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This publication provides practical loss control and safety information to assist you in making your workplace safer. It is not legal advice. SAIF Corporation
has made every effort to bring significant Oregon Occupational Safety and Health Administration [OR-0SHA] regulations to your attention. Nonetheless,
compliance with OR-0SHA remains your responsibility. You should read and understand all relevant OR-OSHA regulations that apply to your job site(s).
You may want to consult with your own attorney regarding aspects of OR-OSHA that may affect you.

Note: The information in this publication is time sensitive. Do not rely upon this document if its publication date is more than three years old. Please
check the Employer Guide "Safety” section of our web site at www.saif.com/employer for a more recent, printable copy. You'll also find a variety of other
valuable safety information designed to help your business prevent injuries and control costs.
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l. Introduction

Indoor air quality (IAQ) is a broad term that can have different definitions.
Perhaps one of the best general definitions is from Oregon OSHA, which
defines good IAQ as:

Introduction and distribution of adequate ventilation air,
Control of airborne contaminants, and
Maintenance  of acceptable temperature and relative humidity.

It is important that employers and building owners properly respond to and

inve stigate indoor air quality (IAQ) concerns. A failure to do so may result in

increased business costs through decreased employee productivity,

increased medical costs and workerds compensatio

Investigating an indoor air quality problem t akes time and effort. Finding a quick
solution to an IAQ problem is uncommon; many IAQ problems are the result of

multiple factors rather than one individual source. The investigator(s) may need to

do a thorough top to bottom inspection of the building, re view blue prints of the
heating ventilation and air conditioning (HVAC) system, interview maintenance staff
and talk to the building occupants to find the source(s) of the problem.

The purpose of this publication is:

To give policyholders some backgroun  d information on indoor air quality

(IAQ);

To assist  policyholders in investigating IAQ problems by providing an
organized, logical sequence of actions to follow; and

To help policyholders know when to bring in outside help such as SAIF Corporation
Safet y Management Consultants or Industrial Hygienists and what they can do to
help address IAQ problems

Scope

This publication has been created with the intent of making a seemingly
complicated task easier. It begins with an explanation of the initial
investig ation procedures that you, the policyholder, can conduct to solve the

problem. If initial efforts do not resolve the problem, more in -depth
investigations may be warranted. These investigations can be conducted by
SAIF consultants or consultants from other companies. A portion of this

publication explains what professionals will be looking for when they come

to your facility and how they may go about doing their sampling. The last

section of the text describes general strategy principles when trying to solv e
Indoor Air Quality ( IAQ) issues. All sections are supported by appendix
materials.
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At the end of the publication you will find a list of additional resources.

II.  Background Information /Definitions

Many studies have demonstrated that IAQ problems can be caused by
improper design, installation, operations and maintenance of HVAC systems.
However, other factors such as lighting, noise, thermal discomfort and
ergonomics also play significant roles in certain cases.

Common factors affecting indoor air qualit y include: environmental tobacco
smoke (ETS), combustion sources, volatile organic chemicals, ozone,
fiberglass insulation, HVYAC maintenance, micro -biological contamination and
insufficient outside air.

Following are some important definitions. These are s ome words that you
may see in documents or publications on indoor air quality. It is not a
complete list of all indoor air quality related terms, but it is a list of many
common ones.

Sick Building Syndrome (SBS) is also known as Atight buil din
syndrome. 6 |t refers to a set of symptoms affecting
building occupants with which no causation can be identified.

Typical symptoms include nose or throat irritation, headaches, lethargy and
difficulty in concentration. The distinguishing fa ctor in all cases is that
symptoms are relieved shortly after leaving the building.

Building -Related lliness (BRI) is an IAQ problem with a known cause

and effect. BRI can be confirmed by a physiciané
illness (allergic rhinitis,Le  gi onnai reds disease, hypersensitiuvi
humidifier fever or Q fever) resulting from exposure to specific contaminants

in building.

Mass Psychogenic lliness (MPI) refers to an epidemic of complaints for
which the source is psychological rather th an toxicological. Symptoms
include headaches, fatigue, nausea, hyperventilation and fainting. MPI is
characterized by a sudden onset of symptoms, frequently coinciding with an
unusual odor, and seems to spread by contact like a contagious disease.

Other me dical terms include : the irritant response, toxic response,
infectious response and allergic response. Such things as dust, low humidity
and temperature extremes can cause irritation. Infectious agents such as
colds, flu and other germs can be spread throu gh the work space due to
inadequate ventilation. Many times infectious agents result in an increase of
absenteeism among students and teachers. Such things as molds, dust

mites and certain chemicals can cause allergic responses in individuals.
Many allergi c responses are associated with itching. Allergic individuals may
develop such symptoms as red itchy eyes, nasopharynx (nose and throat)
irritation and a runny nose. A toxic response is usually immediate and in

most cases has a definite cause  -and -effect re lationship.
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Airborne chemical or microbiological compounds are not the only things that
may impact IAQ. As OR  -OSHA states in their Sept 2002 Directive on Indoor

Air Quality, Alt is also important to remember

lighting, ergonomic  stressors (work station and task design), and job -related
psychological stressors can & individually and in combination & contribute to

IAQ-r el ated complaints. o These are all it ems

during the course of an IAQ investigation.

lll.  Initial Investigation

Responding quickly and thoroughly to complaints about indoor air quality is

important. If employees feel that their concerns are being ignored by

management it can drastically damage morale and cause the problem to

quickly escalate. W hen employees are unhappy they are less productive and

more | ikely to file workerod6s compensation

The proper investigation of an indoor air quality problem may need to

involve management, building engineers or maintenance personnel,

landlords (if a pplicable), supervisors and employees. The parties involved in
the investigation need to clearly understand their responsibilities and a

formal system should be set up to do this. The initial approach should be
broad and flexible in scope considering the m ultiple causes of indoor air
quality problems.

Communication with employees is essential. It is important to let your
employees know that you are taking their problems seriously by explaining

to them exactly what you are going to do, how you are going to do it and
when you are going to do it. It is preferable that this be done in person so
guestions can be answered directly. Meetings and communications should be
documented. For example, during a safety meeting you can let the

employees know that several p eople have expressed concerns about the
guality of the air in their area. Tell them that you will be collecting some

vital information in the form of questionnaires, and that you will need their
cooperation to do this. It may help to let them know that thi s information
has been put together by professionals at SAIF Corporation who have dealt

in depth with a wide array of indoor air quality issues and have found these
methods extremely useful. You may choose to hand out the information

during the meeting or individually. It is important that they understand the
need to be complete and return it to you as soon as possible. Employees

should fill out the questionnaires by themselves without talking to their

coworkers.

Some managers may feel that eliciting direc t feedback from employees may
result in increased workersd compensation
However, it is our experience that far fewer claims will be filed over the long

run if the employees feel their management is responsive to their concerns.

cl

cl
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The following information should be collected at this stage of the

investigation
The specific health symptoms and comfort issues reported and the
proportion of building occupants reporting each complaint.
Time patterns (hour, day, season) of the onset of ad verse health and comfort
conditions.
Location patterns (i.e., normal work area or other work areas) of the affected
employees.

Relationships between predominant health and comfort complaints and
potential source materials (dark room chemicals, copier chemi cals, cleaners,
pesticides and disinfectants).

When and where source materials (new carpeting, adhesives, etc.) have been
introduced into the building.

Medical opinions concerning the cause of adverse health conditions
experienced by employees. NOTE: Due t o0 employment laws and privacy

regulations, asking specific medical information of employees may not be
allowed. Consult your attorney or human resources expert for additional

information.
Please refer to Appen dix A.1 and A.2 for interview and complaintfo rms. A
log to track complaints  and a grid system  to collate the data from complaint
forms are also part of Appendix A . The complaint form  should be given to
those people having problems in specific areas to complete. Appendix B

provides an audit list s to determine the amount of air and condition of the
air delivered to occupied areas in the building, the design, installation,

operation, maintenance of the HVAC system and potential contaminant

sources . A building maintenance person or contractor who is in timately
familiar with the building ventilation design, operation and maintenance

should complete the appropriate checklists provided in Appendix B.1 through
B.24 . Relying solely upon the original building blueprints may not be

enough to answer these ques  tions since the HVAC system and building
layout may have been changed after the original designs were drafted. This
form should be completed at the same time the occupant interviews are

being done. It is important that it be filled out completely since occ upational
health and safety professionals may ask for this information later in the
investigation. Time and expense can be saved if it is prepared beforehand.

One of the first steps in an IAQ investigation is a thorough, top -down

inspection of the HVAC sys  tem and the building itself. The inspection of the

HVAC mechanical room(s) should be made along with the air -handling units,

outside air intakes, exhaust outlets and cooling towers. Drip pans and

humidification units should be inspected. The mechanical ro om needs to be
inspected for any chemicals such as disinfectants, solvents and cleaners. Air

intakes should be inspected for entry of outside sources such as exhaust

outlets, combustion stacks, parking lots, heavy traffic, dumpsters and

loading docks. The mi ni mum setting for the systembs
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evaluated against design criteria. The absence of bird screens should be

noted. Filters should be inspected to see if they are overloaded, poorly fitted

or missing. The type and theoretical efficiency of t he filters should be noted,
as should the frequency of filter change out.

Thermostats need to be checked to see if a single thermostat controls
several different rooms or areas which could lead to temperature extremes
in distant parts of the area. If therm ostats are placed in the supply air
stream, they will not respond correctly to changing temperatures in the
served area, and if they are exposed directly to a heat load, the remainder
of the area might be cooled excessively.

As part of the investigation, t he number of current building occupants needs

to be calculated and it should be researched to determine the number of

occupants the HVAC system was designed to service. Very often the number

of actual occupants exceeds the design capacity of the HVAC syste m. This
can result in an inadequate amount of outside air being provided to the

occupied areas of the building which may create odor and temperature

complaints among the occupants.

Housekeeping practices and schedules should also be examined as part of
the investigation. A common source of many IAQ problems is infrequent or
inadequate housekeeping or cleaning. If trash, especially food and beverage
containers, is allowed to accumulate in the building it may create odors or
attract insects and/or rodents.

Carpets should be vacuumed and shampooed on a rout ine basis to minimize
the build up of dust and other allergens that can be transferred into the

building by the occupants. Guidelines for recommended cleaning frequencies

from a public health perspective can be found in the Institute of Inspection

and Cleaning Restoration Certifications (IICRC) S100 Standard and

Reference Guide for Professional Carpet Cleaning, 2002.

When everyone has returned their questionnaires, you have a lot more
information than when you started. You now know where problems are
occurring, how many people are affected, what kinds of symptoms are the

most prevalent and when/where they are occurring. You also know basic
information about the HVAC system and whether or not it is operating as it
should. Sometimes it will be as easy as this. For instance, filters have not

been changed on a regular basis, introducing fine dust into the work areas.

Or a condensate drain is clogged and has some old musty water standing in

its pan. Sometimes, the fr esh air intake is near a parking garage and needs
to be relocated. Or the fresh air louvers are broken and not opening

correctly. If you are fortunate, something will turn up during this initial
investigation that can be remedied. Very often the source(s) of the 1AQ
problems can be identified and corrected as a result of the HVAC system and
building inspection. Even if the solution will take time to implement, the

point is you have an explanation and plan of action. Communicate your

findings to your employe  es who are eagerly awaiting your response.
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On the other hand, suppose you get the data and everything seems to be

operating the way it should be. There is nothing that appears unusual. What

now? What do you tell your employees? Tell them that initial inves tigations
have not turned up anything obvious so you are going to move into more in -
depth studies with the help of outside professionals. Please refer to

Appendix D for other questions to be answered before you move on to this

section.

IV. In -depth Investi gations

Let your people know that you will be contacting outside help for the next

stage of the investigation. This help may come from the Oregon

Occupational Safety and Health Division (OR -OSHA), SAIF Consultants or
outside consultative firms.

Next, make the phone call. It is important that you have information
concerning the investigation at your fingertips before the call. Professionals
will most likely ask some preliminary questions to acquaint themselves to
the problem. Let them know early in the conve rsation what you have done
so far and records that are available for their review. They may want you to
mail or fax these  documents to them as soon as possible. Answer their
guestions to the best of your ability. Set up a time and date for them to
come and visit the facility. They may request additional support people to
accompany them to help answer any additional questions they may have.
Depending upon their schedule it may be several weeks before a site visit
can be conducted.

Most professionals when cal  led in to an indoor air quality situation will
review background material collected. It is essential that a thorough

inspection of the HVAC system and the building has been done by the
employer and/or HVAC maintenance personnel prior to the arrival of the

safety professional. This will help them to focus on things that have not been
done instead of duplicating efforts. However, most professionals will want to

do some kind of walk  -through during their visit. No matter how much
documentation there is, a walkt hrough of the site will likely still be required.
Blueprints of the HVAC system should be readily available for review. They
also will spend a few minutes with the staff and occupants talking about

their perceptions of what is going on. More detailed occup ant diaries may be
asked to be kept at this point for more stubborn or episodic problems. Air
sampling may also be conducted at this point.
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An example of tests and measurements that may be conducted by
professionals include such things as

Temperatu re and relative humidity
Carbon dioxide and carbon monoxide
Airflow

Specific chemicals

Microbial organisms

Lighting
Temperature and Relative  Humidity
Temperature and relative humidity are measured because if they are too
high or low it may cause discomfort amo ng the building occupants. Sources

indicate that a cceptable ranges for temperature range from 69 degrees
Fahrenheit (F) - 79 degre es F and that humidity readings should range
between 30 to 60 percent (this number will vary slightly depending on

reference quoted). High temperatures can cause discomfort and exaggerate
symptoms induced by air contaminants. Low humidity can result in dry skin,
lips and nasal mucous, as well as nose bleeds. Humidity in excess of 60
percent can provide surface conditions suit able for microbiological growth
such as molds, yeast, and dust mites.

Thermal ¢ omfort in the indoor environment is complex since t here are large
variations from person to person on metabo lic rate and clothing levels.
Thus, i tis difficult to satisfy ever yone in a space since conditions for comfort
are not the same for everyone . The ANSI (American National Standards
Institute)/ASHRAE  (American Society for Heating, Refrigeration and Air
Conditioning Engineers)  Standard 55 -2004, Thermal Environmental

Condit ions for Human Occupancy , specifies the combination of indoor
thermal environmental factors and personal factors that will produce thermal
environmental conditions acceptable to a majority of the occupants within

the space. The standard specifies environ mental factors as temperature,
thermal radiation, humidity, and air speed; the personal factors are those of

activity and clothing. It does not address non thermal environmental factors
such as air quality, acoustics, illumination or other physical, chemi cal or
biological space contaminants that may affect comfort or health. The
standard is intended for use in design, commissioning, and testing of

buildings and other occupied spaces and their HVAC systems for the

evaluation of thermal environments. It ma y also be used for evaluation of
existing thermal environments in buildings, during experimental conditions,

and for the development and testing of products.

Carbon Dioxide and Carbon Monoxide

Measurement of carbon dioxide (CO 2), which is a product of huma n
respiration, can be used as a marker for indicating overall buildup of indoor
pollutant levels. The CO , level may become elevated if there is an
inadequate supply of fresh outside air delivered to the space. On the other
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hand, in spaces where there are f ew people, there may not be enough CO 2
generated to make it an appropriate predictor of the efficiency of the
buil dingds ventilation smayneawaysbeoaw | evel s of

indicator of fAgoodo air.

For purposes of evaluating indoor air quality, ther e are two commonly
accepted recomme nded limits for CO, levels. The National Institute for
Occupational Safety and Health (NIOSH) recommends that there should be
less than 800 PPM (parts of CO  , for million parts of air) in occupied areas of
the building. T he other recommended limit for CO » is from ASHRAE.

In its standard, Ventilation for Acceptable Indoor Air Quality (#62 -2001),
ASHRAE recommends that indoor CO > levels do not exceed 700 PPM more
than the outside level of CO » to satisfy odor and comfort cri teria. For

comparison purposes, the Oregon OSHA PEL for CO 2, Which is the legal
exposure limit, is 5000 PPM. It is important to realize that the above
measurements are quantitative in nature, that is, results are given numbers

or definite amounts. Other ty pe measurements may be qualitative and
descriptive in nature versus numerical.

Carbon monoxide measurements are often taken as an indicator of whether
combustion products, such as vehicle or boiler exhaust are entering the

building. Carbon monoxide is a hi ghly toxic gas that can cause headaches
and nausea at very low levels. The presence of carbon monoxide may also
indicate that other exhaust chemicals such as oxides of nitrogen, sulfur

dioxide or aldehydes are entering the occupied spaces of the building. These
chemicals may also cause various symptoms such as burning eyes, nose or
throat, headaches and nausea at low levels. Therefore, even though the

OSHA PEL for carbon monoxide is 50 PPM and the EPA exposure limit is 9
PPM, it is generally recommended tha t the carbon monoxide level should be
0 PPM in non -industrial settings such as offices, public buildings, schools or
hospitals.

There are several different types of devices used to measure temperature,
humidity, carbon dioxide and carbon monoxide. Example s of these
instruments include: the sling psychrometer (for temperature and humidity)
and colorimetric types with a bellows pump for carbon dioxide.

Perhaps the most common way to measure the four indices are with

electronic devices that continuously moni tor the air and calculate the
average results over the course of the sampling period. The data from these
devices can usually be downloaded to a computer and placed on a time

history graph. The advantage of these data logging devices is that they can
usual ly be placed in a location and used to record the temperature, relative
humidity, carbon dioxide and carbon monoxide levels over a period of

several hours to several days. This data can then be examined to determine

the status of the indoor air quality in relation to the occupancy load, time of
day or other variables. In cases where the building occupants complain of
intermittent or periodic air quality problems, the data logging monitors may

be of use to measure the air quality during one of these problem episodes.
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Measurements should be taken over a period of time representative of
normal operations and worse  -case situations. Also, outside samples should
be taken for comparison.

Airflow Measurements

Once temperature, humidity, carbon dioxide and carbon mo noxide readings
have been taken in desighated areas, the professional will want an indication

of how much air is entering into a given space (important to know the

percentage of outside air as it relates to the total air volume). This can be

done both qual itatively using smoke tubes and quantitatively using a

thermal anemometer for velocity measurements in feet per minute (fpm). A

flow hood will give results in cubic feet per minute (cfm) directly and

eliminate the need for calculations.

Although there are  no current OSHA standards regulating this aspect, OSHA
makes reference to the recommendations in the ASHRAE Standard,

Ventilation for Acceptable Indoor Air Quality. This standard recommends
different levels of outside air, based upon the type of occupied area. For
example, in Table 2 of the standard ASHRAE recommends 25 cfm per person

of outdoor air for a commercial laundry, 20 cfm per person in a dining room

and 20 cfm per person in office space.

If the air diffusers supplying air into the room are of uni gue dimensions you
may see a professional using a device called a thermal anemometer to

measure the average velocity in feet per minute (fpm) across the vent

space. This measurement alone is not sufficient to determine cfm. The

person must also take measur ements of the length and width of the diffuser

in feet and calculate the square feet. Once this is known, the area can be

multiplied by the average velocity (fpm) to get cfm. As mentioned earlier, a
flowhood does this directly.

The important thing that the professional will do is to find out how much

total air is coming into the space in question. Hopefully, by previous work

done, the percentage of make -up air will be known. This requires multiplying
the total amount of air by the percentage of fresh air to get cfm of outside
air supplied. Then, by dividing this figure by the number of the people in the

room, we can find out whether or not the cfm/person criteria is met.

Specific Chemicals

During the in  -depth investigation, the professional will ask you info rmation
about chemical use and sources of chemicals in the building. They may

request a material safety data sheet (MSDS) from you on specific products.
Depending on the answers given by the staff and the results of their initial

tests, they may choose to investigate certain chemicals more closely.

Examples of chemicals that a professional may monitor for include volatile
organic compounds (VOCs), formaldehyde, carbon monoxide, combustion
products, particles and bioaerosols.
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Volatile Organic Compounds (VOCs )

Many types of cleaning products, adhesives, paints and thinners contain
VOCs. The odor from freshly painted walls and new carpeting consists of
VOCs. The generation rate and airborne concentration of VOCs will typically
be the greatest when the paint and carpeting are new. As the paint and
carpet ages, they will usually release less VOCs and have less of an odor.

The airborne concentrations of these compounds may not be over their

respective OSHA permissible exposure limits (PELs), however, they may stil I

be elevated when compared to a control, non -compl aint area. OSHAOGS
represent a concentration to which most workers can be exposed for an

eight -hour day, 40 -hour week without adverse health effects. However, IAQ

investigations often involve concentra tions much lower than those routinely

measured in industry. The Environmental Protection Agency has developed

methods that will measure down to the level of parts per billion (PPB), which

represent extremely low concentrations.

For comparative purposes, a  n air sample should also be collected outside the
building to evaluate the outside ambient concentration of VOCs. In urban

areas the ambient VOC levels may be higher than rural areas due to air

pollution.

Some methods that may be used by a professional ma y include
photoionization detection, flame ionization detection, specialty sorbent tubes
with pumps to draw air through tube and passive diffusion badges.

Interpretation of VOC results must be considered by the professional with

care. A preferred approach is to rank the contaminants identified at the
complaint site and control site in decreasing order of concentration. This
ranking might suggest that specific VOCs are accumulating at higher levels

in the problem area. However, great care must be exercised a nd direct
cause and effect is often not seen because there can be an insignificant
increase that looks big at that level.

Formaldehyde

Formaldehyde can be found in solutions used to preserve living tissue, in
particle board and plywood, in carpet adhesives and in other construction
materials.

Formaldehyde may also be measured in the problem area and control (non -
complaint) area for a comparison. Several methods are available to do this

monitoring including air sampling pumps and specialized media tubes,

imp inger methods and passive diffusion badges. Recent developments have

made available badges that can measure short term exposure limits (15

minute samples) accurately. The preferred approach to interpreting this

information is to compare concentrations at e ach sample location with the
intensity of complaints in each area. If higher levels are identified in certain

areas, the professional must correlate ventilation and off gassing of

chemicals to this data.
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One thing to keep in mind is that there is almost al ways an ambient level of
formaldehyde present in the air, albeit at normally low levels. According to

the EPA, the typical background level of formaldehyde is about 0.03 PPM in

urban settings, due to air pollution.

Combustion Products

Products of combusti on from cars, trucks, and furnaces include such
substances as nitrogen dioxide (NO 2), Sulfur dioxide (SO  ,), polynuclear
aromatic hydrocarbons (PAHSs), aldehydes and numerous other chemicals

that may cause eye, nose and throat irritation. Sampling sites usua [y will
include the complaint area, a control area, and locations between the
complaint area and suspected combustion sources, in order to identify
pathways for the combustion products to travel from the source to complaint
area. Outdoor air should also b e sampled to include the range of
concentrations there. If the concentrations of specific combustion products
indoors exceed outdoor levels significantly, the building should be

investigated to locate the sources of the products, regardless of their

relati onship to the reported symptoms.

Particles

Particles may result from excess files and paper in the area, mechanical

equipment or construction activities. Many people experience allergic -type
symptoms when exposed to certain types of dust. The type of monit oring a

professional uses will depend on the amount of dust present and the source.

Such methods as filters and pumps, wipe samples and direct reading (optical

light scattering) instrumentation are available for this sampling.

The value of wipe samples or bulk samples, from collected dust, may be of

limited value. Analyzing a sample of dust that has collected on a surface in a

room will tell what the dust is composed of, but cannot tell how much dust

was in the air at any one time. This is because it usuall y impossible to know

exactly how long it took for that amount of dust to collect on the surface.

The dust may represent an accumulation from a da
or possibly several years worth.

Large accumulations of dust or particles in offices, schools and other non -

industrial workplaces may contribute to indoor air quality problems or

complaints. The dust is unsightly and its presence may contribute to the

occupantsé concerns that there is an air quality
Thorough housek eeping including cleaning and vacuuming with high -

efficiency particulate air filter (HEPA) equipped vacuums should be done on

a routine basis to prevent dust buildups in carpets, drapes, on furniture and

other work surfaces.

Bioaerosols (microbial)

Sampl ing for bioaerosols may be performed when there is evidence of

allergic reactions to fungi (molds and yeast), bacteria or there is a specific

microbial -i nduced di sease apparent such as Legionnair
hypersensitivity pneumonitis or allergic asthma. Walk -through surveys may

identify past flooding or water leaks to support this sampling strategy.
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There are numerous types of sampling methods that may be used for

bioaerosol monitoring. These methods may include wipe sampling or swab
sampling or air samp  ling. Such as with particles, the value of wipe samples

or bulk samples of bioaerosols may be of limited value. Analyzing a wipe or

bulk bioaerosol sample that has been collected on a surface in a room will

tell what microbes are present in the sample, but cannot tell how much of
the bioaerosols was in the air at any one time. Fungal reservoirs on surfaces
may also never become airborne.

A major limitation of mold sampling, whether air, surface or bulk sample, is

that there are no established occupational exposure limits for mold. Neither
OSHA nor the Environmental Protection Agency (EPA) or other regulatory

body has determined a level of exposure for mold which would be

considered safe or unhealthy for building occupants.

For purposes of comparison most p rofessionals collect mold samples in the
problem area, in an area where there are no problems or complaints and

from outside of the building. The amounts and types of mold on the outdoor
sample are compared to the indoor results.

If the indoor air samples contain the same types of mold from the outdoor

sample and the indoor levels are equal or less than outdoor levels, this is an

indication that there is no fungal growth or amplification in the building that

would affect the occupied areas. However due to the technical limitations of

airborne mold sampling and the fact that airborne mold levels may vary

drastically in the matter of only a few minutes, it should be understood that

the presence of a few type of mold spores

present on the outdoor sample doesndt necessar.

problem in the building.

If evidence of active or past mold growth is present in the building, such as
moldy smelling building materials or actual mold, sampling may not be
necessary. In stead of sampling, the mold affected areas should be
remediated. The source of the water intrusion should also be located and
stopped to prevent additional mold growth.

Lighting

Finally, determining whether a work space has sufficient illumination for the

tasks being done is important to consider in some IAQ investigation.

Improper, insufficient, or an abundance of light can cause headaches,

fatigue, and drowsiness. An instrument such as a photometer can be used to
give illumination levels in foot -candles ( fc). The results can be compared to
recommendations by the Illluminating Engineering Society and American

National Standards Institute (ANSI).

Once the professional has conducted their sampling they may still want to
look more closely at the HVAC system. Th is may include an engineering

on

evaluation of the central systems to verify

cooling, providing outdoor air and distributing conditioned air. It may also
entail conducting an air balance study to verify if air is distributed according
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to original building design. Some professionals may choose to conduct a
tracer gas study to verify the pathway of a suspected source or short -
circuiting of the normal distribution system.

V. Solut ionstoIAQ  Problems (Strategies)

Indoor air qual ity problems result from an interaction between contaminants
sources, building sites, building structure, activities within the building,
mechanical equipment, climate and occupants. Four control strategies to

deal with IAQ issues are

Source control
Ventil ation
Air cleaning

Exposure control

Examples of source control includes such things as prohibiting smoking

indoors or limiting smoking to areas from which air is exhausted, not re -
circulated. Any contaminated producing equipment (i.e., large copiers, and
blueprint machines) should be relocated to an unoccupied, better ventilated

or exhaust -only ventilated space. Products for housekeeping or maintenance
should be selected which produce fewer or less potent contaminants while
maintaining adequate safety. Oth er activities under source control would
include storing materials properly and sealing any VOC emitting source.

Sources such as fungus or bacterial should be cleaned and disinfected
immediately.

Many products used during remodeling or construction may pro duce VOCs
that may cause irritation to sensitive building occupants. Paints, stains,

carpet adhesives, tile glues, etc. often contain VOCs. If possible,

construction or remodeling should be done when the building is unoccupied

and the ventilation system sh ould be adjusted to maximize the amount of
outdoor air being brought in during these activities to remove the odors.

If the construction or remodeling activities are being done on the outside of

the building, such as painting the exterior walls or applyin g tar or sealant to
the roof, the HVAC intakes may need to be closed to prevent odors from

being drawn into the building.

Ventilation control strategies include such things as diluting indoor

contaminants with outdoor air. Contaminant emissions may also b e collected
at the source by using local exhaust ventilation. Pathways of re -circulation
or distribution can be effectively minimized by using air -tightening

technigues to maintain pressure differentials in given areas.

Air cleaning is usually the most suc cessful when used in conjunction with
source control or ventilation. Air cleaning equipment must be properly
selected and designed for the particular pollutants of interest. Once

installed, the equipment will require regular maintenance in order to ensure
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it is working properly. Four technologies used to remove contaminants from
the air include particulate filtration, electrostatic precipitation, negative ion
generation and gas sorption.

Particulate filtration removes suspended liquid or solid materials
who se size, shape and mass allows them to remain airborne.

Electrostatic precipitation uses the attraction of charge particles to
oppositely charged surfaces to collect airborne particulates.

Negative ion generators use static charges to remove particles
from the indoor air. As with electrostatic precipitators, this equipment
may produce ozone, either intentionally or as a byproduct. Ozone is
extremely irritating to the eyes, nose and throat and has very low
occupational exposure limits. Extreme care should be taken when
using any equipment that may introduce ozone into an occupied area.

Gas sorption is used to control compounds that behave as gases

rather than as particles (e.g., formaldehyde, sulfur dioxide, ozone and
nitrogen oxides) by collecting them on an adsorptive material such as
activated carbon or chemically treated active clay.

The last category, exposure control, uses behavioral methods such as
scheduling contaminant producing activities to avoid complaints or relocating
susceptible individuals.

Not ifying building occupants in advance of upcoming renovation or remodeling
projects and the controls that will be used to reduce odors and dust may help
reduce complaints. When people encounter unfamiliar or unexpected smells or
odors in their workplace the y are more likely to be concerned about their health
effects.
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VI. Resources
Federal OSHA

Indoor Air topic page
http://www.osha.gov/SLTC/indoorairquality/index.html
Oregon OSHA

Program Di rective A -252, Indoor Air Quality (IAQ): OR -OSHA
Procedures for Assessing and Responding to Complaints and Employer
Requests for Assistance

http://www.cbs.state.or.us/external/osha/ pdf/pds/pd -252.pdf

Environmental Protection Agency (EPA)
An Office Building Occupant's Guide to Indoor Air Quality

http://www.epa.gov/iag/pubs/occupgd.html

IAQ Building Education and Assessment Mode I
http://www.epa.gov/iag/largebldgs/i -beam/index.html

National Institute  for Occupational Health & Safety
Indoor Environmental Quality topic page

http://www.cdc.gov/niosh/topics/indoorenv/

Building Air Quality: A Guide for Building Owners and Facility Managers

http://www.cdc.gov/niosh/pdfs/iag.pdf

Building Air Quality: Action P lan
http://www.cdc.gov/niosh/98 -123a.html

Prezant, Bradley, Donald Weekes, and J. David Miller, Eds. Recognition,
Evaluation and Control of Indoor Mold , American Industrial Hygiene Association
Fairfa x: 2008.
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Appendix A.1. Indoor Air Quality Interview Form

This form is used in conjunction with the Occupant Complaint Form. If the occupant called in the
complaint and has not filled out the Occupant Complaint Form, ask him/her to do so as needed.
Assure the occupant that all information provided will be kept confidential.

Building Name Address File #
Occupant Name

Room Number/Location Phone
Interviewed by Date

Symptom Patterns
What kind of symptoms or discomfort are you experiencing?

Are you aware of other people with similar symptoms or concerns? Yes No . Ifye
are their names and locations?

Do you have any health conditions that may make you particularly susceptible to environmental

s, what

problems?
[] contact lenses chronic cardiovascular disease undergoing chemotherapy or
] allergies chronic respiratory disease radiation therapy

chronic neurolog ical problems [l immune system suppressed by

disease or other causes

Spatial Patterns
Where are you when you experience symptoms or discomfort?

Where do you spend most of your ti me in the building?

Where else in the building do you frequent?

Timing Patterns
When did the symptoms/problems start?

When are sympt oms/problems generally worse?

[ Beginning of week 1 Morning [1 Afternoon Spring Summer
1 End of week [1 Particular times of day Fall Winte r
[] Particular days of week Particular months

[ Other pattern or no pattern (explain)

When do symptoms/problems go away?

After you | eave the building yes no: If yes, how long does it take to go away?
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After you leave the space yes no: If yes, how long does it take to go away?

Have you noticed any particular events, activities that you or others engage in, weather conditions,
temperature or humidity conditions, odors, or other things that tend to occur around the same time or
before your symptoms?

Additional Information

Do you have any observations about the building conditions that might need attention o r might help

explain your symptoms?

Do you have other comments?
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Appendix A.2. Indoor Air Quality Complaint Form

Use this form to report concerns related to the indoor environment in this building.
Indoor air quality problems include concerns with temperature, humidity,
ventilation, odors, or air pollutants that may be causing health or discomfort
symptoms. The information that you provide will remain confidential.

Occupant Name Date
Buildin g Name Address
Room Number/Location Phone

Completed By:
Title Phone

What is the nature of the problem?

Where is the problem experienced (in one or more locations)?

When was the problem first experienced?

When does it occur or when is it the worst (time of day, day of week, related to certain

activities/events)?

Other comments:

For Offi ce Use Only
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Occupants may need to keep a diary to record the time, place, and circumstances
surrounding the occurrence of symptoms or problems to help determine the cause
and find a solution.

Occupant Name__ Phone

Building Name Address

Room Number/Location

Date ) Intensity  * Oown 3 Env ironmental Other Activities ~ ® or
) Location Symptom ) ) - N

Time Duration Activity Conditions  * Comments

! How severe were the symptoms on a scale of 1(mild) to 5 (very bad)
% How long did the symptom last
® What were you doing at the time the symptoms first occurred (e.g. reading, drawing, copying)
* Include any adverse air quality conditions (e.g. too hot/cold, odor, glare, drafts, etc)

® What else was happening nearby (e.g. use of printer, vacuuming, cooking, etc.)
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Date

time

Name

Room &
phone

Description of complaint

Staff
Assigned
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The material in this appendix represents one example of how data involving
a large numbe r of people can be summarized. Feel free to develop your own
format if this does not suit your needs.

Location:

Date:

Total number of building occupants:

Number of occupants with symptoms:

Health Symptoms

Headache

Nausea

Sore Throat
Shortness of breath
Cough

Sneezing

Irritation

Dizziness

Other

Comfort Issues

Too Hot

Too Cold
Stagnant air

Stuffy environment
Light

Noise

Ergonomic

Other

Time Patterns

Morning

Afternoon

Evening

During special events
All day

Other

Other Issues

Seasonal
Location
Sources

Medical opinions

Other
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Appendix B.1. Baseline Indoor Air Quality Audit: HVAC System

Building

Date_ _ Equipment ___

Locatio n

Manufacturer

Prepared by
______ OtherID

_File#

Condition

Priorit 'y

Parameter

OK

Not
OK

Notes

Low
Med
High

Profile Checklist

Some profile data may be entered prior

to walkthrough

Pollution Sources
No exhaust outlet w/i 25 ft?
Recorded distance

No cooling tower w/i 25 ft?
Recorded distance

No trash container w/i 25 ft?
Recorded distance

No other source within 25 ft.?
Other sources

Operating hours: Open
during all occupied hours ?
Operating plan:

Bird screen: Mesh < 0.

Specified mesh 0

5

Other:

Walkthrough Checklist

Odors:  No noticeable odors
from outdoors (e.qg., roof tar,
vehicle exhaust) ?

Air intake : No obstruction ,
bird droppings, or nests?

Pollutant sources : No
sources w/l 25 ft. of intake
(e.g., sanitary vents, solvents)?

Bird screen: No obstruction,
no nests, clean?

Face and bypass dampers:
Good condition, ease of
movement?

Control sequence : Matches
design specs?
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(AH U)

Appendix B.2. Outdoor Ai
Building Location
Equipment Manufacturer

Prepared by
Other ID

Date

File#

Note: For VAV systems, measure outdoor air quantity in both heating and cooling
modes and in transition seasons. Measure both morning and afternoon flows.

Option A: Measure outdoor air flow
This is the preferred if using a flow hood to measure outdoor air flow is feasible.

Measured Measured C=B/A Peak occupancy E=D/B

supply air outdoor air Percent outdoor | for space served Outdoor air

from AHU entering AHU air® by AHU® per occupant
©)

A B C D E

cfm cfm % occupants cfm

Option B: Calculate outdoor air flow:

Outdoor air (in percent) = {(Csi Cr)/ (Coi Cr)}x 100

Cs = ppm of carbon dioxide in the supply air
Cr = ppm of carbon dioxide in return air

Co = ppm of carbon dioxide in outside air (at outdoor air intake)

% Outdoor Air Measured Supply | Number of Occupants Supply Air Per Outdoor air per

(See Above) Air Flow (peak number?® Occupant occupant®
D=B/C E = D x (A/100)

A B C D E

% cfm occupants cfm cfm

(1) Percent outdoor air is a useful parameter to record. It is used when estimating the outdoor air per occupant in a

given space served by the AHU
(2) For office space, a default value for peak occupancy may be estimated: = floor area (ft2) divided by 150.
(3) Should be compared with ASHRAE Standard 62-1989 (minimum of 20 cfm/occupant for office space)
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B.3. Mixing Plenum and Dampers in AHU

Equipment

Address

Manufacturer

File #

Prepared by

Date

Condition

Priority

Parameter

Not
OK

OK

Notes

Low
Med
High

Profile Checklist

Some profile data may be entered prior

to walkthrough

Mixed air temperature:

Setting: . OK?

Freeze stat:
Setting OK?

Pressure (negative):
Design pressure :
OK?

Walkthrough Checklist

Mixing plenum: Clean, no

obstructions?

Floor drain: Trapped,
charged with water?

All Dampers
Tight ?

Motor connections secure?

Motor functions OK?
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File #

Prepared by

Date

Condition

Priority

Parameter

Not
OK

OK

Notes

Low
Med
High

Profile Checklist

Some profile data may be entered prior

to walkthrough

Rated dustspot efficiency
. OK?

Walkthrough checklist

Odor: No noticeable odor?

Accessibility: Easily
accessible for
maintenance?

Installation: Correct with
no bypassing air?

Pressure drop: Meets
manufacturerd

Moisture/dampness: Not
excessive?

Filter loading: No
excessive dirt/dust?
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Appendix B.5. Heating Coi |in AHU

Building Location Prepared by Date

Equipment Manufacturer Other ID File #
Condition Priority
Low

Not

Parameter OK oK Notes Med
High

Profile Checklist

Some profile data may be entered prior

to walkthrough

Supply water temperature setting

. OK?
Temp. setting of discharge
thermostat . OK?

Walkthrough checklist

Accessibility: Easily
accessible for inspection and
maintenance?

Coil condition: Clean, no
obstruction or corrosion, no
leaks visible?

Face and bypass dampers:
Good condition, ease of
movement?

Bypass damper motors:
Smooth operation?

Control sequence: Matches
design specs?

Reheat coils: Clean, no
obstruction, no leaks,
operational?
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Appendix B.6. Cooling Coils and Condensate Pans in AHU

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Parameter OK Not Notes Med
oK High
Profile Checklist Some profile data may be entered prior
to walkthrough

Supply water temperature
setting:
Design setting below 45°F?

Walkthrough checklist

Cooling coils

Easily accessible for
inspection & maintenance ?

Clean, no rust?

No condensing water
droplets in the air stream?

No condensation drainage
problems?

Condensate drain pans

No noticeable odor?

Easily accessible for
inspection and
maintenance?

Clean, no residue, clogs, or
debris?

No standing water,
overflow, or leakage?

No visible bacterial or fungal
growth (slime)?

Properly sloped and
draining?

Traps properly installed,
filled with liquid?

© SAIF Corporation Page 29 of 50 SS-436 Januar y 2010



Industrial Hygiene  Indoor Air Quality
www.saif.com

Appendix B.7. Mechanical Room

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Parameter OK Not Notes Med
oK High
Profile Checklist Some profile data may be entered prior to
walkthrough

Mixed air: Mechanical room | yes | no
used as mixing chamber?

EMS / DDC:

Operator on site / controlled | yes | no
off-site?

Walkthrough checklist

Odors: No unusual odors?

Cleanliness: No dirt/ dust ,
buildup on floors and
equipment?

Storage: No cleaning
supplies, maintenance
supplies, trash, etc.?

Moisture: No water leaks,
pooling of water, past water
damage?

Noise: No excess noise and
vibration?

Leakage: No penetrations
to adjacent spaces?

Controls : All controls
operational?
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Date

Manufacturer

Other ID

File #

Condition

Priority

Parameter

Not
OK

OK

Notes

Low
Med
High

Profile Checklist

Some profile data may be entered prior to

walkthrough

Steam or hot water : From
a potable source?

Minimum setpoint

Intended setting
RH<45%7

High limit setpoint
Intended setting: <70%7?

Walkthrough checklist

Installation: Properly
installation

Drainage: Proper drainage,
drain line trapped

Clean: Pans clean, no
standing water or overflow

Deposits: No mineral
deposits

Microbial contamination:

No visible biological growth

If duct liner within 12 feet,
no dirt or mold growth?
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Appendix B.9. Spray Humidifier or Air Washer

Building

Location
Equipment Manufacturer

Prepared by Date

Other ID File #

Condition

Priority

Parameter

OK

Not
OK

Notes

Low
Med
High

Profile Checklist

walkthrough

Some profile data may be entered prior to

Spill containment: System
in place?

Biocide treatment
schedule:

Last treatment date_ .
OK?

Walkthrough checklist

Coverage: Complete coil
coverage?

Nozzles: Working properly?

Cleanliness :Pans clean,
no standing water or
overflow?

Microbial contamination:
No signs of mold or
bacteria?

Drains: Properly trapped?
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Date

Other ID

File #

Condition

Priority

Parameter

Not
OK

OK

Notes

Low
Med
High

Profile Checklist

Profile items may be completed prior to

walkthrough

Thermostat

Setpoints: Summer:
Winter . Calibrated?

Not in direct sun or near
supply vent?

Humidistat : Setpoint:
Calibrated?

Dehumidistat: Setpoint:
Calibrated?

Walkthrough checklist

Time clocks

Read correct time?

Settings match schedule(set
back/set up, night/weekend?

Switches: Summer/winter
in correct position?

Pneumatic Controls

Line pressure for occupied
and unoccupied setting OK?

Line pressure at thermostat
and damper actuator OK?

Control system changed per
manufacturer 6s

Line dryer preventing
moisture buildup?

Freeze-stat: Tripping
mechanism operating at

proper temperature?
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Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Not
Parameter (o] ¢ oK Notes Med
High

Walkthrough checklist

Condition.

No damage, dents, leaks?

Mounting secure?

Connections sealed.

Access: Easy access for
maintenance?

Clean:.

No excess dirt or erosion?

No debris?

No water condensation. No
dampness, mold, biological
growth?

Fire damper: Open and
accessible for maintenance

Access doors: Closed?

Grilles: Clean and
unobstructed.

Return air path: Clean and
unobstructed?
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Appendix B.12. Air Plenums

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Not
Parameter OK oK Notes Med
High

Profile Checklist

Profile items may be completed prior to
walkthrough

Layout: Adequate for air
distribution?

Balance: Capable for
balancing?

Walkthrough checklist

Accessibility: Easily
accessible for maintenance

Odors: No unusual odors in
plenum or space?

Clean: No debris, excess
dirt, excess dampness,
signs of biological growth?

Leaks: No leaks from other
systems (look for stained
ceiling tiles?

Fireproofing and
insulation: Secure, clean,
no erosion. Does not
contaminate space?

Fire dampers: Open?

Ceiling tiles: Alltiles in
place. No stains?

Openings: No unintentional
openings?
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Appendix B.13. Diffusers, Grilles, and Registers

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Not
Parameter OK oK Notes Med
High

Profile Checklist

Profile items may be completed prior to

walkthrough

Allocation: Every room has
supply air (or transfer
path/grilles) plus return (or
exhaust) air?

Walkthrough checklist

Supply diffusers:

No excess dirt or dust?

Open, noticeable flow of
air?

Return or exhaust.

Not close to supply diffuser?

No excess dirt on registers?

Noise: Minimal diffuser and
register noise?
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Appendix B.14. Fan and Fan Chambers

Building

Equipment Manufacturer

Location

Prepared by Date

Other ID File #

Condition

Priority

Parameter

OK

Not
OK

Notes

Low
Med
High

Profile Checklist

Profile items may be completed prior to
walkthrough

Fan Controls. Design
sequence

Walkthrough checklist

Chamber:

Clean, no trash or storage?

Drain traps wet or sealed?

No air leaks; door seals
tight?

No standing water?

No corrosion?

Fan:

No excess vibration, no
unusual noise?

Fan blades clean, not
damaged?

Belts with proper tension,
no excess wear, guards
installed?

Controls:

Operational and calibrated?

Sequence consistent with
design ?
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Appendix B.15. Exhaust Fans in Special Use Areas

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Parameter OK Not Notes Med
OK High
Profile Checklist Some profile data may be entered prior to
walkthrough

Exhaust is installed

Meets code?

Walkthrough checklist

Fans: Working during
occupied hours?

Registers: Open, clear?

Makeup air path: Adequate
make-up air, clear path?

Room Pressure: Negative
relative to building?

Noise: No excessive
noise?

Grilles: Clean,
unobstructed?

Controls: Operational?

Doors: Closed?
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. Terminal Boxes (VAV/CAV)

Date

File #

Condition

Priority

Parame ter

Not
OK

OK

Notes

Low
Med
High

Profile Checklist

walkthrough

Some profile data may be entered prior to

VAV

Min. stops OK?

Min. flow OK?

Min. outside air
OK?

Supply set pt. summer
OK?

Supply set pt. winter__
OK?

Walkthrough checklist

Exterior: Overall exterior
condition OK?

Ducts: Visible ductwork
condition and insulation
OK?

Noise: No air or fan noise
or vibration?

Accessibility: All parts
accessible for maintenance

Filter: condition and
installation OK?

Dampers: Operational?

Control setpoints: Match
design setpoints?

Reheat coils: Clean,
operational, no obstruction?
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Appendix B.17. Fan Coil Unit/Unit Ventilator/Induction Units

Building Location
Equipment Manufacturer

Prepared by

Date

Other ID

File #

Condition

Priority

Parameter

OK

Not
OK

Notes

Low
Med
High

Walkthrough checklist

Condition: No rust, no
corrosion?

Ducts: Visible ductwork
condition and insulation OK?

Noise: No unusual noise or
vibration?

Duct vibration isolation:
Installed, good condition?

Accessibility. All parts
accessible for maintenance?

Filter: Clean. Pressure drop
within manuf acg

Controls: Match design
settings?

Dampers : Operational, no
obstructions.

Pipes:
No leaks?

Wall/floor cavity sealed?

Drain pan.
Clean, no residue, no biol.
growth (e.g. slime)?

Sloped, no standing water,
no leaks?

No overflow, trapped drain?

© SAIF Corporation

Page 40 of 50

SS-436 Januar y 2010




Industrial Hygiene

Appendix B.18. Heat Pump

Indoor Air Quality

www.saif.com

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Not
Parameter OK oK Notes Med
High

Walkthrough Checklist

Exterior condition: No
corrosion, air leakage?

Ducts: Visible ductwork
condition OK?

Noise: No unusual noise or
vibration?

Duct vibration isolation:
Installed and condition OK?

Accessibility: All parts
accessible for
maintenance?

Filter: Condition OK?
Installed properly?

Controls: Calibrated?

Pipe insulation: Condition
OK

Coil and drain pan:
Evaporator coil and drain
pan clean. Pan drains OK.

Refrigerant: No bubbling in
refrigerant sight glass

Refrigerant line: Proper
outlet and inlet
temperatures?

Discharge air streams: No
unusual odors

Leakage: No uncontained
leakage from system
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Equipment

Prepared by
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Date

Manufacturer

Other ID

File #

Condition

Priority

Parameter

OK

Not
OK

Notes

Low
Med
High

Profile Checklist

Some profile data may be entered prior to

walkthrough

Combustion air:
Dedicated supply from
outside available?

Chemical treatment:
Last treated . OK?

Walkthrough checklist

Boiler room:

Clean, no combustibles?

Odors: No unusual odors?

Noise: No noise or
vibration?

Flue: No corrosion, leaks,
breeching tight?

Fuel system: Tight, no
leaks?

Purge cycle: Working?

Door gaskets: Tight?

Combustion air. Atleast 1

square inch free area per
2000 BTU input?
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Appendix B.20. Chiller

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Not
Parameter OK oK Notes Med
High

Profile Checklist

Some profile data may be entered prior to
walkthrough

Refrigerant temp: (<45°F
for moisture removal ?)

Chemical treatment: Last
treated . OK?

Walkthrough checklist

Leaks: No refrigerant
leaks?

Condensation: No
condensation problems?

Purge cycle: Normal?

Disposal: Proper disposal
of waste oil and refrigerant.

Storage: Proper storage of
spare refrigerant?
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Appendix B.21. Condensing Equipment (Cooling Tower)

Building
Equipment

Location

Manufacturer

Prepared by
Other ID

Date

File #

Condition

Priority

Parameter

Not
OK

OK

Notes

Low
Med
High

Profile Checklist

walkthrough

Some profile data may be entered prior to

Chemical treatment: Last
treatment date:
OK?

Walkthrough checklist

Sump: Clean, no slime or
algae?

Baffles: Clean, no slime or
algae?

Water: Condition normal.
No signs of slime or algae?

Mist eliminators: Clean, no
carryover?

Leakage: No water
leakage or overflow?

Nearby receptors: Mist not
migrating to inappropriate
receptors?

Noise: No unusual noise or
vibration?

Dirt separator: Working?

Biocide treatment:
Working and effective?
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Appendix B.22. Emergency Generators

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Low
Not
Parameter (o] ¢ oK Notes Med
High

Walkthrough checklist

Machine room: No odors?

Room pressure:
Negative?

Exhaust: Exhaust stack in
good condition?
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Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Parameter OK | Not Notes Low
OK Med
High

Walkthrough checklist

Elevator Systems

Shaft is clean (floor, walls,
and ceiling); adequately
ventilated?

Elevator is clean,
ventilated?

Stairwells

No unusual odors?

Doors close and latch
properly?

No openings allowing
uncontrolled air flow?

Clean, dry, no signs of
smoking?
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Appendix B.24. Air Compressor and Pneumatic System

Building Location Prepared by Date
Equipment Manufacturer Other ID File #
Condition Priority
Parameter OK | Not Notes Low
OK Med
High
Profile Checklist Profile items may be completed prior to
walkthrough
Pressure: Notes
Operating range
OK?
Relief valve:
Setting . OK?
Cycling: For compressors
with alternating cycles .
Timing between cycles
. OK?
Walkthrough checklist
Odor: No odor from
compressed air?
Contamination: No
evidence of oil
contaminating system ?
System sizing:
Appropriate?
Pneumatic lines: Good
condition?
Leakage: No observable
system air leakage?
Dessicator and filters:
Good condition?
Function: Effective
compression?
Belt: Tight fit, no excess
wear?
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Appendix C. Baseline Indoor Air Quality Audit: Building Exterior

Building Location
Prepared by Date Other ID File #
Condition Priority
Parameter OK | Not Notes Low
OK Med
High
Profile Checklist Some profile data may be entered prior to
walkthrough
Roofs : Thermal insulation
adequate?
Walls: Thermal insulation
adequate

Doors: Adequate insulation?

Glazing: Good condition?

Walkthrough Checklist

Potential for infiltration
through doors (e.g.,
condition of weather-
stripping OK ?)

Potential for infiltration
through windows (e.g.,
condition of weather-

stripping?)

Potential for infiltration
through walls (e.g., no cracks
in exterior panels, shell
penetrations?)
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Appendix D. Baseline Indoor Air Quality Audit: Indoor Spaces

Building

Space

Address

Zone

File #

Prepared by

Date

Condition

Priority

Parameter

OK Not
OK

Notes

Low
Med
High

Walkthrough Checklist

Air quality: Air quality OK (No
odors, stuffiness)?

Occupants:

Comments from occupants are
positive?

No signs of occupant discomfort
(e.g. heaters, fans)?

Thermal: Thermal conditions
comfortable?

Lighting: Lightng is adequate
for tasks? No glare?

Acoustics? No noise
interference or intrusions?

Clean: Areais clean? Meets
housekeeping standards?

Moisture: No moisture damage
or visible fungal/mold growth

Weather-stripping: Condition
on doors & windows OK?

Thermostat: Setting is
appropriate for season?

Air Flow

Supply flow adequate (smoke
pencil)?

Return flow adequate (smoke
pencil)?

Exhaust flow adequate (smoke
pencil)?

Floor & carpet: In good
condition?

Ceiling tiles: In good
condition?

Furniture/partitions: In good
condition?
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List major thermal or contaminant sources in this space (e.g., outdoor sources, equipment,
occupant activities, operation and maintenance activities, and housekeeping):
Major Thermal

Sources

Major Pollution sources

Temperature

Notes:

Relative Humidity

Quantitative Profile (Complete for Each Zone):
Outdoor air Calculations:.

Outdoor air (in percent) = {(Csi Cr)/ (CoT Cr)}x 100

Cs = ppm of carbon dioxide in the supply air

Cr = ppm of carbon dioxide in return air
Co = ppm of carbon dioxide in outside air (at outdoor air intake)

Morning
Space/Zone % Outdoor Air Total Supply Air Number of Supply Air Per Outdoor air per
(See Above) Occupants (peak Occupant occupant**
number)* D =B/C E = D x (A/100)
A B C D E
% cfm cfm cfm
Afternoon
Space/Zone % Outdoor Air Total Supply Air Number of Supply Air Per Outdoor air per
(See Above) Occupants (peak Occupant occupant**
number)* D=B/C E =D x (A/100)
A B C D E
% cfm cfm cfm

* For office space, a default value for peak occupancy may be estimated: = floor area (square feet) divided by 150.
** Should be compared with ASHRAE Standard 62-1989 (minimum of 20 cfm/occupant for office space)
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