 
follow-up IAQ investigations by technical 
specialises. at a progressively increasing level 
of expertise as required (i.e., Level 2 and 
Level 3 investigations). Guidance on 
initiating these technical investigations is 
provided in Section 5. 
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4. The ne..'Ct two seeps involve caking remedial 
actions co correct problems identified during 
IAQ investigations and ch.en verifying their 
effectiveness. A recommended approach to 
addressing identified deficiencies is included 
in Section ; . 

; . Dialogue wich all parties involved should 
take place chroughout all che scages 
described above. A recommended communi­
cation strategy is presenced in Section 6. This 
will help che property manager establish 
open frank communication, maintain 
cre:dibilicy and promote effective client and 
tenant relations, while addressing indoor air 
quality issues. 

( 

I6 



r-

r 

·:.• ~: 

: ...-.. ~·'!Z•" 
-~ .r.: .... . 

-~-:.~ -~ :y · ~ .::::,,~~~'..r · . : .. 
6-.Jit:E, ·-. ,~ .. 

,..-..~ .-.:c.-..-EIC.'r~ 

~~.A.Ciii-EIC.'S .A.C"](""IC.N" I»L~ 
for Effective Pre"·ention of Indoor Air Quali&y Problems 

n ; 
i ~··=-:'-I ~:.., :· ·.~ .. 

~~:<: , . 
t 

C>.· ~.-

.... , 
T 
T 
y 

Acquire Understanding 
of IAQ Field 

Building Walk-chrough 
Inspection 

.' 

i~"'~~:~'.j\ 
' '7°"-S· :~;<.~~;,,~~·;).1.. 

:· :;;£~-ff'.;.·· 

Remedial Actions from 
Walk-through Inspection 

.. . ·' , ).cJ.:~~~~~i~;~:: ~,:/''.~;~ · 
• : .:.-- r 

I7 



---
r~--~~-. .. ..,_ ., 

1. 

·, 

. I 

/ i 

l 

- -•. --... :" .. '"'"4·~·-· '·"' ........ ... -..,..i.\-4-; 
' . - . . . ,.::; . - . . . -. ;.: 

~~il'~ .... ~::, ,., , "~ ---· . ·~;:. ;.;_; :.~:-< 
-~;: a-:~ ...... _.c ·. FIGlCJJIC..E a~ 
~-"' " ' .. - • • ., . t. ·'-~t .• -.-. . .... · .. . .;· 

"r:.IE I-IC.C:.I-E:.c.rr-,.: 
~~.A.CJ;.EIC.~S .A.C"rIC:.N" I»L~ 
for Effec"tive Management: of L~Q C:omplaint:s and Problems 

·::. >. ·· 
<~ ·· · !,. ·r · 

·:-}W 
~·:: 

.{;c 

.. , ~-:;:-..;· ...... :,. .. · .:; ·~-- r.: ~ , ~,t,,.;.; "':o::.·ri:-'t ,:.;;--~ .. -~~~·;-f;.:...~t ...: ?~·~ .. mt,:· ;""....,: 

. • . •. -.u . ·- ~:-:..~ .. ....... . - ·.1':.. """'""'"""""'" ' ' • • • • . .. . - ~~~~ . - -~.=P;r~---~~~~~~~~~"'l <q ~ ., . , 

. ·:: ·.: : ... ~,::~~R~~14~~'"1~@.~ 
:if~~:: ... : =~s~~~~-=·~t.«-:::P:$.~ .. : ~1$.'~·~:'2.~~;.;'~~~.: .... C>{~i:;r;: -" <; • • - - · ; --. " ... :., ' - - · . , .... , ....... ~ .. (- ·~·~~ ~~: ~""-:;, ••• ~8~ 

· :.:-:-, Review of Documented t:lf~i 
}.::.:: ,-. Information and Complaints ~~'. 

.-... -:·--.: 

··,._,.":·. .. ·-

c.:[> 
"e 

C> 
JI 8 

. ;·""". 

:·· ·· ~·. 

Investigation 

·, .T : .... 
·.~ - :~: .; .. ~, __ -

.::. .. :~t1 ,T -i • . 

_.:;, · T 

~'i.;-~---~:~9·.J). 
-~~:~"!:!:,~ 

.~~:· 

_t: .. }:.j 
~.1 ;~~ - ~·~-·~:-~~. 

1~~ 
~ . ·. · . .. · 

..... 
~ 

LEVEL 

3 
~ 
T 
T 

Remedial Actions 
Derived from Investigation 

T 
T 
T 

Verification 
(Are Remedial Actions Effective?) 

~ ···-:· 

· ·,.~~ .. ·i. •, 



I I 
clj--·---.. -· 

I 
~ 

' 

I 1 
I 

I· '•· 

.. : .. zz 

!··. tz I •.• 

UO!l::>ddsu1 
q8noJt.p->[[E& 8u!p[!ng I·~ 

-~ 

--
-.. 
--

.. 

•. 
.. 

'• 
i 

. ! 
' 

.. 

"j 
I 

-·--~.! 

-· . . 
''.I 

I 

' ,. 

···.· J 
--;· 
--

. ·" ' . 
·;· ::"'_:, 

I • ~ ',~~·.= . 

.. . 1 --·-----___ . 

\ 

\ 
( 

~ I \ 
I \ 
l \ 

~~J 
,/ \ ( J 

.,--· 

J 
J 

l 



f j 

1 
~1 

"1 
I 

. I 
I 

I 
l 
. I 

I,• 

j 

~ 1 · 

. l 
J 
J 
J 
J 



·: 

f 
l. 

r 
f 

f 

f 

I 

II 
f 
I 
I 

-<' 
I 

r 
I 

~-.:.:- -= ":".• !..;• •' 
.~ . ·. . . . : 
- "'-· _, .·. 

... · .. . :. '-' .. '*~~ ::, ·:· ·;~.:.~ ... ,.. 
-~ ... -~ .. 

.. . ·· 

4-0 Jl»IC.E""1"EN""rIC>N" ._F .A.IIC.. 
QCJ.AI .. I"r~ :m:---.c..-LE~S 

4.l Building Walk-through 
Inspection 

The key to proactive environmental manage­
ment is a regular, periodic walk-chrough of the 
building, with an assessment of the building 
systems and operating activities (such as the 
inventory of chemicals used for deaning, plant 
maintenance, etc .). Such walk-chroughs aflow 
potential environmental problems to be identi­
fied and corrective actions taken before 
occupancs experience discomfort and concern. 

If property managers wait until occupant com­
plaincs begin before initiating a walk-through 
inspection, chey are forced into a reactive and 
typically difficult game of "catch-up bail. n 

The property manager's first inspection of a 
building should be done using the detailed 
checklist in Annex 7.2. This will serve to 
thoroughly familiarize the manager with the 
HVAC system and any potential problem areas 
which may affect indoor air quality. For follow­
up inspections, it is suggested the property 
manager use the abbreviated checklists in 
Annex 7.3. The questions on boch checklists 
require simple "yes or no" responses. A "yes" 
response indicates that a potential problem 
could exist and that follow-up attention is 

required. 

Following is an overview of the step-by-step 
procedures for using the checkliscs in .Annexes 
7.2 and 7.3. 

I. Wea~her Infornaadon 

Record the local weather conditions at the 
time of inspeccion by contacting in-house 
technical staff or the local Environment 
Canada weather office. Weather has an effect 
on natural and mechanical ventilation that 
can sometimes account for any unusual 
occurrences during a walk-chrough 
inspeccion. 

2I 

2. Outdoor Air Contaminant 
Sourees 

Inspect for external air comaminant sources 
that could cause air quality problems inside 
rhe building. The checklist focuses on rhe 
common potencial outdoor concaminanc 
sources and how outdoor contaminancs 
might encer che building. It also addresses 
the location of air inlets and building 
entrances in relation co air exhaust oudets, 
traffic. chimneys and other sources of indus­
trial pollution. 

3. Indoor Air Con"taminan"t 
Sourees and C>ther Building 
Envfronmenu.I Problems 

Inspect for air contaminant sources inside 
the building and for other building environ­
mental problems including noise, lighting 
and temperature. (These other environmen­
tal problems are sometimes perceived by 
occupants as causes for air quality complaincs.) 
The checklist covers a range of potential 
air-quality-related problems such as mold, 
excessive dust, odours, stuffiness, use of 
chemicals, obscructions to good air flow and 
improper installation of equipment. The 
inspection includes the mechanical equip­
ment areas, office space, special purpose 
space and parking areas. 

4. Potendal Problems Wi~hin 
Building Meehanical Systems 

Inspecc for potential problems related to the 
operation and maintenance of che building's 
mechanical systems such as those related co 
the operation of outdoor air dampers, air 
mixing dampers, exhaust and other controls; 
deaning of air filters and spray coils; and 
ventilation strategy. 

Improper functioning of special ventilation 
systems serving insrallacions such as labora­
cories. kitchens and garages. as well as 
smoke-control systems to procect paths of 
egress from a building fire may adversely 
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aff ecr rhe performance of rhe gener:il and 
orher local vemilation systems. These special 
systems muse be regularly maincained and 
related code requirements observed. 

5. Conununicadon wit;h 
Occupanu During 
Walk-t;hrough lns~don 

Communication between inspection per­
sonnel and building occupants is something 
that cannot and should noc be avoided. 
Occupants should be made aware that the 
inspection is of a preventive nature and that 
any necessary corrective m~sures will be 
undertaken without delay. 

Frequenc building walk-throughs will help 
ensure problems are identified before occu­
pants experience sympmms stemming from the 
deficiencies. They also provide an opporcunicy 
for property managers to encourage occupants 
co take seeps themselves co ensure good air 
qualicy; for example, by noc blocking ventila­
tion ducts. Ideally, a walk-through inspection 
should be conducted every three months (one 
inspection per· season). At a minimum, a walk­
through inspection should be conducted once 
a year. It can be combined with other visits or 
inspections such as overall building condition 
or building performance reviews. 
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4-2 Ta.king Corrective 
Action 

Prompt action should be taken to address any 
deficiencies or concerns identified during the 
walk-through inspection. Recommended action 
seeps are indicated on the checklist. 
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5.1 Documen•ing and 
Analyzing Complain"ts and 
Problems 

The first cask in any air qualicy investigation is 
co determine the magnitude and distribution of 
the problem. In practice, rhe most common 
indicator of an air qualicy problem is complaints 
from building occupams. Such complaints can 
provide valuable information for estimating 
boch the magnitude and distribution of an air 
quality problem, so ic is importanc to document 
all of chem. Annex 7.4 Information Form -
Occupant Environment Complaint Register can 
be used for documenting individual complaints 
and Annex 7.5 Information Form - Summary 
of Occupant Environment Complaints can be 
employed for summarizing the complaint 
patterns. 

A note of caution - sometimes it is difficult to 
get an overall picture of the problem by refer­
ring only co me Occupant Environment Com-· 
plaint Register. Complaints may not always get 
ilirough the occupying agency's own adminis­
trative process and merefore may not reach the 
property manager. Dissatisfaction with the 
building environment may, in reality, be much 
more widespread chan indicated by a formal 
Occupant Environment Complaint Register. 

The analysis of complaint patterns is crucial 
as it often suggests the causes. Hours of effort 
can be saved by focussing first on the most 
probable causes before launching a complete 
building-wide investigation. Complaint patterns 
generally fall into one of che following chree 
categories: 

l. One complaint originating from a small area 
wich several. occupants 
This could be caused by a localized problem; 
for example. blocked air register or diffuser, 
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thermostat requiring adjust:menc or calibra­
tion. disconnected flexible air duct, malfunc­
tioning VAY-box, misdirected air flow from 
diffuser or too much heat-generating 
equipment in the area. 

2. A few complaints originating from a zone 
(i.e., an area served by a separate ventilation 
unit) 
This could be attributable to a problem in 
that particular zone. The HVAC system 
should then be checked for problems in me 
zone (e.g., dirty filters, blocked fresh air sup­
ply, special equipment, potential 
concaminant sources, etc.). 

3. Several complaints originating from chrough­
out che entire building 
If the problem is building-wide, there is a 
good chance it may be related to the cencral 
ventilation equipment. The investigation, 
cherefore, should focus first on the central 
equipment before moving on to other parts 
of the HVAC system. For example: 

• check the outdoor air intake dampers to 
ensure chat they are functioning properly; 

• check for blockage at the outdoor air 
intake and at filters in che outdoor air sup­
ply duct; 

• check for contaminant sources in the 
vicinity of the outdoor air intake; and 

• check for concaminant sources within me 
building such as new carpets or new 
equipment. 

In analyzing complaint patterns, particular 
attention should be paid co the time symptoms 
occur and the locations of complainants. Inves­
tigation of the complaints should be planned 
around chese times and locations to determine 
if there is a connection berween the time and 
location of complaints and ocher building activ­
ities such as cleaning, maintenance and 
renovation projects. 
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Past investiga[ion of indoor air qualicy 
problems in several hundreds of buildings have 
idemified the following most common causes, 
in order of frequency: 

• inadequate venrilation; 
• comamination from inside the building; 
• comamination from outside the building; 
• microbiological comaminacion; 
• comamination from [he building fabric; and 
•ocher. 

The property manager should keep this list in 
mind when analyzing and investigating specific 
air quality problems. There is often noc one sin­
gle cause but rather a combination of causes, 
so the property manager should not arbicrarily 
discominue the investigation when one 
deficiency is found. 

5.2 Inves'l:igadon of 
Complain&s and Problems 

General Approach 

If complaints persist or if they are widespread, 
affecting more than one HVAC zone, the prop­
erty manager should initiate a full investigation. 
The three levels of investigation recommended 
below are complementary, combining the 
property manager's professional skills with the 
technical experrise of engineering supporr staff 
and indoor air quality specialists, as required. 
These investigations should be undertaken pro­
gressively, moving from Level 1 co Levels 2 and 
3 only if needed. As most IAQ problems can be 
initially identified with a Level 1 investigation, 
the propercy manager should noc normally 
launch a Level 2 or 3 investigation without first 
having underraken a Level 1. 

Level I lnvesdgadon 

The Level 1 IAQ investigation is a visual survey 
designed to be carried out personally by 
the property manager accompanied. where 
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possible. by [he building operamr or [echnical 
supporr staff. The detailed checklist prococol in 
Annex 7.2 guides [he property manager 
mrough a comple[e HVAC system inspection. 
This may noc be necessary if the complaints are 
limited co one zone. Questions related ro zone 
problems are designated with a ~z" co assist in 
zieroing in quickly on the most likely causes. 

The purpose of the inspection is, of course, co 
identify likely causes of che IAQ complaints 
and equally important, to demonstrate to che 
occupants chat the complaints are being 
regarded seriously. As previously noced, the 
Level 1 investigation should, in most cases, be 
able to pinpoint the cause(s) of the complaints. 

Level 2 Invesdgadon 

A Level 2 technical investigation should be ini­
tiated if the property manager does not identify 
the problem during the Level 1 inspection. In 
addition, a Level 2 investigation can be under­
taken to confirm potential or suspected causes 
identified during the Level 1 investigation. 

The Level 2 investigation is normally performed 
by trained, in-house technical support staff. The 
first step is to review the Level 1 investigation 
results to determine where co focus the more 
detailed technical assessment. Typically, the 
next step in a Level 2 inspection is to ensure 
that occupants in complaint areas are receiving 
their required amount of fresh outdoor air. A 

ventilation assessment should be made ac all 
locations where complaints occur. 

An assessment of the operational performance 
of the ventilation system can be done by mea­
suring C02 levels and correlating the readings 
to overall vemilacion races. These measurements 
should be carried out when there is speculation 
that the building or an area of the building is 
under-ventilated. A follmv-up assessment 
should also be made co verify the effectiveness 
of changes made co che vencilacion system. 

( 

( 
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Smoke pencils are useful for sensing airflows, 
determining the direction of airflows and iden­
tifying stagnant areas in the occupied space. 
Evaluations are made by releasing the smoke 
cracer from the pencil and observing its 
movement. 

The Level 2 investigation may involve a techni­
cal review of the HVAC system's operating and 
mainrenance procedures and an engineering 
evaluation of the existing system including the 
design criteria. 

Level 3 lnvesi:igadon 

A Level 3 IAQ specialist investigation should be 
initiated in those rare instances where no 
causes have been found during the Level 1 and 
2 investigations and the complaints persist. A 
Level 3 investigation may also be used to con­
firm a suspected problem identified in Levels 1 
and 2. 

The Level 3 investigation should be focussed 
on specific casks by the property manager and 
technical support advisors, based on the results 
of the Level l and 2 investigations. The Level 3 
investigator could, for example, be directed to 
measure for specific air contaminants, such as 
formaldehyde. In ocher situations, the IAQ spe­
cialist may be casked to accurately measure 
building air change rates, co crack interior air 
flows or to determine if exhaust air is short­
circuiting into fresh air intakes, using, for exam­
ple, tracer gases. 

Beal-ch and Safec:y 
lnves-cigaclon 

The three levels of investigation described 
above are intended to address complaints 
related to the comfort and productiviry of the 
building's occupants . . If they indicate there are 
health and safery concerns, the responsible ten­
ant official should be advised to call in the 
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health and safety authority having jurisdiction. 
The property manager should not wait for the 
results of the he:ilth authority's investigation. 
On the contrary, the property manager should 
proceed in parallel co initiate Level 1 and 
subsequently, if necessary, Level 2 and 3 inves­
tigations. to confirm whether or nor the building 
ventilation systems may be contributing co che 
health complaincs. The property manager should 
establish a close liaison wich che health author­
ity during a health and safecy investigation. 

5.3 Taking Corrective 
Action 

Once the source of a problem is identified, 
corrective measures should be taken promptly. 
Corrective action should normally be graduated 
Scarr off with obvious adjustments and verify 
their effectiveness by measuring the overall 
ventilation rates; for e.~ample, by measuring 
carbon dioxide concentrations. If che obvious 
adjustments are unsuccessful, then move to the 
more involved and e."'<pensive recommended 
system changes as required. 

Some of the technically-simple, rypical 
corrective actions that may be required to 
address ventilation problems include the 
following: 

• adjusting che minimum seccing of the outdoor 
air damper; 

• rebalancing the air distribucion; 
• unblocking of air openings on che window 

sill: 
• relocation of diffusers or return air openings; 
• alteration of partition layouts; 
• alteration of partition heights; 
• adjuscmenc of VAV boxes; 
• re-balancing oucdoor air supply (in buildings 

wich a fixed oucdoor air system, i.e., compart­
mental system); or perhaps 

• installation of a ceiling or desk fan. 
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In some cases, special ventilation strategies 
may be advisable. In new buildings, for exam­
ple, carpecs, acoustical screens and ocher mate­
rials emit or off-gas trace amouncs of chemicals 
such as formaldehyde. As chis off-gassing con­
tinues 24 hours per day for the first year or 
cwo, small amounts of these air concarninancs 
accumulate during silenc hours. One strategy is 
co prevencilace by turning on HVAC systems 
before the beginning of each day. This same 
strategy could be employed during renovations 
or even painting. The most effective ventilation 
strategy is to locate sources of air concaminancs, 
such as copy machines, together in one room 
where they can be handled by a local ventilation 
system. However, chis is noc always practical. 
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6.1 Communicacion wii:h 
Occupani:s During 
Prevencive Walk-chrough 
Inspeccions 

Communication between inspection personnel 
and building occupancs is essential :.ind muse 
not be avoided. It is an opporrunicy for 
property managers to demonstrace cheir resolve 
in providing a satisfactory work environment:. 

Here are a few poincs regarding communication 
with occupants during the walk-chrough 
inspection. 

• Explain to occupancs that the routine inspec­
tion is being conducted to ensure that opera­
tions and maintenance of the building and its 
mechanical systems are providing che appro­
priate level of environmental comfort. This 
will assure occupancs that che quality of their 
work environment is of concern co you. In 
turn, occupancs may concribuce by pointing 
out potential problem areas chat go unnoticed 
in the walk-rbrough inspection; for example, 
an area they feel is inadequately cleaned or 
ventilated. Taking immediate action in chese 
particular areas will definitely be noticed by 
occupancs and will enhance working relation­
ships as weU as improve che working 
environment. 

• Another sound approach is co explain chat 
che inspection will ensure che building is 
being operated t0 industry-accepted 
standards. It is suggested that property man­
agers not state chat the routine inspection is 
being conducted to identify potential air con­
taminant sources that may cause air qualicy 
problems. Terminology such as .. air 
pollutant,·· "air concaminanc" or ·'air contami­
nant source" tends to be alarmist. Air contam­
inancs are present in all indoor air, usually in 
concencrarions far below generally accepted 
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guidelines. The danger of making specific ref­
erence co air concaminanc levels is char it may 
lead some skeptical occupancs to advance the 
somewhat academic argument that chere are 
known safe levels of pollucancs. 

• It is not recommended rhat occupants be 
directly quesrioned on cheir impression of the 
air quality in che building. Direcr questioning 
should generally be lefr co qualified 
professionals who specialize in developing 
objective survey protocols. 

6..2 Conununicai:ion 
During Inves&igadon of 
Complaini:s and Problems 

During investigation of complaincs and 
problems and follow-up remedial measures, the 
property manager should keep all interested 
parties informed, including occupancs, unions, 
clients and health and safecy committees. 
Otherwise, physical air quality improvements 
may go largely unnoticed and unappreciated, 
and complaincs may persist. The means of 
communication used will depend on the size 
of the building and the number of occupants 
affected. Communications should involve: 

• assurances chat the occupancs' working envi­
ronment is a primary concern and that any 
problems will be corrected; 

• information about remedial measures, possi­
bly providing verification char remedial 
measures are successful; 

• opporrunities for occupancs or occupancs' 
representatives to see che remedial work 
being carried out or to witness measurements 
of air qualicy; and 

•follow-up communicacion co ensure chat 
occupants and particularly the complainancs 
have noticed a beneficial change in their 
work environment. 
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6..3 Conununicaeion 
Specialis'ts 

Communications on indoor air quality 
problems are sensitive, and the property man­
ager should noc hesicace co obcain the supporc 
of communicacion specialists. When large num­
bers of occupancs in a building become very 
concerned about the indoor environment, an 
overall communication strategy should be 
developed. 
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i.l Parties involved in the Indoor 
Air Quality Issue, for Federal 
Employees 

7 .2 Detailed Indoor Air Qualicy 
Inspection Cheddist 

7.3 

7:4 

Abbreviated Indoor Air Qualiry 
Inspection Protocol 

Information Form - Occupant 
Envirorunenc Complaint Register 

7.5 · Information Form - Summary of 
Occupant Envirorunent ComplaintS 

7.6 Information Form - Inventory 
of Chemicals Used-in Cleaning, 
Maintenance, Operations and 
Pest Control 

7.7 Information Form - Building 
Characteristics 

7 .8 Description of Air Concaminanr 
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7 .I Par~ies Involved in 
"the Indoor Air quali"ty 
Issue, for Federal 
Employees 

Labour Canada 

Labour Canada is the regulatory agency of 
the Federal Government with respect to the 
occupational health and safei:y of federally­
regulated employees including members of the 
Public Service. Environmencal conditions essen­
tial to the health and safei:y of employees are 
defined and enforced through the application 
of the Canada Occupational Safei:y and fiealth 
Regulations (COSHR) issued pursuant to Part II 
of the Canada Labour Code. 

Treasury Board 

Treasury Board's Occupational Safecy and 
Health Scandards are contained in Volume XII 
of the Personnel Management Manual and are 
considered to be part of Public Service 
collective agreements. As the employer, with 
respect to the Federal Public Service, the 
Treasury Board goes beyond strictly health and 
safecy considerations by adopting environmen­
tal targets that promote employee productivity. 

Health and Welfare Canada 

Health and Welfare Canada sets the health and 
safecy standards which are then enforced by 
Labour Canada. Health and Welfare Canada 
also provides professional advice to the 
Treasury Board with respect co environmental 
targets that promote employee productivity. It 
is also responsible for monitoring depa~ental 
compliance and promoting the implemencation 
of these standards. 

Public Works Canada 

Public Works Canada plays complemencacy 
roles in the provision of accommodation which 
conforms to health and safei:y and producrivicy 
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requirements. These roles reflect the responsi­
bilicy of rhe Department is a custodian of 
the government invencory of general purpose 
buildings, as rhe government's design and con­
struction agency, and as a realcy management 
agency providing propercy management, opera­
tion, maintenance and repair services. 

Building Oecupancs 

Building occupants play a key role in establish­
ing a productive work environment. Alterations 
co office layout, changes in occupancy levels 
and the introduction of new processes and 
equipment must all be assessed with respect co 
their impact on the working environment. Such 
changes mU.sc be discussed with the propercy 
manager so that building systems can be 
adjusted co reflect the changes in occupant 
activities. 

In addition, good housekeeping practices are 
required by building occupants co prevent 
unnecessacy interference with the operation of 
building systems. 
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7 .2 Dei:ailed Indoor Air 
Quali•y Inspeci:ion 
Checklis• 

This checklist is co be used for first preventive 
inspection and subsequently, for Level 1 inves­
tigation of tenant complaints. 

The initial walk-through inspection will be the 
most time-consuming as ic involves assembling 
daca on the chemicals being used in the build­
ing and on building characteristics. This data 
will be recorded on Information Forms, Annex 
7.6 Inventory of Chemicals used in Cleaning, 
Maintenance, Operations and Pest Control and 
Annex 7. 7 Building Characteristics. This initial 
inspection may reveal some potential indoor air 
quality deficiencies that should be corrected. 
Ac the same time, this thorough inspection pre­
sents an opporrunity for property managers co 
update their knowledge of the particular air 
control systems involved and the current 
building operations. 

The inspection checklist provides a walk­
through guide for the inspection, identifies 
where attemion is required and the degree of 
urgency ta be given each corrective action. 
Each question on the checklist is ta be 
answered by a "tick" in the "Yes" or "No" 
columns. In cases where occupant complaints 
are limited co one ventilation zone, the 
property manager should initially focus on 
those questions designated with the zone indi­
cator "z". 

3"7 

Action symbols are used rhroughout the check­
list to indicate the urgency of action to be 
taken. When the answer ta the question is "No" 
this indicates that a satisfactory condition exists 
and no remedial action is required at'this time. 
Precautionary measures may, however, be indi­
cated for follow-up consideration. When the 
answer to the question is "Yes" some form of 
remedial action is likely needed. The urgency is 
indicated by "x" for immediate attention and 
"o" for precautionary action. Questions that do 
not have indicator symbols are included in the 
checklist to provide information that may be 
useful in troubleshooting potential problems. 



f l 

1 
1 
l 
· 1 

· 1 

l · 
-1 

· 1 

· 1 

j 

, I 

. l 

. l 
_j' 

J 
J 
J 
J 
J 
J 



[ 

r 

r 

I 
r 

. r ., 

f 

f . 

I 
I 
I. 

l 

i 
J 

...... i .~ .·._. 
·~ 

I»ET .A.ILEI» INI»OO:H. .AI:R. 
QU.A.LIT-Y- C .. EC~LIST FOik 
W .A.L~-T .. :U.OUG .. INSJPECTION 
To be used for First Preventive Maintenance Inspection and Subsequemly for Level I 
Investigation of Clienc Complaints 

Inspection Conducted by: Weather Conditions at Time of Inspection: 

Oucdoor Temperacure 
Relacive Humidity 

Wind Speed 
Wind Direction 

___ km/hr 

Dace: Time: 
G.:ner:il Synopsis (sunny, cloudy, rain, ecc.) -------------

rnspection for potential problems and * Action Specific location where 
Scill concaminanc sources oucside che building No Yes Taken Req·d action is still required 

FRESH AIR INLETS 

1 How many fresh air inlecs D are there to the building? 

2 Are any inlecs located near parking or 
major vehicle traffic routes? x 

(•An-ange for a measurement of the car-
bon monoxide concentration at the fresh 
air inlet during the peak vehicular traffic 
time. Determine if the carbon monoxide 
concentration is below accepted guide-
lines for ambient air quality.) 

3 Are any inlecs located near cooling cowers? x 

(-Obtain a second opinion from qualified' 
personnel regarding the proximity of 
cooling towers to fresh air inlets. 
Relocation of one or the other may be 
necessary.) 

4 Are there any signs of blockage co the 
fresh air inlecs (leaves, snow, etc.)? x 

(•Instruct maintenance personnel to 
unblock fresh air inlets. Ensure that they 
will remain free of blockage.) 

39 
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ll»E"lC'.A.ILEI» INI»OO~ .A.IJR. QU.A.L.I"lC'~ 
C .. EC~LIST FO~ W .A.L~-T .. ItOUG-.. 
INSI-EC"lC'ION (~~-~---~) 

Inspeccion for pocencial problems and * Action Specific locacion where 
Seil! comaminanc sources oucside the building No Yes Taken Req'd action is still required 

5 Is there any vegeracion near fresh air 
inlecs? 0 

(•Have nearby vegetation that is a source 
of pollens and spores removed, if 
possible.) 

If yes, identify the type of vegecacion. 

6 Are there other potential sources of air 
concaminancs in che viciniry of the 
building (chimneys and stacks, industrial 
planes, dry cleaners, etc.)? 0 

If yes, what are they? 

("judge whether or not exhausts from 
nearby buildings or facilities are close 
enough to contaminate the fresh air 
supply for the building. lf suspect, have 
qualified personnel make the assessment. 
This may involve a visual inspection or 
the use of a tracer gas to track airflow.) 

7 Has the exterior of the building in che 
viciniry of che fresh air inlets been painted 
recently? 0 

(•If air quality complaints coincide with 
painting in the vicinity of tbe fresh air 

' inlets. inform occupants that the problem 
is only temporary.) 
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-IET--'ILEI» INI»OOIR. --'J(Jm. QU.ALIT"Y 
C .. EC~LIST FOIR. W --'L .... -T .. R.OUG .. 
INS.PECTION (cc.--=•---~> 

.:. '~:'f:."J·i-- - _ .... ~-·;-

Inspection for potential problems and * Action Specific location where 
Still conraminanc sources oucside che building No Yes Taken Req'd action is still required 

8 Has the roof been repaired recently? 0 

(-!/air quality complaints coincide with 
roof repair in proximity to the fresh air 
inlets, inform occupants that the problem 
is only temporary.) 

9 Have nearby traffic rouces or che parking 
loc been repaired recently? 0 

(-!/air quality complaints coincide witb 
traffic route or parking lot repair, inform 
occupants that the problem is only 
temporary.) 

10 Are there exhaust outlets within 2 m of 
fresh air inlecs? x 

(•Arrange for qualified personnel to 
examine tbe existing design and, if 
necessary, make recommendations for 
relocation or construction.) 

ENTRANCES 

11 Are there major vehicle traffic routes or 
parking areas in che vicinity of occupant 
entrances? 0 

(-Arrange for the measurement of the 
carbon monoxide concentration at the 
occupant entrance during the peak 
vehicular traffic time. Determine if the 
carbon monoxide concentration is below 
the accepted guidelines for ambient air 
quality.) 
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DET .AILED INDOOR. .AI:R. QV.ALIT~ 
C .. ECJK.LIST FOIR. W.A.L~-T .. :R.OlOG .. 
INS.-JECTION (c.-.. -.:-a--ed) 

rnspection for pocential problems and * Action Specific location where 
concaminanc sources oucside rhe building No Yes Taken Scill action is still required Req'd 

12 Can inward airflow be sensed ac 
occupanc entrances? 0 

(-Arrange for the measurement of the 
carbon monoxide concentration at the 
occupant entrance during the peak 
vehicular traffic time. Determine if the 
carbon monoxide concentration is below 
the accep_ted guidelines for ambient air 
quality.) 

13 Are rhere major vehicle routes or parking 
areas in rhe vicinity of freight entrances? 0 

(-Arrange for the measurement of tbe 
carbon monoxide concentration at tbe 
freight entrance during the peak 
vehicular traffic time. Determine if tbe 
carbon monoxide concentration is below 
the accepted guidelines for ambient air 
quality.) 

14 Are vehicle engines running when 
materials are unloaded or loaded? 0 

(-Prohibit engines from idling when 
parked in the immediate uicinity of freight 
entrances unless there are specific devices 
for removing their exhaust. Tbe use of 
signs may be necessary.) 

15 Do vehicles with refrigeration syscems 
still running stop at freight entrances? 0 

(-!/there are vehicles that cannot be 
turned off, for e."Cample, a vehicle with a 
refrigeration system requiring the engine 
to n.m the compressor. ensure that their 
e."Chaust does not enter the building at 
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.. ET....4..IL.Ell» INll»OOill ....4..IIll QV....4..LIT"V 
C .. .EC:~LIST FOill W....4..L:H..-T .. IC.OUG .. 
INS..-EC:TION (c-.--e•--~d) 

Inspection for pocencial problems and * Action Specific location where 
Scill conraminanc sources oucside r.he building No Yes Taken Req"d action is scill required 

these entrances. Request that exhaust is 

ducted away from the air intakes and 
entrances.) 

16 Can inward airflow be sensed oucside 
freight encrances? 0 

("Probibi"t engines from idling when 
parked in the immediate vicinity of 
freight entrances unless there are specific 
devices for removing their exhaust. The 
use of signs may be necessary.) 

17 Can inward airflow be sensed at oucside 
garage encrances? 

(•If there are vehicles that cannot be 
turned off, ensure that their exhaust does 
not enter the building at these entrances. 
Request that exhaust is ducted away from 
the air intakes and entrances.) 

AIR 01.JTLETS 

18 How many exhaust air oudecs are there 
from the building? 

19 Do any of r.he exhaust air oudecs face in 
the direction of fresh air inlets? 0 

("Have qualified personnel check that the 
distance between the exhaust outlets and 
fresh air inlets is sufficient for avoiding 
air quality problems caused by short-
circuiting of exhaust air. Determine if 
reorientation of the exhaust air outlets is 
necessary.) 
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.. IETA.ILE:a» INI»OOit A.IJR. QUA.LIT~ 
C: .. JEC:..._LIST F'O.._ WA.L .... -T ... JR.OlCJG .. 
INS-.-EC:TION (cc.-ltA--ed) 

I 

Inspection for pocencial problems and * Action Specific location where I concaminanrs in che occupied areas of che Still I Yes action is scill required building No Taken Req'd 

MECHANICAL EQUIPMENT 
ROOM 

20 Do che floors and walls appear co need 
cleaning? x 

(•Arrange for the cleaning of the floors 
and/or walls. Ensure that cleaning and . 
maintenance staff include this measure as 
part of their routine work.) 

How often are they cleaned? D 
21 Is there any stagnant water on the floor? x 

(•Arrange for the removal of the stagnant 
water. Determine tbe source of the water 
and correct the problem.) 

22 Are there any wet spots on the walls or 
floors (especially in comers)? x 

('Take measures to dry wet areas and 
repair those areas that have been water 
damaged. Determine the source of water 
and correct tbe problem.) 

23 Is there any mould on the walls or floor? x 

(•Arrange for the cleaning and removal of 
mould from the wails or floor. Repair the 
areas that bave been damaged.) 

24 Is there any paint peeling on the walls or 
floor? 0 

(•Paint peeling in localized areas some-
times indicates that the surfaces have 
become wet. Determine the source of 
water and correct the problem.) 
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I»ETA.ILEJI» IN .. oo-. AIIt QlCJALIT~ 
C: .. EC:.._LIST FO-. WAL .... -T .. R.OlCJG .. 
INS..-EC:TION (~~-lt·---~d) 

• 
Inspection for pocencial problems and 

* Action Specific location where conraminancs in the occupied areas of the Seil! 
building No Yes Taken Req'd action is still required 

25 Is the mechanical room used as a storage 
space? 

OFFICE SPACE 

26 Are there dust marks on or around 
ceiling diffusers and return air grilles? 0 

("Ibis occurence is not uncommon. 
Check that filters in the HVAC system are 
cleaned or replaced on a regular basis.) 

27 Does the floor area appear to need deaning.' x 

(•Arrange for cleaning staff to clean or 
vacuum the floors. Have floor cleaning 
conducted more frequently if this 
problem continues.) 

How often is the floor vacuumed? 

28 Is there any dust visible on window sills, 
drapes or bookshelves? x 

(•Arrange for cleaning staff to clean these 
areas. Check that filters are properly 
maintained. Have cleaning staff clean 
these areas more frequently if the 
problem continues.) 

29 Is there any condensation on windows or 
(Z) window sills? 0 

(•Excessive condensation on windows or 
window sills is sometimes an indicator of 
high humidity, possibly due to lack of 
ventilation. Have humidity levels 
measured.) 
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.. ET .A.ILE .. IN .. 00.._ .A.IR. QllJ.A.LIT"Y" 
C .. EC ... LIST FO.._ W.A.L ... -T .. .._OllJG .. 
INS.-ECTION (c~-~·--~d) 

Inspection for pocential problems and "' Action Specific location where I contaminants in che occupied areas of the Still 
building No Yes Taken Req'd action is sciU required 

30 Is there any wall staining in the vicinity of 
windows or window sills? 0 

(•Wail staining in the vicinity of windows 
or sills indicates that there was once 
condensation on the window or window 
sills. Have the stains repaired and check 
for condensation on the windows and 
window sills on cold days). 

31 Are there any ocher stains or residues left 
behind from underdiluced industrial 
cleanser or improper usage of cleaners? . x 

(•Ensure that cleaning staff are using -
cleaning agents correctly.) 

32 Are there any noticeable odours? 
(Z) x 

(•If occupants have complained of odours, 
ask them where they believe the odours 
originate. Ensure that the occupied space 
is cleaned properly. Have maintenance 
staff check the functioning of the intake 
dampers. Check that floor drain traps are 
not dry; fill if necessary. Check and 
remove obvious sources external to the 
building, if possible.) 

33 Does the space seem dry? x 
(Z) 

(•Arrange for qualified personnel to 
conduct a humidity measurement. Have 
maintenance staff check if humidifiers are 
functioning properly.) 
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-.:»ETA.ILE .. INDOO.._ A.Illt QUA..LIT"W" 
C .. ECJK..LIST FO:H. W A..L-..-TJl.:lltOUG .. 
INS.-ECTION ( ec.-c::a--~> 

t 
lnspection for pocemial problems and 

* Action Specific location where 
I concaminancs in rhe occupied are:is of me 

No Yes Taken Still action is still required building Req'd 

34 Does rhe space seem stuffy? x 
CZ) 

("Have maintenance personnel check for 
airflow or air motion at the supply air 
grilles. If air circulation seems insufficient, 
arrange for qualified personnel to 
estimate the overall ventilation rate using 
the C02 method.) 

35 Aie mere any noticeable drafts? x 
(Z) 

("Have maintenance personnel locate the 
source(s) of drafts. Have qualified 
personnel correct the problem.) 

36 Does air motion appear restricted at 
(Z) diffusers and grilles? x 

("Check for blockage at affected diffusers 
or grilles. If air motion cannot be sensed 
at ail diffusers and grilles, check for 
blockage in the main air supply.) 

37 Have any registers or grilles been blocked 
(Z) off by occupancs deliberately? x 

("Have the blocked registers or grilles 
unblocked. Determine the reason for 
deliberate blockage by questioning 
occupants. Relocate griiles or adjust the 
damper settings.) 

. 
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38 
(Z) 

39 
(Z) 

40 
(Z) 

. 

41 
(Z) 

Inspection for pocential problems and 
* Action Specific location where concaminancs in the occupied are:is of the Still 

building No Yes Taken Req'd action is still required 

Have books or ocher items been placed 
on cop of vemilacion grilles? x: 

("Remove books or other items from the 
top of ventilation grilles and inform 
occupants that blocking off these grilles 
can decrease the comfort of their work 
environment. If the problem continues, it 
may be necessary to install grilles that are 
sloped.) 

Is chere fumirure or are chere ocher 
obstructions blocking ventilation grilles? x: 

("Have occupants move their furniture 
and other obstructions away from 
ventilation grilles. Inform them that 
blocking off ventilation grilles can 
decrease the comfort of their work 
environment. Relocate the grilles or 
adjust the damper settings.) 

Are chere any high partitions in the office 
space (over 1.8 m)? 0 

("High partitions can affect air circulation 
in the office space. They may require 
lowering if occupants in localized areas 
complain of poor air quality.) 

Do office partitions touch the floor or are 
they less than 15 cm above the floor? x 

("Have office partitions raised at least 
15 cm above the floor.) 
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I»IET.AILEI» INI»OOitl. .AI:R. qU.A.JLIT~ 
C .. EC:...:.LIST FOR. W.AL:...:.-T .. :R.OUG .. 
INS.-JECTION (c4»-c:A--ed.:> 

' 
Inspection for potential problems and 

* Action Specific location where contaminants in the occupied areas of the 
No Yes Taken Seil! action is still required building Req'd 

42 Are there any photocopier machines in 
(Z) the office space? 0 

(•Photocopier machines are a source of 
ozone and some volatile organic 
compounds. Not ail photocopiers need 
to be directly ven.ted to the outdoo-rs. If 
there are complaints of poor air_ quality 
from occupants who work in the vicinity 
of photocopier machines, arrange for 
qualified personnel to measure for 
associated air contaminants in their 
locale.) 

Are they wee or dry machines? 

Are they vented to the outdoors? 

43 Are there any facsimile machines, laser 
CZ) printers or other equipment? 0 

What are they? 

(•Facsimile machines, laser printers and 
other office equipment are sources of 
volatile organic compounds. However, it 
is not likely that their fames need to be 
vented directly to the outdoo-rs. If there 
are complaints of poor air quality from 
occupants who work in the vicinity of this 
type of equipment, arrange for qualified 
pe-rsonnel to measure for associated air 
contaminants in their locale.) 

44 Are there any video display terminals? 
CZ) D How many? 
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I 
[nspecnon for pocenrial problems and 

* Action Specific location where I conraminams in che occupied areas of the 
No Yes Taken Scill acrion is still required building Req'd 

4; Does rhe office space seem ro be roo hor 
(Z) or roo. cold? x 

If yes, which? 

(•Check that the thermostats are set 
correctly. Measure the temperature in the 
occupied space. Also measure the 
temperature of the air immediately next 
to the thermostat and compare with the 
reading on the thermostat. A difference 
indicates that the thermostat needs to be 
recalibrated.) 

46 Are many occupants wearing swearers or 
heavy clothing? 0 

("Chances are that the occupied space is 
too cold. Refer to action number 45 of 
this guide.) 

47 Are any thermostats located where they 
may be exposed co drafts? x 

("Have affected thermostats relocated or 
eliminate drafts.) 

48 Are any rhermostars blocked by fumirure 
or ocher obstructions? x 

("Have furniture or other obstructions 
removed. Inform the affected occupants 
that this measure is necessary for 
properly controlling the thermal comfort 
of their work environment.) 
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I 
Inspection for potential problems and 

* Action Specific location where 
I contaminants in the occupied areas of the 

No Yes Taken Sc ill action is still required building Req'd 

49 Ate any thermostats located where they 
may be exposed to direct sunlight? x: 

('"Have the affected thermostats relocated 
or shade them from direct sunlight.) 

50 Can occupancs adjust the temperarure 
(Z) settings on the thermostats? 

('"In areas where temperature of several 
workstations is controlled by one thermostat, 
do occupants adjust the thermostat often?) 

Typically, how many workstations have 
temperature concrol by one D thermostat? 

51 Is there a thermostat in each office? 

52 Have thermostats been calibrated? 0 

CZ) 
When was the last time? 

What are the settings on the thermostats? 

(•If there are complaints of the occupied 
space being too hor or too cold and the 
thermostats appear to be set con-ecriy, 
recalibrate the thermostats.) 

53 Are drapes left open during periods of 
sun and dosed at ocher times? 

54 Can occupants operate the drapes? 
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C .. EC~LIST FO.R. W 1'.L ... -"I'Iw:M.OUG .. 
INS.-JECTI.:»N (cc»--='I---~> 

Inspection for pocemial problems and 
* Action Specific location where I contaminants in che occupied areas of the Still I 

building No Yes Taken Req'd action is scill required 

;s Do occupants complain of inadequate 
lighting at workstations? x 

.. 

(•Check that existing lighting is 
functiontng properly. Arrange for the 
installation of additional lighting if 
necessary.) 

56 Is the lighting level adjustable? 
(Z) 

If yes, how is it controlled? 

57 Is there sunlight creating glare? x: 

(•P,-ouide shading where there is sunlight 
creating glare, perhaps drapes. If there are 
drapes already installed but left open, 
ensure that there is adequate lighting 
when they are closed.) 

58 Is there cask lamping? 

59 Is background noise of ventilation system 
easily heard? 0 

(•If background noise of ventilation 
system seems objectionable, arrange for 
qualified personnel to conduct sound 
level measuremen-rs.) 

60 Do noises from occupant activities (typing, 
photocopying, conversations and traffic) 
seem loud enough co affect ones 
concentration? 0 

(•Noises of this type are beyond the 
control of the property manager. However 
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C .. .EC ..... LIST FOJR. W ~L .... -T .. JltOUG .. 
INSPECTION (c~ .. 11:•--~> 

Inspection for potencial problems and • Action Specific locacion where 

' concaminancs in the occupied areas of the Still 
building No Yes Taken Req'd action is still required 

they are worth noting. An occupant's lack of 
concentration that is sometimes attributed to 
poor air quality may really be due to noise.) 

61 Are workstations in open areas? 

62 Do occupants complain of noise? 0 

(•Ij the noise is caused by the ventilation 
system, have qualified personnel conduct 
sound level measurements. If the noise is 
caused by occupant activities, layout 
changes in the office space may be 
necessary. When layout changes are 
made, measure ventilation rates at various 
workstations using the C02 method to 
ensure that occupants are still receiving 
their required amounts of ventilation air.) 

63 Make general noces regarding occupant 
density in the office space (approximate 
occupant-to-space rating; is fumirure 
layouc congested or uncrowded; rype of 
partirioning, etc.) 

SPECIAL PURPOSE 
SPACES 

Repear 64 to 71 for each special purpose 
space. (Phococopy these questions as 
required.) 

64 Indic:ue the type of special purpose space. 
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Inspection tor pmenrial problems and 
"' Action Specific location where I com:aminams in the occupied areas of me Still I No Yes Taken action is still required building Req"d 

65 Are there commercial establishments in 
che same building? 

If yes, whac are they? 

66 Is mere a special vemilation system in mis 
space? 

If yes, give a brief description of me 
sys rem. 

67 Are mere noticeable odours in chis space? 
Does rhe space seem stuffy? x 

(•If occupants have complained of odours, 
ask them where they believe the odours 
originate. Ensure that the occupied space 
is cleaned properly. Have maintenance 
staff check the functioning of the intake 
dampers. Determine if odours are from 
outside the building or inside the 
building by sensing if there are odours at 
the fresh air intake. 

If the space seems stuffy. have main-
tenance personnel check for airflow or 
air motion at the supp~v air grtiles. If air 
circulation seems insufficient, arrange for 
qualified personnel to estimate the 
overall ventilation rate using the C02 
method.) 
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69 

70 

71 
(Z) 

Inspection for potential problems and 
contaminants in the occupied areas of the 
building 

Does the air seem diy in this space? 

(•Arrange for qualified personnel to 
conduct a humidity measurement. Have 
maintenance staff check if humidifiers 
are functioning properly.) 

Do occupants complain of inadequate 
lighting? 

(•Check that existing lighting is 
functioning properly. Arrange for the 
installation of additional lighting if 
necessary.) 

Are there objectionable noises in this 
space (noises which are not typical of the 
special purpose space and may be 
objectionable to occupants)? 

(•If there are objectionable noises that are 
not due to normal occupant activities, 
arrange for qualified personnel to 
conduct sound level measurements.) 

If yes, what are they? 

Are chemicals or solvents being handled 
or stored in this space? 

If yes, what are they? 

("Ensure that the chemicals or solvents 
stored in this space are tightly sealed. 
Determine the suitability of the space for 
this type of storage. It may be desirable to 
store these chemicals and solvents in an 
appropriate storage area.) 
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72 

73 

74 

75 

Inspection for pocentia! problems and 
* Action Specific location where concaminams in che occupied areas of the Still building No Yes Taken Req'd action is still required 

PARK.ING 

Is there indoor parking attached co che 
building? 

If yes, complete 73 to 84. 

Are there any enclosed vestibules 
attached to entrance doors, stairs and 
elevators? 0 

(-Arrange for qualified personnel to 
measure the carbon monoxide 
concentration at entrance doors to the 
building during the peak traffic time. 
Elevated or slightly elevated concentra-
tions indicate tbat some vehicular 
emissions are entering tbe building at 
these points.) 

If yes, are they pressurized? 

Are there any odours entering the 
building that are believed co have 
originated from the garage? x 

(-Immediately arrange for qualified 
personnel to measure the carbon 
monoxide concentration in the occupied 
space, in the garage and in access ways 
between the garage and occupied space.) 

Can airflow from the garage to the 
building be sensed at garage access 
doorways or elevators? x 

(-Arrange for qualified personnel to 
measure the carbon monoxide concentra-
tion at access routes during the peak 

56 

( 

( 



[ 

r 

f 

I 

r 

I 

11 

I 
l 

l 

1 

1, 

I 
I 

I 

L1 

I 

I ·I 

~~i.~r ··'. .. ·· ·.· 
· · ·-~-- .. ... : · 

•. -~i,f; . " ... .... , ~ .... ~ .. . 

.. ~ ........ -- ·... · : ""t ·:.-~n :~.;) .. . . 
:a.~ ... - · ... ·. - \.··~'\.~.__.;, ... . 
f.~~ .. : .· --.: ~'!f.f1:;:.'t:" · 

~ . . ItSft't' .. . ~0·;-. .,~~ .. ::~@~~1:~~ . 
• • ~~1oME e ~ .. -~ ... 

:OET.AILEJI» INDOOR. A.II&. QllJA.LIT"'Jk"' 
C .. EC~LIST FOR. WA.L~-T .. :R.OlVG .. 
INS.-ECTION (e-.-c•--~> 

• 
Inspection for potential problems and 

* Action Specific location where 
I comaminanrs in rhe occupied areas of the 

No Yes Taken Still action is still required building Req'd 

traffic time. Contact an HVAC specialist to 
determine a means for preventing this 
airflow.) 

76 Should garage cleaning be improved? x 

How often is rhe garage cleaned and 
what does deaning involve? 

(•Have appropriate cleaning staff clean 
the garage area. Ensure that the garage is 
cleaned on a regular basis.) 

77 Aie any areas of the garage used for 
storage? 

If yes, what materials or items are stored? 

78 Is the garage missing carbon monoxide 
sensors? 0 

(•Consider the option of having them 
installed.) 

79 Has rhe time since the last calibration 
exceeded three months? 0 

(".Weasurement and sensing instrumen-
tation usually baue a recommended 
frequency for which they are to be 
calibrated. Calibrate the carbon monoxide 
sensors as recommended.) 
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Inspection for potential problems and 
* Action Specific location where I contaminants in the occupied areas of the Scill ' No Yes Taken action is still required building Reqd 

80 Have che carbon monoxide detectors 
triggered the alarm system since they 
were lase inspected or calibrated? x 

If yes. when? 

('Try to determine the cause of the alann 
by communicating with building 
operations and maintenance staff. 
Arrange for qualified personnel to 
measure the carbon monoxide concentra· 
tion in the garage during the peak traffic 
time. If the levels are acceptable, 
recalibrate the carbon monoxide sensors.) 

81 How many vehicles can the garage 
accommodate? 

82 Does most vehicle traffic in and out of 
the garage occur in the morning when 
the office opens, at lunch hour and in 
the afternoon when the office doses? 

If no. record when vehicles come and go. 

83 Do vehicles have to stop momentarily 
after entering the garage or before 
leaving the garage for example, co pay 
for parking? 

If yes. specify after ~mering, before 
leaving or both. 

84 HO'tli' many vehicles with engines 
running are waiting to exit during the 
peak period? 
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INS.-ECTION (c~••~•--ed) 

Inspection for pocencial problems within * Action Specific location where 
Sci.II the building mechanical syscems No Yes Taken Req'd action is still required 

85 Is there a prevencive maincenance 
program in place? 

FRESH AIR INTAKES 

86 Are there any obstructions in the fresh air 
(Z) intakes (eg. newspapers. ere.?) x: 

( • Remove obstructions. Check if the 
design or on·enration of the f resh air inlets 
is such that blockage will occur again.) 

87 Are mere signs of water staining or 
mould? x 

(• Water stains and mould indicate that 
very moist air is entering the building. 
Tbe source of the problem could be a 
nearby cooling rower. Remove mould 
and water stains. Arrange for qualified 
personnel to determine the source of 
moist air if it is not obvious.) 

88 Is mere indication chat the outdoor air 
(Z) dampers on me air handling units are not 

functioning properly? x 

(• An-ange to have the dampers serviced. 
Ensure that operations and maintenance 
staff are preventit:ely maintaining them.) 

If there is a minimum sea:ing on the 
outdoor air dampers . what is ic? 
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Inspection for pocemial problems wichin • Action Specific location where . 
Scill the building mechanical systems No Yes Taken Req'd action is still required 

Alli. FILTERS 

89 Do air filters appear ro need cleaning? x 

How often are they cleaned or replaced? 

('*Have air filters cleaned and replaced.) 

90 Are chere any filters that contain aldehyde 
resins? (Obtain information from suppliers.) 0 

(•Although filters containing aldehyde 
resins are not likely to cause an air 
quality problem, they should be replaced 
with filters that do not contain aldehyde 
resins if practical.) 

MIXING CHAMBER 

91 Is there indication that the air mixing 
dampers are noc functioning properly? 
Outdoor x 
Re rum x 
Relief x 

(•Arrange to have the dampers seroiced. 
Erzsure that operations and maintenance 
staff are preventively maintaining them.) 

92 Do the walls and floor of the chamber 
appear to need cleaning? x 

(•Arrange for the cleaning of the mixing 
chamber. Erzsure that this measure is part 
of the regular operations and main-
tenance schedule.) 
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rnspection for pocential problems within * Action Specific location where 
Still me building mechanical systems No Yes Taken Req'd action is still required 

93 rs the lighting in rhe chamber burned ouc? 0 

(-Burned-out lighting in the mixing 
chamber indicates that the chamber may 
not have been inspected or cleaned for 
some time. Fix lighting.) 

94 Does airflow appear restricted ac me 
z outdoor air supply registers? x 

(•Have qualified personnel determine the 
cause of inadequate airflow. Probable 
causes are closed intake dampers or 
plugged filters.) 

COILS 

95 Are rhere residues in the vicinity of me 
z spray coil? x 

rs there foaming in rhe vicinity of me 
spray coil? x 

(•Have the residues and foaming 
removed or cleaned. Ensure that this 
measure is a part of the operations and 
preventive maintenance program.) 

96 Are rhere water stains on rhe floor under 
pumps and evaporative coolers? x 

(•Have the water stains cleaned. 
Determine the source of tbe water and 
correct tbe problem.) 

97 Is there a chemical water treatment 
program in place? 
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Inspection for poremial problems wichin * Action Specific location where 
Seil! the building mechanical systems No Yes Taken Req'd action is still required 

98 Do coils require cleaning? x 

(•Have the coils cleaned. Ensure that 
this measure is a part of the operations 
and preventive maintenance program.) 

99 Have any coils been replaced or 
overhauled recently? 

100 Is mere stagnant wacer or are there water 
z stains on rhe floor in the vicinicy of coils? x 

(•Have tbe stagnant water or water stains 
removed. Determine the source of the 
water and correct tbe problem.) 

101 Is rhere stagnant water or residue 
formation in condensate pans? x 

(•Have tbe condensate pans cleaned. 
Ensure that they are sloped co-rrectly so 
that they drain properly.) 

CONTROLS 

102 Does rhe building lack a vencilacion 
strategy? 0 

What is rhe vencilacion schedule on 
weekdays? Weekends? 

(Ventilation strategies are used to 
consen1e energy. Consider putting one in 
place.) 
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Inspection for pocemial problems wichin * Action Specific location where 
the building mechanical syscems No Yes Taken Still action is still required Req'd 

103 Are there any signs that indicate controls 
are nm functioning properly? x: 

If yes, what are they? 

(-Arrange for qualified personnel to 
seroice the control system.) 

LOCAL EXHAUST 
SYSTEMS 

104 Are there indications that local exhaust 
z systems are not operating continuously, 

or when they are supposed to? 0 

('•Ensure that local exhaust systems are 
operating when they are supposed to. If 
they are not, i~tail a means for auto-
maticaily employing these systems when 
they are supposed to be used; or operate 
them conti·nuously.) 

105 Do occupants have control of the 
operation of local exhaust systems? 0 

(-Ensure that occupants are utilizing 
local exhaust systems when they are 
supposed to. If they are not, install a 
means for automatically employing these 
systems when they are supposed to be 
used; or operate them continuouslyJ 
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Inspection for pocemial problems wichin ... Action Specific locacion where 
che building mechanical systems No Yes Still Taken Req'd action is still required 

106 Do che main swicches for rhe local 
exhausr sysrems need to be more visible 
or more easily identified? 0 

(•If occupanrs have control over the use 
· of local exhaust systems, the switches 
for them should be easily identified. 
Have the switches clearly labelled.) 

107 Are chey interlocked wich the supply 
system or the equipmem chey serve? 0 

108 How high are exhaust stacks above che 
roof and whac are cheir directions of 
discharge? 

. 

109 Are chere any exhaust outlets through 
exterior walls? 0 

If yes, specify directions chat the walls 
face. 

( •Exhaust outlets through exterior walls 
are subject to a variation in wind pressure. 
W"hen there is a strong wind blowing on 
a wail having an exhaust outlet, the 
amount of air exhausted can sometimes 
be sei·ereiy reduced.) 
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7 .3 Abbreviated Indoor 
Air Qualify Inspeetion 
Protocol 

This prococol is to be used for regular, follow­
up preventive inspections and performance 
evaluations. 

The abbreviated walk-through inspection 
should be conducted at least once a year and 
preferably more frequently. The checklist for 
this inspection presencs situation questions. 
When answered, these provide indicators of 
operating conditions and performance. Each 
question is t0 be answered by a "tick" in the 
.. Yes" or "No" columns. A "No" response would 
indicate no corrective action is required and a 
satisfactory situation exiscs, whereas a "Yes" 
response would indicate further attention is 
required and possibly a Level 1 investigation, 
using che detailed checklist. 

Recommended remedial measures are the same 
as outlined on the detailed checklist. 
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~ISIRIC.E"VI.A.. TE._ INI»OOJR. .A..IIC. 
QU.A..LIT"Y" C .. EC~LIST FOIC. 
W .A..L~-T--ItOUG .. INSJPECTION 

Performance evaluarion focussed on 
* Action Specific loc:icion where grevencion of problems outside the 

No Yes Still uilding · · Taken Req'd accion is still required 

FRESH AIR INLETS 

1 Are fresh air inlets exposed co air 
concaminam sourc~s? 

(e.g., building air exhaust outlets within 
2 m of inlets, vehicle traffic, cooling 
towers, chimneys, industrial plants, roof 
or asphalt repairs, outside building 
painting, etc.) 

2 Are there any signs of blockage of fresh 
air inlets? 

(e.g., leaves, snow, vegetation, etc.) 

ENTRAL"lCES -
OCCUPANT 

3 Can inward airflow be sensed ac these 
entrances? 

4 Are entrances exposed co air comaminanc 
sources? 

(e.g., major t.:ehicle traffic routes or parkin~ 
1;ehicle or other combustion engines 
nmning when being loaded or unloaded. 
etc.) 

ENTRANCE - FREIGHT 
&GARAGES 

5 Can inward airflow from the garage or 
che freighr t!ncrances to the building 
inrerior be sensed ar doorways and 
devacors? 
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A_..:B.R.JE"'1"I..A.TE:.O IN:OOOR. A.I:R. QUAL.IT~ 
C .. ECJlo.:LIST FOR. W ALJK.-T .. :R.OUG .. 
INS:m:-ECTION (ec._-e.._ .... ed) 

Performance evaluation focussed on * Action Specific location where I grevention of problems inside the Still I No Yes Taken action is srill required uilding Req'd 

MECHANICAL 
EQUIPMENT ROOMS 

6 Do floors and walls appear to need 
deaning? 

7 Are there signs of accumulated moisrure? 

(e.g., stagnant water on floor, wet spots or 
mould on wails or floor, paint peeling, 
etc.) 

8 Is the mechanical room used as a storage 
space? 

OFFICE SPACE 

9 Are there indications of inadequate 
deaning? 

(e.g., floors and walls, window sills, 
drapes, bookshelves, around air diffusers 
and return grilles, etc.) 

10 Are there signs of condensation on or 
around windows and moisrure staining 
on walls? 

11 Are there any other stains or residues? 

(e.g., under-diluted industrial cleansers or 
improper usage of cleaners, etc.) 

12 Are chere any noticeable odours, dryness, 
sruffiness or drafts? 
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.A.JR .. .._E"VI.A.TE:O IN:OOO:U. .A.IJa QlCJ.A.LIT~ 
C .. EC:K..LIST FO:U. W .A.L ... -T .. Ja01CJG .. 
INS.-ECTION (ec.-e:1.--~c1.> 

Performance evaluation focussed on * Action Specific location where I grevencion of problems inside the Seil! I No Yes Taken action is still required uilding Req ·d 

AIR. CIRCULATION 

13 Is air mocion non-exiscem at diffusers and 
grilles? 

14 Has effectiveness of registers and grilles 
been reduced by deliberate blockage. by 
items placed on cop of grilles, or by 
furnirure or ocher obstructions? 

15 Do any office partitions exceed 1.8 m in 
height or are any less than 15 cm above 
the floor? 

OFFICE EqUIPMENT 

16 Does any equipment such as photo-
copiers or other machines appear to be 
causing air contamination? 

TEMPERATURE 

17 Does the office space seem co be coo 
hoc or coo cold? 

18 Are chermoscacs exposed co draft, or 
sunlight or blocked by obstructions? 

19 Are occupancs adjusting che cemperacure 
settings? 

20 Do drapes or blinds remain open when 
they should be closed and closed when 
chey should be open? 
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A.~----E'VIA.TEJI» IN:ooo--. A.IR. QUA.LIT""'I( 
C .. ECJK.LIST .IFO.._ WA.LJK.-"1£' .. R.OUG .. 
INS.-.ECTION (ec. .. «-a .... ~d> 

Performance evaluation focussed on * Action Specific location where I grevemion of problems inside rhe Seil! I No Yes Taken action is sciU required uilding Req'd 

LIGHTING 

21 Do occupancs complain of inadequate 
lighting or sunshine glare? 

NOISE 

22 Does noise from rhe ventilation syscem or 
from occupant activicies or occupant 
equipment appear to presenc· problems? 

OCCUPANT DENSITY 

23 Does occupant-to-space racio appear to 
be below minimum srandar& 

SPECIAL PURPOSE SPACE 
(repeat 24 to 28 for each SP space) 

24 Indicate type and location of rhe Special 
Purpose Space 

25 Is there a need for a separate special 
vemilation system in this space? 

26 Are rhere noticeable odours, stuffiness or 
dryness? 

27 Do the lighting or noise levels appear 
to present problems? 
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.A.JESIR.._E"I.A. TE_.. IN:OOO.m:t AI.._ QUALIT.......­
C .. EC~LIST F.:»JR. WT AL-..-T .. .._OlVG .. 
IN'SJPECTI.:»N (cc.-cI ... d.~d.> 

Performance evaluarion focussed on * Action Specific location where I grevenrion of problems inside the Scill I No Yes Taken action is still required uilding Req·d 

28 Are chemicals or solvenrs being handled 
or srored in chis space? 

If yes, what are rhey? 

INDOOR PARKING GARAGE 
(If applicable complete 29 co 33.) 

29 Does air appear to flow inward rather 
than outward in emrance vestibules, 
stairs and elevators? 

30 Can airflow from the garage co the building 
be sensed at doorway or elevators? 

31 Are there any odours entering the building 
from the garage? 

32 Does the garage cleaning need to be 
improved? 

33 Is the garage missing carbon monoxide 
sensors? 

LOCAL EXHAUST 
SYSTEMS 

34 Are local exhaust systems operating 
cominuously? 

35 Are rhe intake grilles, ouder grilles and 
duce-work obstructed and do they show 
signs of dust and grease build-up? 

A "yes" answer will require follow-up action. Refer to the Indoor Air Quality Manual, 
Annex 7.2 for further investigative measures and for suggested corrective actions. 
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Information Form - Occupanl: Environmenl: Compl.ainl: 
Regisl:er 

Building Name=--------------------------------

Dace/Time Nocified: ------------------------------

Name of Occupanc: -----------------
Position: ___________ _ 

Location in the Building Where Occupant Spends the Most Time: 

Narure of Complaint (Symptoms): _______________________ _ 

Time When Symptoms were First Experienced:--------------------

Frequency of Symptoms:-----------------------------

Specific Times or Circumstances that May Be Causing Symptoms: ---------- - - --

When Symptoms Go Away:----------------------------
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Information Form - Summary of Occupan"t 
Environment Complainm 

Building Name:--------------------------------

For t:he Period (Specify Dates) ------------ co 

Number of Occupanrs in Building=-------------------------

Number of Complainrs: ------------------------------

Nature of Complaints (Sympcoms): ------------------------

Locations where Complaints Occur=--------------------------

When Complaints Started: ----------------------------

Frequency of Complaints: ----------------------------

Specific Times or Circumstances that May Be Causing t:he Symptoms: ------ -------

When Sympcoms go Away: ___________________________ _ 
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Information Form. - Inventory of Chemieals Used in 
Cleaning, Maintenanee, Operations and Pest Control 

Building Name:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chemical 
(include brand name) Use 

71"7 

Frequency of Use 
Locacion Where 

Chemical is Stored 
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lnforma•ion Form - Building Cha.rac•eris&ics 

Building Name: -----------------------------------

GENERAL INFORMATION 

Age of Building: ---------------------------"-"'."'----

Basic Construction:---------------------------------

Number of Floors: ________________________________ _ 

Area per Floor:--------------------------------~ 

Nace: General informacion about the building may already be recorded in a building performance 
review report. If available, ic may be useful co attach a copy of ic co this form. 

BUILDING SYSTEMS 

Type of Heating System: ----------------------------

Type of Cooling System: ----------------------------

Type of Humidification System: ---------------------------

Vencilation System: 

Central D 
Const:anc Flow D 

Number of Systems: D 

Comparunental D (check one) 

Variable Air Volume D (check one) 

Floors and Rooms Served by Each System: 
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Can outdoor air supply be modulated? ------------------------

Amounc of Fresh Air Introduced into the Ventilation System: 

Design:~----------------~ .. 

Measured (if possible): ------------- Date: 

Filtration System: 

Type Used=------------------------------~ 

Frequency of Scheduled Maintenance: -----------------------

RENOVATIONS OR OPERATING CHANGES 

List any major renovations or operating changes chat have been made in the lase year. Items in this 
category include changes in office layout (e.g., relocation and/or addition of partitions and screens); 
repairs and decorative renovations, such as new fumirure; carpeting and paint. 

Descriptions of Changes in Office Layout Dace 
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Noce: Where new particions have been added, indicate whether or not the supply air has been 
readjusced. 

Description of Major Repairs Dace 

Description of Decorative Renovations Date 
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7 .8 Description of Air 
C:ontalDinant Sources 

The principal sources of indoor air 
concaminants are building materials and 
furnishings, building air-handling equipment. 
tenant equipment, building and renant 
operations, the people themselves and. in 
some cases, the outdoor air. Some indoor con­
taminants may be concemr:ued in localized 
areas and may warram insrailarion of special 
local vemilarion systems. Other contaminants 
may be distributed throughout rhe occupied 
space. Dilution and removal of these contami­
nants relies on the general ventilation system in 
the building . 

Ou"tdoor Air quali"ty 

On most building sices, the qualicy of the 
outdoor air encering the building is good 
enough ro provide for effective building venti­
lation. Most outdoor concaminants are 
generated by automobiles and factories with 
combustion or chemical processes. If the . 
outdoor air is concaminated beyond acceptable 
levels, some means of concaminant removal 
may be required before the outdoor air is 
admicted inco the building through the general 
ventilation system. 

Combus&ion and O"i:her 
Proeesses 

Furnaces and other combustion equipmenc are 
potential sources of air contaminants when 
they are nae properly vented. Contaminants, 
such as carbon monoxide and nicrous oxides, 
are always present, of course, in indoor 
garages and may also be found in special pur­
pose buildings. 

Building Ma-terials and 
Furnishings 

Building materials and furnishings chat are 
composed of pressed wood products, such as 
plywood panelling, particle board and fibre 

83 

.. ~:.,i~¥:~~~~· 

board. off-gas small amounts of formaldehyde 
during the first year or cwo. Other office 
furnishings. such as carpets, drapes and uphol­
steries, fabricated or installed with rhe use of 
formaldehyde glues, contribute ro the level of 
formaldehyde, as do wee process photocopiers. 
The rare of off-gassing is highest when these 
materials are new, as indicaced by che cypical 
graph below. Research is being conducted co 
determine the exact shape of rhe off-gassing 
decay curve. 

Level of 
Off-gassing ~ 

Time 

Human · Activi&y 

Human respiration and perspiration also gener­
ate air concaminants. Smoking, where still 
pennicted, concribuces significantly t0 indoor 
air contamination. 

Componen"ts of HV AC 
Sysc:ems 

Some components of HVAC systems such as 
humidifiers and cooling coil pans contain open 
water or have wee surfaces. If uncreated, the 
stagnant water can concribuce co the growth of 
biological concaminants. However, chemical 
creatmem in such components may also be a 
source of air contaminants, so careful manage­
ment of the related prevencive maintenance 
routine is required. 

Commercial Produc"ts 

Chemicals used in cleaning, maincenance, 
operation and pest control can be sources of 
air concaminams if they are nor utilized or 
stored properly. 



1 
1 
l 
r l 

I 

. ) 
I .. 
I 

. I 

I 

I 
l 

. ] 

_.I 

J 
J 
J 
J 
J 



f 

r 

\ 
r 

11 

! • 1 

I. 

I I 

~ . I 

·· t 

'l 

I 
c #·I 

~i;. ::. . ·;~·~: .. 
~:­

:: 

~~7-9 

7 .9 Basic Concept: of 
Operal:ion of Air Qualii:y 
Conl:rol Sysl:ems 

In all buildings, there is an exchange of air 
between the indoors and outdoors. This is 
required for ventilation. For indoor air quality 
ro be properly controlled by ventilation, several 
criteria muse be mec. There muse be sufficient 
good quality outdoor air; air intakes and air­
handling units muse be well designed and 
properly installed and operated; and finally, the 
air distribution and circulation system must be 
arranged ro suit the office layout and adjusted 
to achieve an effective circulation of air. Most 
air quality problems can be corrected by mak­
ing some adjustments ro the ventilation system. 

Ouc:door Air lnC:akes 

The location of outdoor air intakes has a lot to 
do with the quality of outdoor air that is drawn 
imo the building. Intakes should be located 
upstream of external contaminant sources, such 
as major vehicle traffic routes, parked delivery 
vehicles, cooling rowers', exhaust outlets, chim­
neys and vents from nearby buildings, and away 
from vegetation chat is a source of pollens and 
spores. When possible they should be located 
high up on the building so chat the cleanest 
possible outdoor air is obtained. Air intakes 
should be kept dear of leaves, snow, paper 
and ocher materials. 

Air Flow Dampers and Fans 

General ventilation systems usually consist of 
supply and rerum air fans. The flow of outdoor 
air is, in most cases, controlled by three sets of 
interconnected dampers: the oucdoor air 
damper, the relief damper and the rerum air 
damper. In some buildings, the outdoor air 
flow is fixed and cannot be modulated. Air 
handling systems in these buildings are also 

as 

equipped with outdoor air dampers . These 
dampers are fully open when the air handling 
systems are on and fully closed when the 
systems are off. 

Air Fil'C:ers 

Filtration of building air is normally achieved 
using a pre-filter section equipped with flat 
filters and a main filter section with bag-cype 
filters. In older buildings, the efficiency of air 
filters may noc meet the current specification. 
Additional filtering capability may be installed, 
provided that there is enough room in the air 
filter section. 

Humidity Control Devices 

Where humidification is provided by steam, the 
chemical treatment of steam (where applicable) 
should be examined for toxicity. Where spray­
cype humidifiers are used, they must be 
cleaned regularly. Where atomizing humidifiers 
are used, special care muse be taken co avoid 
the formation of white dust from minerals con­
tained in the supply water. When cooling coils 
are used 'for humidity control, drip pans below 
them must be properly drained or spontaneous 
bacteria growth may occur in them. 

Air Discribudon 

In office buildings there are generally one of 
two types of air handling system - central or 
comparcmencal. One of the most imporcanc 
indoor air quality-related fearures usually incor­
porated in a central system is free cooling. This 
allows up co a 100% supply of outdoor air at 
certain times of the year. In addition co the 
main building supply and rerum air-handling 
system, the compartmental system has a second 
stage of air-handling equipment located in 
mechanical rooms on various floors. 
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In either type of air-handling system, the air 
distribution on e:ich floor is often divided into 
two zones, the perimeter zone and the interior 
zone, with the boundai:y berween the cwo. 
located about five meters inside the perimeter 
wall area distribution. The air supplied to the 
perimeter areas is relatively much higher co 
compensate for additional solar gain through 
exterior windows and walls. 

Air distribution is generally concrolled by .the 
cemperarure in the occupied areas. In constant 
volume designs, the cemperarure of the supply 
air is varied with the volume remaining 
constant. In variable air volume designs, the 
volume of supply air is varied with the temper­
arure remaining constant. 

Air Clrcula&lon 

The air circulation pattern in the occupied 
space is goyemed by the location of air 
diffusers, the angle of the air diffuser vanes and 
the location of the air rerum sloes. The layout 
of office partitions and acoustical screens, as 
well as the screen height and clearance above 
the floor, influence the effective circulation of 
the air in the work space. 

It is relatively difficult to achieve and maintain 
optimum air circulation patterns with variable 
air volume systems due co the flucruating air 
volume and corresponding air flow velocicy. 

A schematic drawing of a typical heating, venci­
lacion and air conditioning system in shown in 
Figure 4. 
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