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Introduction 

University of California Indoor Air Quality Work Group 
The University of California (UC) Indoor Air Quality Work Group (under the auspices of the UC Industrial Hygiene and 

Safety Committee) is comprised of industrial hygienists and safety professionals from UC campuses and UC National 

Laboratories.  The purpose of the committee is to share indoor air and environment quality (IAQ) investigative strategies and 

recommendations among its members and provide guidance to fellow IAQ responders.  Poor indoor air or environment 

quality can result in worker health problems and an economic burden to the university.  Many IAQ complaints have led to 

workersô compensation claims, litigation, investment of time and resources by employees, regulatory action, and media 

attention.   UC Industrial Hygienists believe IAQ problems should be addressed in a consistent, scientifically sound manner 

following best practices set forth in this document.  The knowledge base for IAQ investigations and problem mitigation is 

complex and rapidly evolving.  The UC Industrial Hygiene and Safety Committee believe there is value in having an ongoing 

work group of knowledgeable professionals to review current IAQ issues and provide system wide guidance to field 

professionals responding to such complaints from building occupants. 

 

Often there is no clear cause and effect relationship found between air quality and a specific complaint during an IAQ 

investigation.  The investigator has a responsibility to bring closure to the complaint and present findings to the complainant.  

There is no ñyard stickò to measure when the investigator has gone ñfar enoughò in reacting to complaints or guidance for 

differentiating between legitimate IAQ problems and other non-related workplace factors masked as IAQ problems. 

 

In 1999 the UC Indoor Air Quality Work Group, (UCIAQC) wrote the guidance document titled, ñIndoor Air Quality Tools - 

Education, Prevention and Investigationò.  It includes program elements and implementation strategy for a proactive IAQ 

program and recommends criteria for a logical and consistent approach to IAQ investigations. 

 

Committee Project 2006-2009 
1. Revise the 2003 edition UCIAQ Tools document (final editing performed by UCSB Environmental Health & 

Safety). 

2. Develop useful IAQ related fact sheets and add them to the document. 

 

Committee Project 2002-2003 
1. Revise the existing guidance document to include industry recognized criteria for a consistent approach in 

responding to IAQ complaints. 

2. Revise the existing document to include preventative measures to reduce the number of IAQ complaints. 

3. Develop fact sheets for duct liner and duct cleaning. 

4. Revise format/organization of the document. 

 

Acknowledgements: The members of the IAQ Work Group gratefully acknowledge the contributions of Tammy Gee and Brad 

Horton of UC Davis.  Without their editing, word processing and organizational skills, the revision of this document would 

not have been possible. 
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         IAQ Investigation Tools 

 

The information in Chapter 1 generally covers investigating or reacting to IAQ complaints. Subjects 

addressed include: 

 A Protocol for Investigating IAQ Complaints 

 Flow Charts that Graphically Represent Possible Phases of an IAQ Investigation 

 Narrative Tool to Aid Cause Effect Hypothesis Development for Each Phase 

 Forms to Document Findings During the Investigation 

 

 

Chapter 1:  Investigating IAQ Complaints 
Phase I ï Qualitative Investigation- Flow Chart 

Phase I ï Qualitative Investigation- Narrative 

Phase II ï Semi-Quantitative Investigation- Flow Chart 

Phase II ï Semi-Quantitative Investigation- Narrative 

Phase III ï Quantitative Investigation- Flow Chart 

Phase III ï Quantitative Investigation-Narrative 

Forms 

1. Telephone Interview 

2.  Office Questionnaire 

3.  HVAC Data Worksheet 

4.  (EPA) HVAC Short Form 

5.  (EPA) Hypothesis Testing Form 

6.  (EPA) Occupant Interview 

7.  (EPA) Occupant Diary 

8.  (EPA) IAQ Management Checklist 

9.  (EPA) Pollutant and Source Inventory 

10.  Sampling & Analysis Request 

11.  (EPA) HVAC Long Form 

12.  (EPA) Ventilation Worksheet 
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CHAPTER 1 

A PROTOCOL FOR INVESTIGATING INDOOR AIR QUALITY (IAQ) 

COMPLAINTS 

INTRODUCTION  

This chapter describes a practical, consistent, and objective approach to investigating indoor air quality 

(IAQ) complaints. The accompanying flow charts are based on an investigation protocol developed by 

the International Society of Indoor Air Quality and Climate (ISIAQ).  Forms for documenting findings 

during an IAQ investigation are taken from various sources including the EPA book  ñBuilding Air 

Quality: A Guide for Building Owners and Facility Managers.ò  The University of California Indoor 

Air Quality Work Group compiled this set of tools to provide a structured process to aid IAQ 

investigators in identifying and resolving underlying causes and contributing factors to indoor air 

quality concerns.  

Using this investigation strategy is an incremental process that can involve three separate phases of 

work. With each progressing phase, data items and the extent of detail involved in the investigation, 

becomes more technical. It should be emphasized that elements of each phase and the extent of 

documentation are at the discretion of the investigator. Most UC Industrial Hygienists agree each 

investigation tends to be different in scope and so are the endpoints at which conclusions can be drawn 

and closure is reached. 

The strategy begins by building a positive relationship with the customer and defining the problem 

through complaint characterization. As necessary, the heating, ventilating, and air conditioning 

(HVAC) system is evaluated and other pollutant sources or pathways are identified through a source 

inventory.  Pollutant sampling may be conducted in later stages of the investigation to verify the 

existence of contaminants in the complaint area and document potential exposure. 

The end of each phase affords the investigator the opportunity to develop and test a cause/effect 

hypothesis.  Although a 100% correlation is not expected, findings and observations may reveal 

inconsistencies that indicate further investigation is necessary. The investigation then proceeds to the 

next phase. Alternatively, results may also indicate a non-IAQ problem that is cause for termination of 

the investigation.  Communicating findings and next steps to the customer brings a defined closure to 

each phase of the investigation. 
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Flow Charts 

The University of California Indoor Air Quality Work Group developed these flow charts to provide 

recommended structure to the IAQ investigation process. UC IAQ investigators should not feel 

obligated to follow all steps and use all forms as presented below. Some investigations may warrant a 

comprehensive level of detail while others may not. The charts and forms should be viewed simply as 

a set of tools to assist the investigator in completing a thorough IAQ investigation and are not intended 

to dictate inflexible criteria for IAQ investigations.  
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PHASE I - QUALITATIVE INVESTIGATION
UC Indoor Air Quality Program

Telephone

Interview Telephone Interview

EH&S Office

Questionnaire

Complaint

Characterization

Pollutant

Sampling

Source

Inventory

HVAC

Evaluation

HVAC

Short Form

(EPA)

Ç Brief system check

    of complaint area

Ç Obvious operational

    deficiencies identified

Ç Possible use of

    direct reading

    instruments for odor

    investigations

ÇPollutant sampling

    not usually done as

    part of Phase I

Hypothesis (Cause/Effect relationship) Development and Testing:

·Obvious HVAC Deficiencies?

·Source Emissions?

·Environmental, Ergonomics or other Job Stressors?

·Thermal Discomfort?

·Individual Sensitivities?

Ç Briefly check for

    known or possible

    pollutants

Ç Note detectable odor,

    dampness, staining,

    dust, visible mold

Proceed to Phase I I

Hypothesis
Form

(EPA)

Cause

 Identified?

END INVESTIGATION

Address /Correct

Problem

Compile Report/

Document

Findings

Air Quality  Problem

Indicated?

Communicate Findings

 to Occupants

Further Investigation

Deemed Necessary?

Yes

Yes

No

 Consider:

·Transient odor problem

 ·Un-related illness

mimicking IAQ health

concern

 ·Job stressors

 ·Any discomfort issues

No

Communicate Findings to

Occupants

Yes

Begin:

Even in the absence of clinical illness or obvious contamination, IAQ investigators should recognize IAQ concerns are real and potentially serious. Make

every effort to effectively evaluate IAQ complaints and inform concerned persons of the investigation results. Clearly state objectives such as: 1) work with

Employees, Supervisors and Building Coordinators to resolve short term or easily correctable IAQ problems; 2) initiate corrective actions for more difficult

problems by involving other campus units and identifying special needs or controls; and 3) help ensure building occupants maintain a level of confidence

in their building's air quality.

Initial Walk-thru:

Ç Visual Inspection

ÇBrief Interview

with Occupants

ÇDistribute

Questionnaire

ÇReview Records

No

HVAC Data

Worksheet
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PHASE I  

QUALITATIVE INVESTIGATION  

1. Complaint Characterization 

Tools/Forms: 

 Telephone Interview (see page 23) 

 Environmental Health and Safety Office Questionnaire (see page 24) 

 AIHAôs The Industrial Hygienistôs Guide to Indoor Air Quality Investigations Appendix D 

ñCommon Problems and Solutionsò (see page 20) 
 

The first phase of the IAQ investigation should begin by building a positive relationship with the 

affected individuals and characterizing the complaint. The complainant may be interviewed using 

the questions in the ñTelephone Interviewò. The area should be vacated if there is any indication of 

acute illness that appears to be directly related to the building air quality; if necessary, suggest 

medical attention and follow the appropriate injury reporting procedures.  

A visual inspection of the complaint area should be conducted to check for pollutant sources (see 

Source Inventory checklists on Phase I Investigation Flow Chart, page 8).  If available, any 

complaint records should be reviewed to look for patterns. Brief on-site interviews with the area 

occupants should be conducted to determine the extent of the complaints.  If the problem appears 

to be widespread, the ñEnvironmental Health and Safety Office Questionnaireò should be 

distributed to affected personnel.   

When used, results of the questionnaires should be tallied to search for patterns that allude to 

ventilation concerns, source pollutants, medical-related symptoms, or other clues on the causes of 

the complaints.  

Heating, Ventilating, and Air Conditioning (HVAC) System Evaluation  
Tools/Forms: 

 HVAC Data Worksheet (see page 25) 

 (EPA) HVAC Short Form (see page 26) 
 

Conducting a brief evaluation of the HVAC system continues the qualitative phase of the 

investigation.  A quick check of the system can reveal obvious problems such as the inadequate 

distribution of air, poor mechanical sanitation, and possible pollutant pathways. The ñHVAC Short 

Form (EPA)ò form may be used to evaluate some HVAC system elements such as: 

a. Location of outside air intake (note proximity to exhaust vents/ducts, high vehicle traffic 

areas, loading docks, plant material, stagnant water pools, and other possible pollutant 

sources) 

b. Presence of bird screens, if applicable, to deter wildlife from affecting the system; 

c. Air volumes-both as specified by design and actual measurement; 

d. System test and balance data if available; 

e. Condition of the dampers and controls (note any signs of microbial growth, grime buildup, 

and obstructed operation); 

f. Filter type, size, condition, and date of last change-out (note signs of microbial buildup, 
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proper fit, and an absence of gaps between filters); 

g. Fan condition (note any signs of microbial growth, grime buildup, and obstructed 

operation); 

h. Heating/cooling coil condition (note any signs of microbial growth, grime buildup, and 

deterioration); 

i. Drain pans (note any signs of microbial growth, grime and rust buildup, and proper 

drainage); 

j. Presence and adequacy of access panels for maintenance personnel; 

k. General sanitation and other obvious HVAC deficiency discoverable by visual inspection. 
 

Collecting system data from the complaint area can enhance the HVAC evaluation. The ñHVAC 

Data Worksheetò (see Form 3, page 25) may be used to record the room volume, supply-air, and 

return-air volumes.  These values are used to calculate the number of air changes per hour, which 

are then compared to recommended guidelines. 

2. Source Inventory 

The investigator should look for an obvious source of contamination impacting the complaint area. 

A more detailed inventory of potential pollutant sources can be collected during the semi-

quantitative phase of the investigation. 

The initial HVAC evaluation will have already established the basis for a pollutant source 

inventory. All potential pollutant sources should be noted and may include: 

a.  Exhaust vents/ducts, high vehicle traffic areas, loading docks, plant material, stagnant water     

     pools, animal nesting sites, and other possible pollutant sources near outside air intakes. 

b. Degraded or deteriorated HVAC system elements such as fans, fins, coils, drain pans, 

filters, and duct and unit lining. These HVAC system elements can also serve as reservoirs 

for pollutants.   

c.  Detectable odors. 

d.  Signs of water intrusion or damage.  

e.  Dust accumulation. 

f.  Signs of poor housekeeping. 

3. Pollutant Sampling 

Generally, pollutant sampling is not conducted during the qualitative phase of the investigation.  

For odor complaints, direct reading instruments may be used to check for any detectable airborne 

pollutants and to determine if the odor is an immediate health and safety hazard. 

4.   Cause Identification ï Qualitative Phase 
Tools/Forms: 

 (EPA) Hypothesis Form (see page 31) 
 

At this point in the Phase I investigation, preliminary data are available to formulate a cause/effect 

hypothesis. The investigator may proceed to the applicable section on HYPOTHESIS 

DEVELOPMENT AND TESTING (page 18). 
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Locate/Note/Check:

ÇPollutant sources inside

    and outside building

Ç Potential indicators for

    microbial and chemical

    contaminants

ÇCO levels for combustion

    sources

Ç Investigate potential

    sources from identified

    pathways (use smoke

    tubes)

ÇErgonomic issues,

     lighting, glare,

     workstations layout

Ç Noise vibrations

Review

ÇMaintenance, custodial,

    pest control procedures

ÇOther building policies

    relating to IAQ

Identify

ÇObserve work practices

    for other pollutant

    sources

Ç Look for possible

    intermittent sources

PHASE II - SEMI-QUANTITATIVE INVESTIGATION

UC Indoor Air Quality Program

Collect Additional

Information

ÇConduct formal,

    thorough complainant

    interviews

ÇCollect occupant

    diaries from affected

    individuals

ÇWeigh pros and cons

    of distributing

    occupant

    questionnaire and

    administer as

    necessary

ÇReview IAQ

    management

    checklist

Occupant

Interview

Complaint

Characterization

Pollutant

Sampling

Source

Inventory

HVAC

Evaluation

HVAC Short

Form (EPA) Poll. & Source

Inv. Form

(EPA)

ÇReview HVAC design,

    plans, balancing reports

    etc.

Ç Interview Physical Plant

    Engineers & Mechanics

Ç Inspect HVAC system

Ç Identify pollutant

    pathways

ÇMeasure CO
2
, temp.,

    relative humidity

ÇCheck pressure and

    air movement in

    complaint areas

Monitoring for pollutants

considered under following

conditions:

Microbial

ÇWide spread sanitation

    problems and/or visual

    indicators/symptoms

    suggesting possibility of

    serious health hazard

Chemical

ÇSources identified that

    may present health risk or

    persistent odor

Particulate

ÇPotentially hazardous dust

    or fibers are persent

ÇUnusual dust

    accumulation from unclear

    origin.

Occupant

Diary

Proceed to Phase III

Sampling

Analysis

Form

Incorporate Phase I

Findings

  as basis of Phase II

Investigation

Hypothesis
Form

(EPA)

Cause

 Identified?

END INVESTIGATION

Address /Correct

Problem

Compile Report/

Document

Findings

Communicate Findings

 to Occupants

Further Investigation

Deemed Necessary?

Yes

Yes

No

Consider:

·Intermittent pollutant release

·Un-related illness mimicking

 IAQ related illness

·Water/foodborne illness

·Psychosocial stressors

·Job stressors

·Comfort

Communicate Findings to

Occupants

Yes

No

No

Hypothesis (Cause/Effect relationship) Development and Testing:

-Timing, location consideration?

-HVAC Deficiencies?

-Source Emissions?

-Pollutant Sampling Results

-Environmental, Ergonomics or Job Stressors?

-Individual Sensitivities?

Air Quality  Problem

Indicated?

IAQ

Management

Checklist

(EPA)

(EPA)

(EPA)
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PHASE II  

 

SEMI-QUANTITATIVE INVESTIGATION 

1. Complaint Characterization 

Tools/Forms: 

 (EPA) IAQ Management Checklist (see page 36) 

 (EPA) Occupant Interview Form (see page 33) 

 (EPA) Occupant Diary Form (see page 35) 

 

Phase II investigations build on data already collected during the previous phase. Phase II 

investigations need only be performed when there is insufficient information gathered to resolve 

the complaint during phase I. As mentioned in the introduction, it is very important to effectively 

communicate to customers the status, findings and proposed new activities related to the 

investigation.  

An appropriate time to determine if past complaint records are available and to develop an IAQ 

profile is at the beginning of a Phase II investigation. Any existing records of complaints should be 

reviewed and analyzed for trends or patterns. An IAQ profile can be developed by using the 

ñ(EPA) IAQ Management Checklistò and it should include information on: 

a. HVAC design data, operating instructions, and manuals; 

b. HVAC maintenance and calibration records, test and balance reports; 

c. HVAC system components needing repair, adjustment, or replacement; 

d. HVAC control settings and operating schedules; 

e. Locations where occupancy, equipment, or building use has changed; 

f. Areas where positive or negative pressure should be maintained; 

g. Locations that need monitoring or correction; 

h. Complaint locations; 

i. List of responsible staff; 

j. MSDSs for supplies and hazardous substances stored or used in the building. 

 

Two options are available for further characterizing the complaint. 

Option 1: 

Conduct additional interviews with the known complainant(s) and a representative number of 

non-complainants.  Use the ñ(EPA) Occupant Interview Form.ò  Note any patterns or 

inconsistencies. 

Option 2:  

Distribute the ñ(EPA) Occupant Diaryò form to selected occupants.  Ask the occupants to note 

daily environmental conditions and their personal status for some period of time; e.g., two 

weeks or more. This method is useful for tracking transient odors that are not detected during a 

site visit and it gives ownership to the complainant in helping to resolve the problem. Upon 

return of the diaries, note any patterns or inconsistencies. 
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2. HVAC System Evaluation 

Tools/Forms: 

 (EPA) HVAC Checklist- Short Form (see page 26) 

 

Additional information on the HVAC system should be collected by using the ñ(EPA) HVAC 

Checklist- Short Formò. Some elements in the form were addressed during the qualitative phase of 

the investigation.  This semi-quantitative evaluation of the HVAC system builds on the existing 

information by directing a more detailed inspection of the mechanical room, the major mechanical 

equipment, the air handling unit, the distribution system, and the occupied space.  In summary, the 

semi-quantitative investigation involves: 

a. More detailed review of the HVAC documentation such as design plans, balancing reports, 

etc.; 

b. Interview of building Maintenance Mechanic/Engineer(s) for information on system 

operation, maintenance and history of the system;  

c. Collection of environmental data on temperature, relative humidity, and carbon dioxide 

concentration during occupancy at representative locations over a period of a few hours; 

d. Determination of pressure differential and air movement in the complaint area. 

3. Source Inventory 

Tools/Forms: 

 (EPA) Pollutant and Source Inventory Form (see page 40) 

 

As in the previous section on HVAC system evaluation, information on potential pollutants and 

pollutant sources should be collected to add to the current data.  The ñ(EPA) Pollutant and Source 

Inventory Formò is useful.  Check for items in the following source categories: 

a. Sources outside the building i.e. contaminated outdoor air, emissions from nearby sources, 

soil gases, moisture or standing water;  

b. Sources from equipment such as HVAC system equipment, office equipment or laboratory 

equipment 

c. Sources from human activities such as food/cooking, smoking or cosmetic use; 

housekeeping or maintenance activities; 

d. Sources from building components or furnishings like dusts or fibers; chemicals released 

from building components or furnishings like ozone or formaldehyde; unsanitary conditions 

or water damaged furnishings; 

e. Other sources that involve accidental releases, special or mixed use areas, redecorating, 

repair, or remodeling. 

Additionally, carbon monoxide levels should be measured to screen for combustion products.  

Smoke tubes or smoke candles may be used to track pollutant pathways.  Lighting, ergonomic, or 

noise-related issues should be noted. Maintenance procedures of HVAC, Custodial, Pest Control, 

and other Facilities Management personnel should be reviewed.  Also, building policies related to 

IAQ should be reviewed.  Work activities should be observed to identify other potential sources.  

During suspected near-peak emissions, the building should be re-inspected to identify intermittent 

sources. 
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4. Pollutant Sampling 

Tools/Forms: 

 Air Sampling & Analysis Request Form (see page 46) 

 

Analytical samplings for pollutants are conducted to quantify or better identify potential pollutant 

sources. The decision to conduct pollutant sampling should be well thought through and a clear 

sampling strategy should be devised prior to collecting samples. Generally, pollutant source 

sampling may be considered as follows: 

a. Widespread sanitation problems are indicated or symptoms suggest the possibility of a 

health hazard.  In such a case, microbial sampling may be appropriate. 

b. Persistent odors or chemical sources present a possible health risk. Chemical sampling may 

be in order. 

c. Potentially hazardous dusts are present or there is an unusual accumulation of dust from an 

unknown origin. Particulate sampling may be appropriate. 

5. Cause Identification ï Semi-Quantitat ive Phase 

Tools/Forms: 

 (EPA) Hypothesis Form (see page 31) 

 

At this stage of the Semi-Quantitative Investigation, there may be additional data available to 

formulate a cause/effect hypothesis. The investigator may proceed to the applicable section on 

HYPOTHESIS DEVELOPMENT AND TESTING. (beginning on page 18) 
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PHASE III - QUANTITATIVE INVESTIGATION

UC Indoor Air Quality Program

Complaint

Characterization

Pollutant

Sampling
Source Inventory

HVAC

Evaluation

HVAC Long

Form (EPA)

Ç Inspect HVAC thoroughly

ÇRecord C0
2
, temperature,

    relative humidity for several

    days continuous

ÇConduct engineering analysis

    and determine if the system is

    controlling heat loads,

moisture & providing adequate

ventilation

ÇEstimate outdoor air quantities

    & use CO
2
 measurements as

    indicator of adequate air

    exchange

ÇMeasure ventilation efficiency

    using tracer gas

Ç In coordination with Physical

    Plant, perform any other

    building specific diagnostic

    parameters to confirm proper

    operation of HVAC system.

ÇPerform more elaborate

chemical/biological air sampling

as needed and try to determine

statistical significance of results.

Sampling may include:

ÇBulk sample pollutant sources

    such as microbial reservoirs,

    settled dust, etc.

ÇAir sample for suspect

    contaminants such as

    formaldehyde or other VOC's

ÇConduct chamber tests for

    product VOC emissions

ÇConduct bioaerosol sampling

    for potential microbial sources

    when microbial contamination

    suspected (Note: bioaerosol

    sampling to prove a negative

is not recommended)

Hypothesis (Cause/Effect relationship) Development and Testing:

·Timing, location consideration?

·HVAC Deficiencies?

·Source Emissions?

·Pollutant Sampling Results

·Environmental, Ergonomics or Job Stressors?

·Individual Sensitivities?

Hypothesis
Form

(EPA)

ÇObtain detailed information on

    emissions from specific

    activities

ÇPerform stack/duct tests for

    emissions from specific

    suspect equipment

ÇConduct chamber test for

    emissions from suspect

    building materials

ÇConduct tracer gas tests for

    pollutant pathways &

migration

ÇAccess & thoroughly inspect

    walls/floors/ceilings for water

    damage/moisture and other

    contaminant sources

ÇEvaluate unusual noise,

    vibration, poor lighting and

    ergonomic considerations

Sampling

Analysis Form

Medical Evaluation:

Ç Involve Occupational Health

    Physician

ÇReview medical history

ÇThorough physical exam for

    complainants

ÇRecommendations of

Physician considered in further

    evaluations

Incorporate Phase I and

Phase II Findings

  as basis of Phase III

Investigation

Cause

 Identified?

END INVESTIGATION

Address /Correct

Problem

Compile Report/

Document

Findings

Air Quality  Problem

Indicated?

Communicate Findings

 to Occupants

Further Investigation

Deemed Necessary?

Yes

Yes

No

Consider:

·Un-related illness

 mimicking IAQ related

illness

·Water/foodborne illness

·Psychosocial stressors

·Job stressors/politics

·Third party opinions ð

 Occupational Health

 Physician and/or outside

 Industrial Hygiene

Consultant

No

Referral to Administration

for Outsourcing

Communicate Findings to

Occupants

Yes

No

Work Sheet

(EPA)

Ventilation
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 PHASE III  

 

QUANTITATIVE INVESTIGATION 

1. Complaint Characterization 

The investigation should continue to build on all previous findings and customers 

should be kept informed. During Phase III, further complaint characterization can be 

deferred to medical personnel.  The physician may choose to: 

a. Collect a detailed medical history of the complainant; or 

b. Perform a physical examination of the complainant and possibly use other 

area occupants as controls. 

To assist in the evaluation, details of the investigation should be provided to the 

physician.  The physician may be able to determine if any correlation exists between 

the health complaints and the building conditions.  

2. Heating, Ventilating, and Air Condit ioning (HVAC) System Evaluation 

Tools/Forms: 

 (EPA) HVAC Long Form  (see page 47) 

 (EPA) Ventilation Worksheet (see page 61) 

 

Measuring or recording the temperature, relative humidity, and carbon dioxide levels 

over a period of three to seven days may enhance the environmental data profile.  

(Note: suggested sampling duration is arbitrary).  An engineering analysis may be 

conducted to determine if the system is controlling heat loads, moisture and providing 

adequate outside air ventilation. Use the ñ(EPA) HVAC Checklist - Long Formò and 

the ñ(EPA) Ventilation Worksheetò to provide detailed guidance on items to examine.  

In some cases tracer gas analysis may be used to examine the ventilation dynamics of 

the space. 

3. Source Inventory 

In areas with observable water intrusion, the walls, floors, or ceilings should be 

accessed to determine the extent of damage and to detect any microbial growth. The 

moisture content of the affected building component should be measured. During the 

quantitative source inventory, emissions from specific pieces of equipment may be 

documented by conducting an engineering evaluation or stack testing.  As in the 

HVAC evaluation, tracer gas analysis may be used to determine pollutant pathways 

and the extent of pollutant migration.   

Any non-IAQ related elements should be noted for future investigation.  These 

elements include inadequate work area illumination, poor ergonomic design, and 

excessive noise or vibration. 
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4. Pollutant Sampling 

Tools/Forms: 

 Air Sampling & Analysis Request Form (see page 46) 

 

The scope of pollutant sampling that was started during Phase II should be expanded. 

A goal may be to validate sampling data with statistical significance. 

5. Cause Identification ï Quantitative 

        Tools/Forms: 

 (EPA) Hypothesis Form (see page 31) 

 

At this stage of the quantitative investigation, there may be additional data available 

to formulate a cause/effect hypothesis.  The investigator may proceed to the 

applicable section on HYPOTHESIS DEVELOPMENT AND TESTING (page 18). 
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HYPOTHESIS DEVELOPMENT AND TESTING 

Phases of Hypothesis Testing 

1. General Considerations 

Tools/Forms: 

(EPA) Hypothesis Form 

 The Industrial Hygienistôs Guide to Indoor Air Quality Investigations Appendix D 

ñCommon Problems and Solutionsò (see page 20) 

The ñ(EPA) Hypothesis Formò may be used as a guide for developing a hypothesis 

after each phase of the investigation.  Additional information gained after each phase 

of the investigation may necessitate redefinition or expansion of the complaint. 

Consulting Appendix D ñCommon Problems and Solutionsò of The Industrial 

Hygienistôs Guide to Indoor Air Quality Investigations may help correlate complaints 

with a probable cause or give additional insight into the complaint. 

2. Qualitative (Phase I) 

At this early stage of the investigation, a hypothesis may be developed based on 

information provided by the complainant during the interview.  Area occupants may 

be able to provide good insight on the causes and solutions of IAQ problems. Results 

from questionnaires may further aid hypothesis development by helping characterize 

specific concerns:  reference to ventilation-related causes, source-related causes, 

medical-related causes, or other underlying causes or contributing factors. 

Information collected during the HVAC system evaluation and source inventory may 

support a ventilation or source-related cause hypothesis. 

The investigator should consider all of the qualitative data and complete the ñ(EPA) 

Hypothesis Form.ò After evaluating available data, the investigator should consider if 

an air quality problem is indicated.  If so, and a cause/effect relationship is evident, 

appropriate corrective action should be taken. If the data does not indicate an air 

quality problem or a cause/effect relationship cannot be made, the investigator should 

consider other confounding factors that may be affecting the complainants. At this 

point, the investigator should consider whether further investigation is necessary. 

If the investigator chooses to pursue a more technical examination, the current 

findings should be communicated to the occupants before proceeding to Phase II, 

Semi-Quantitative Investigation. 

If the investigator chooses not to proceed to Phase II, or the problem has been 

addressed and corrected, a report should be developed that compiles all the current 

findings, recommendations, or corrective actions.  This concludes a Phase I 

investigation. 

3. Semi-Quantitative (Phase II) 

The semi-quantitative investigation should produce the following: additional 

information from observations, basic environmental measurements, data from 
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preliminary testing of ventilation dynamics, and possibly, additional details from the 

complaint area occupants.  These facts should be combined with information from the 

qualitative investigation and categorized based on similarities in location, timing, and 

possible cause. The patterns should also be correlated with the information found 

during the HVAC system evaluation and source inventory. 

The ñ(EPA) Hypothesis Formò may be reworked to accommodate any additional 

information. Investigators should look for a consistent cause/effect relationship but 

not expect one hundred percent consistency. As in the Phase I investigation, 

investigators should consider if an air quality problem is indicated.  If so, and a 

cause/effect relationship is evident, the appropriate corrective action should be taken.  

If the data does not indicate an air quality problem or a cause/effect relationship 

cannot be made, the investigator should consider other confounding factors that may 

be affecting the complainants.  Once again, the investigator should consider if further 

investigation is necessary. 

If the investigator chooses to pursue a more technical examination, the current 

findings should be communicated to the occupants before proceeding to Phase III 

Quantitative Investigation. 

If the investigator chooses not to proceed to Phase III, or the problem has been 

addressed and corrected, a report should be developed that compiles all the current 

findings, recommendations, and corrective actions.  This concludes a Phase II 

investigation. 

4. Quantitative (Phase III) 

The data from detailed sampling, engineering, and medical evaluation should be 

analyzed to determine their impact on any hypothesis developed thus far. The ñ(EPA) 

Hypothesis Formò should be reworked and revised, if necessary. Like the previous 

investigation phases, the investigator should consider if an air quality problem is 

indicated.  If so, and a cause/effect relationship is evident, the appropriate corrective 

action should be taken.  If the data does not indicate an air quality problem or a 

cause/effect relationship cannot be made, the investigator should consider other 

confounding factors that may be affecting the complainants.  Once again, the 

investigator should consider if further investigation is necessary. 

If the investigator chooses to pursue a more technical examination, the current 

findings should be communicated to the occupants before referring the case to 

management for investigation by an outside source.  

If the investigator chooses not to conduct further investigation, or the problem has 

been addressed and corrected, a report should be developed that compiles all the 

current findings, recommendations, or corrective actions.  This concludes a Phase III 

investigation. 
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5. Common Problems and Possible Causes 

The table below is reproduced with permission from AIHAôs The Industrial 

Hygienistôs Guide to Indoor Air Quality Investigations Appendix D ñCommon 

Problems and Solutionsò, 1993. 

Complaint Symptoms 
might include 

Possible 
causes 

Predisposing 
factors 

Prevalence 

Sick building 
syndrome 

Headaches, irritation, 
congestion, fatigue 

Not related to 
sources of admission 
or contamination 

Worst when and 
where insulation is 
inadequate 

Common (a small 
number of cases may 
occur in well 
maintained buildings) 

Allergic reactions Swelling, itching, 
congestion, asthma 

Unsanitary conditions 
(excessive dust or 
mold growth) 

Individuals usually 
have history of 
allergies (about 10-
20% of population) 

Common 

Hypersensitivity 
illness 

Shortness of breath, 
fever, chills, fatigue 

Repeated exposure 
to microbial aerosols 

Initially sensitized to 
high level of microbial 
contamination 

Rare 

Irritation Watering, burning or 
dryness of eyes, 
nose or throat, may 
be accompanied by 
other nonspecific 
symptoms such as 
headache, nausea, or 
fatigue 

Excessive 
concentrations of 
volatile chemicals 
such as solvents or 
formaldehyde; might 
also be because of 
very dry air 

Some people more 
sensitive; tends to be 
worse during peak in 
emissions or driest 
air 

Moderate 

Carbon monoxide 
poisoning 

Headache, dizziness, 
discoloration, positive 
blood test, nausea, 
coma, 

Uncontrolled 
combustion 

Cardiac conditions in 
more sensitive 
individuals 

Rare 

Neurological Headaches, tremors, 
loss of memory 

Insecticide misuse Some people more 
sensitive 

Rare 

Infections Diagnosed infections 
such as Legionnairesô 
or Aspergillus 

Should be related to 
specific contaminant 
and building 

Previously weakened 
immune system 

Rare 

Comfort (thermal) Too hot, too cold, too 
stuffy, too drafty 

HVAC ñYou canôt please all 
of the people all of 
the timeò  

Common 

Comfort (nuisance) No symptoms, just 
concerned for 
unusual odor or other 
conditions 

Inadequate control of 
sources missions or 
contamination 

Psychosocial Moderate 

Psychosocial 
stressors 

Headaches, fatigue, 
muscle aches 

Poor labor relations, 
overcrowding, 
unrelated concerns 

Poor communication Common 

Mass hysteria Hyperventilation, 
fainting, scratching 

Symptoms spread by 
power of suggestion 

Direct contact 
between affected 
individuals 

Rare 

Ergonomic problems Muscle aches, 
fatigue, eye strain 

Uncomfortable 
seating, repetitive 
motion 

 Moderate 

Lighting Eye strain, 
headaches 

Insufficient light, 
glare, flicker 

 Moderate 

Noise Headaches, 
hypertension 

Annoying noise 
interferes with 
concentration 

 Moderate 

Cluster of adverse 
health effects 

Any disease or health 
event that occurs in a 
building 

Might be contagious, 
hereditary, etc., Might 
not be related to IAQ 

Occupants read 
about IAQ in media 

Rare 
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Conclusion 
A final report or compilation of documentation should be used to conclude the 

investigation.  The report should include details of the procedures followed for the 

investigation, results of surveys or sampling, a discussion of results and 

recommendations, and steps taken to verify methods and findings. 

Recommendations should always emphasize proactive measures as discussed in the 

sections that cover HVAC Operation and Maintenance, HVAC Design and Construction 

Considerations, Indoor Air Quality Issues Relating to Relocation, and Organizational 

Approach in Addressing IAQ Issues. 

The purpose of this protocol is to provide a practical, consistent, and objective 

method for investigating indoor air quality (IAQ) complaints by identifying the 

underlying causes and contributing factors to each type of complaint. Specific 

recommendations on mitigation are beyond the scope of this protocol. However, the 

procedures and the tools used during the investigation provide some useful resources in 

designing a mitigation strategy.  
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Forms ï Data Gathering and Inspections 

Provided in this section are an assortment of forms. It should again be emphasized that 

elements of an investigation and the extent of documentation are at the discretion of the 

investigator. Most UC Industrial Hygienists agree each investigation tends to be different 

in scope and so are the endpoints at which conclusions can be drawn and closure is 

reached. Documentation can be an important part of the process especially when Worker 

Compensation Claims are made and attending physicians request information. The EPA 

book  ñBuilding Air Quality: A Guide for Building Owners and Facility Managersò is an 

excellent resource for documentation forms and the source of many of the forms provided 

in this section. 

Forms 

1.  Telephone Interview 

2.  Office Questionnaire 

3.  HVAC Data Worksheet 

4.  (EPA) HVAC Short Form 

5.  (EPA) Hypothesis Testing Form 

6.  (EPA) Occupant Interview 

7.  (EPA) Occupant Diary 

8.  (EPA) IAQ Management Checklist 

9.  (EPA) Pollutant and Source Inventory 

10.  Sampling & Analysis Request 

11.  (EPA) HVAC Long Form 

12.  (EPA) Ventilation Worksheet 

Page # 

23 

24 

25 

26 

31 

33 

35 

36 

40 

46 

47 

61
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Form 1.  Telephone Interview ï UC Indoor Air Quality Program 

 

 

Interviewee Name:     Date:      

 

 

Department:      Extension:     

 

 

What is the problem?  Symptoms, complaints?        

 

 

When?       Where?      

 

 

What events triggered the problem?          

 

 

Source/Cause of IAQ problem?          

 

 

Suggested Controls?           

 

 

Other Info:            
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Form 2.  Office Questionnaire ï UC Indoor Air Quality Program 

Some individuals working in this building have registered health complaints.  To help investigate the possible presence or 

absence of these complaints, this questionnaire is being distributed to all occupants.  Your assistance is requested.  Please 

complete this questionnaire as accurately as possible.  Return it in a sealed envelope to EH&S.  Thank you for your assistance! 

 

1. Complaints: Select choices that may be related to your presence in this building.  This is a random list- not all complaints 

have been noted in this building. 

 Ç Aching joints Ç Noticeable odors  

 Ç Muscle twitching Ç Sinus congestion  

 Ç Back pain Ç Sneezing  

 Ç Hearing disturbances Ç Chest tightness  

 Ç Dizziness Ç Eye irritation  

 Ç Dry, flaking skin Ç Problems w/ contact lenses  

 Ç Discolored skin Ç Headache  

 Ç Skin irritation/itching Ç Fatigue/drowsiness  

 Ç Heartburn Ç Temperature too hot  

 Ç Nausea Ç Temperature too cold  

 Ç Throat irritation Ç Other (specify)  

 
How long have you been experiencing the above:_______________________________________  

2. When do these complaints occur? Ç Morning Ç Daily 

 Ç Afternoon Ç Specify day(s) of the week. 

 Ç All day Ç No noticeable trend 

3. When do you experience relief form these complaints?      

            

4. Do you have any of the following?  Please check positive responses. 

 Ç Hay fever/pollen allergies Ç Cold/flu 

 Ç Skin allergies/ dermatitis Ç Sinus problems 

 Ç Other allergies  

 

5. Do you smoke tobacco? Ç Yes Ç No Amount:    

6 On what floor of the building are you located?        

In what department or area?          

 How long have you been working in this area?        

7. Are you near any office equipment or lab equipment (specify)?      

8. Comments or observations:          

Name (optional):         Date:    
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Form 3.  HVAC Data Worksheet ï UC Indoor Air Quality Program 

 

Location:      Date/Time:     

 

Contact person/Extension:           

 

Number of occupants in space:     

 

ROOM/SPACE DATA 
 

Length:   Width:    Height:    

 

Room Volume:     

 

ENVIRONMENTAL DATA  
 

Temp:    Rel. Humidity:    (CO2):    

 

Other: (        )    (        )     

 

Temp (mixed air):   Temp (return air):   

 

Temp (outside air)   % Outside air:    

 

Supply Volume Flow Rates: 

 

Return Volume Flow Rates: 

 

Outside air/Person:   

 

Air changes/Hour:   

 

Other information:          
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Form 4.  HVAC Checklist ï Short Form Page 1 of 5 

 

Building Name:       Address:       

 

Completed by:        Date:      File Number:     

 

 

 

MECHANICAL ROOM  

 

Â Clean and dry?       Stored refuse or chemicals?       

 

Â Describe items in need of attention            

 

MAJOR MECHANICAL EQUIPMENT  

 

Â Preventative maintenance (PM) plan in use?           

 

Control System 
 

Â Type               

 

Â System operation              

 

Â Date of last calibration             

 

Boiler 

 

Â Rated Btu input     Condition           

 

Â Combustion air: is there at least on square inch free area per 2,000 Btu input?       

 

Â Fuel or combustion odors             

 

Cooling Tower 

 

Â Clean? No leaks or overflow?        Slime or algae growth?      

 

Â Eliminator performance             

 

Â Biocide treatment working?  (list type of biocide)          

 

Â Spill containment plan implemented?       Dirt separator working?      

 

Chillers 

 

Â Refrigerant leaks?              

 

Â Evidence of condensation problems?            

 

Â Waste oil and refrigerant properly stored and disposed of?         



 

 27 

Form 4.  HVAC Checklist ï Short Form Page 2 of 5 

 

Building Name:       Address:       

 

Completed by:        Date:      File Number:     

 

AIR HANDLING UNIT  

 

Â Unit identification        Area served        

 

Outdoor Air Intake, Mixing Plenum, and Dampers 

 

Â Outdoor air intake location             

 

Â Nearby contaminant sources?  (describe)           

 

Â Bird screen in place and unobstructed?            

 

Â Design total cfm    outdoor air (O.A.) cfm     date last tested and balanced     

 

Â Minimum % O.A. (damper setting)     Minimum cfm O.A. 
total cfm x minimum % O.A.

100
 =      

 

Â Current O.A. damper setting (date, time, and HVAC operating mode)        

 

Â Damper control sequence (describe)            

 

Â Condition of dampers and controls (note date)           

 

Fans 

 

Â Control sequence              

 

Â Condition (note date)              

 

Â Indicated temperatures supply air   mixed air    return air   outdoor air    

 

Â Actual temperatures  supply air   mixed air    return air   outdoor air    

 

Coils 

 

Â Heating fluid discharge temperature     T     

 

Cooling fluid discharge temperature     T     

 

Â Controls (describe)              

 

Â Condition (note date)              

 

Humidifier  

 

Â Type        If biocide is used, note type       
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Form 4.  HVAC Checklist ï Short Form Page 3 of 5 

 

Building Name:       Address:       

 

Completed by:        Date:      File Number:     

 

Humidifier (co ntinued) 

 

Â Condition (no overflow, drains trapped, all nozzles working?)         

 

Â No slime, visible growth, or mineral deposits?           

 

DISTRIBUTION SYSTEM  

 

Zone/Room System Type 

Supply Air  Return Air  Power Exhaust 

ducted/ 

unducted 
cfm 

ducted/ 

unducted 
cfm cfm control 

serves 

(e.g. toilet) 

         

         

         

         

         

 

Condition of distribution system and terminal equipment (note locations of problems) 
 

Â Adequate access for maintenance?            

 

Â Ducts and coils clean and obstructed?            

 

Â Air paths unobstructed? supply     return     transfer    exhaust   make-up   

 

Â Note locations of blocked air paths, diffusers, or grilles          

 

Â Any unintentional openings into plenums?           

 

Â Controls operating properly?             

 

Â Air volume correct?              

 

Â Drain pans clean?  Any visible growth or odors?           
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Form 4.  HVAC Checklist ï Short Form Page 4 of 5 

 

Building Name:       Address:       

 

Completed by:        Date:      File Number:     

 

Filters 

Location Type/Rating Size Date Last Changed Condition (give date) 

     

     

     

     

     

 

OCCUPIED SPACE 

 

Thermostat types              

Zone/Room Thermostat 

Location 

What Does 

Thermostat 

Control? 

(e.g., radiator, 

AHU-3) 

Setpoints Measured 

Temperature 

Day/Time 

Summer Winter  

       

       

       

       

       

 

 

Humidistat/Dehumidistat types             

Zone/Room Humidistat/ 

Dehumidistat 

Location 

What Does It Control? Setpoints 

(%RH)  

Measured Temperature Day/ Time 

      

      

      

      

      



 

 30 

Form 4.  HVAC Checklist ï Short Form Page 5 of 5 

 

Building Name:       Address:       

 

Completed by:        Date:      File Number:     

 

Humidistat/Dehumidistat (continued) 
 

Â Potential problems (note location)            

 

Â Thermal comfort or air circulation problems (drafts, obstructed airflow, stagnant air, overcrowding, poor thermostat 

location) 

 

 

 

 

Â Malfunctioning equipment             

 

Â Major sources of odors or contaminants (e.g., poor sanitation, incompatible uses of space) 
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Form 5.  Hypothesis Testing Formï UC Indoor Air Quality Program 

 

Building Name:      File Number:     

 

Address:             

 

Completed by:            

 

Complaint Area (may be revised as the investigation progresses) 

 

             

 

             

 

             

 

Complaints (e.g., summarize patterns of timing, location, number of people affected) 

 

             

 

             

 

             

HVAC:  Does the ventilation system appear to provide adequate outdoor air, efficiently distributed to meet occupant needs in 

the complaint area?  If not, what problems do you see? 

 

             

 

             

 

             

 

Is there any apparent pattern connecting the location and the timing of the complaints with the HVAC system layout, 

condition, or operating schedule? 

 

             

 

             

 

             

 

Pathways: What pathways and driving forces connect the complaint area to locations of potential sources? 

 

             

 

Are the flows opposite to those intended in the design?        

Sources: What potential sources have been identified in the complaint area or in locations associated with the complaint area 

(connected by pathways)? 

 

             

 

Is there a pattern of complaints consistent with any of these sources?      
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Form 5. (Continued) 
 

Hypothesis: Using the information you have gathered, what is your best explanation for the problem? 

 

             

 

             

 

             

 

             

 

Hypothesis testing: How can this hypothesis be tested?       

 

             

 

             

 

If measurements have been taken, are the measurement results consistent with the hypothesis?   

 

             

 

             

 

Results of Hypothesis Testing:          
 

             

 

             

 

             

 

Additional Information Needed:          
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Form 6.  Occupant Interview ï UC Indoor Air Quality Program 

 

Occupant Name:     Title:      

 

Department:      Phone:      

 

Building Name:     Work Location:    

 

Completed by (if other than Occupant):     Title:    

 

SYMPTOM PATTERNS  

What kind of symptoms or discomfort are you experiencing? 

 

Are you aware of people with similar symptoms or concerns?   Yes  No   

If so, what are their names and locations?        

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

problems? 

Ç Contact lenses  Ç Chronic cardiovascular 

disease 

Ç Undergoing chemotherapy or radiation 

 

Ç Allergies Ç Chronic respiratory disease Ç Immune system suppressed by disease or 

other causes 

Ç Chronic neurological problems 
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Form 6. (Continued) 
 

TIMING PATTERNS  

When did your symptoms start? 

 

When are they generally worse? 

 

Do they go away?  If so, when? 

 

Have you noticed any other events such as weather events, temperature or humidity changes, or 

activities in the building that tend to occur around the same time as your symptoms? 

 

 

SPATIAL PATTERNS  

Where are you when you experience symptoms of discomfort? 

 

 

Where do you spend most of your time in the building? 

 

 

ADDITIONAL INFORMATION  

Do you have any observations about building conditions that might need attention or might help explain 

your symptoms (e.g., temperature, humidity, drafts, stagnant air, odors)? 

 

 

Have you sought medical attention for your symptoms? 

 

 

Do you have any other comments? 
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Form 7.  Occupant Diary  

 

Occupant Name:        Title:       Phone:      

 

Location:          File Number:       

 

On the form below, please record each occasion when you experience a symptom of ill-health or discomfort that you think 

may be linked to an environmental condition in this building. 

 

It is important that you record the time and date and your location within the building as accurately as possible, because that 

will help to identify conditions (e.g., equipment operation) that may be associated with your problem.  Also, please try to 

describe the severity of your symptoms (e.g., mild, severe) and their duration (the length of time that they persist).  Any other 

observations that you think may help in identifying the cause of the problem should be noted in the ñCommentsò column.  

Feel free to attach additional pages or use more than one line for each event if you need more room to record your 

observations. 

 

 

 

 

 

Time/Date 

 

Location 

 

Symptom 

 

Severity/Duration 

 

Comments 
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Form 8.  IAQ Management Checklist Page 1 of 4 

 

Building Name:          Date:      

 

Address:               

 

Completed by (name/title):             

 

Use this checklist to make sure that you have included all necessary elements in your IAQ profile and IAQ management plan.   

 

 

Item 

Date begun or 

completed 

(as applicable) 

Responsible person 

(name, telephone) 

Location 

(ñNAò if the item is not 

applicable to this building) 

IAQ PROFILE  

Collect and Review Existing Records 

HVAC design data, operating instructions, 

and manuals 

   

HVAC maintenance and calibration 

records, testing and balancing reports 

   

Inventory of locations where occupancy, 

equipment, or building use has changed 

   

Inventory of complaint locations    

Conduct a Walkthrough Inspection of 

the Building 

   

List of responsible staff and/or contractors, 

evidence of training, and job descriptions 

   

Identification of areas where positive or 

negative pressure should be maintained 

   

Record of locations that need monitoring or 

correction 

   

Collect Detailed Information    

Inventory of HVAC system components 

needing repair, adjustment, or replacement 

   

Record of control settings and operating 

schedules 

   

Plan showing airflow directions or pressure 

differentials in significant areas 

   

Inventory of significant pollutant sources 

and their locations 
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Form 8.  IAQ Management Checklist Page 2 of 4 

 

 

Item 

Date begun or 

completed 

(as applicable) 

Responsible person 

(name, telephone) 

Location 

(ñNAò if the item is not 

applicable to this building) 

MSDSs for supplies and hazardous 

substances that are stored or used in the 

building 

   

Zone/Room Record    

    

IAQ MANAGEMENT PLAN  

Select IAQ Manager    

Review IAQ Profile    

Assign Staff Responsibilities/Train Staff 

Facilities Operation and Maintenance    

Â confirm that equipment operating 

schedules are appropriate 

   

Â confirm appropriate pressure 

relationships between building usage 

areas 

   

Â compare ventilation quantities to 

design, codes, and ASHRAE 62-2001 

   

Â schedule equipment inspections per 

preventive maintenance plan or 

recommended maintenance schedule 

   

Â modify and use HVAC Checklist(s); 

update as equipment is added, 

removed, or replaced 

   

Â schedule maintenance activities to 

avoid creating IAQ problems 

   

Â review MSDSs for supplies; request 

additional information as needed 

   

Â consider using alarms or other devices 

to signal need for HVAC maintenance 

(e.g., clogged filters) 
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Form 8.  IAQ Management Checklist Page 3 of 4 

 

 

 

Item 

Date begun or 

completed 

(as applicable) 

Responsible person 

(name, telephone) 

Location 

(ñNAò if the item is not 

applicable to this building) 

Housekeeping    

Â evaluate cleaning schedules and 

procedures; modify if necessary 

   

Â review MSDSs for products in use; buy 

different products if necessary 

   

Â confirm proper use and storage of 

materials 

   

Â review trash disposal procedures; 

modify if necessary 

   

Shipping and Receiving    

Â review loading dock procedures 

(Note: If air intake is located nearby, take 

precautions to prevent intake of exhaust 

fumes.) 

   

Â check pressure relationships around 

loading dock 

   

Pest Control    

Â consider adopting IPM methods    

Â obtain and review MSDSs; review 

handling and storage 

   

Â review pest control schedules and 

procedures 

   

Â review ventilation used during 

pesticide application 

   

Occupant Relations    

Â establish health and safety committee 

or joint tenant/management IAQ task 

force 

   

Â review procedures for responding to 

complaints; modify if necessary 

   

Â review lease provisions; modify if 

necessary 
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Form 8.  IAQ Management Checklist Page 4 of 4 

 

 

 

Item 

Date begun or 

completed 

(as applicable) 

Responsible person 

(name, telephone) 

Location 

(ñNAò if the item is not 

applicable to this building) 

Renovation, Redecorating, Remodeling    

Â discuss IAQ concerns with architects, 

engineers, contractors, and other 

professionals 

   

Â obtain MSDSs; use materials and 

procedures that minimize IAQ 

problems 

   

Â schedule work to minimize IAQ 

problems 

   

Â arrange ventilation to isolate work 

areas 

   

Â use installation procedures that 

minimize emissions from new 

furnishings 

   

Smoking    

Â eliminate smoking in the building    

Â if smoking areas are designated, 

provide adequate ventilation and 

maintain under negative pressure 

   

Â work with occupants to develop 

appropriate non-smoking policies, 

including implementation of smoking 

cessation programs 
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Form 9.  Pollutant and Source Inventory Page 1 of 6 

 

Building Name:        Address:       

 

Completed by:         Date:      File Number:     

 

Using the list of potential source categories below, record any indications of contamination or suspected pollutants that may 

require further investigation or treatment.  Sources of contamination may be constant or intermittent or may be linked to 

single, unrepeated events.  For intermittent sources, try to indicate the time of peak activity or contaminant production, 

including correlations with weather (e.g., wind direction). 

 

 

 

Source Category Checked 

Needs 

Attention Location Comments 

SOURCES OUTSIDE BULDING 

Contaminated Outdoor Air  

Pollen, dust 
    

Industrial contaminants 
    

General vehicular contaminants 
    

 
    

Emissions from Nearby Sources 

Vehicle exhaust (parking areas, 

loading docks, roads) 

    

Dumpsters 
    

Re-entrained exhaust 
    

Debris near outside air intake 
    

 
    

Soil Gas 

Radon 
    

Leaking underground tanks 
    

Sewage smells 
    

Pesticides     
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Form 9.  Pollutant and Source Inventory Page2 of 6 

 

Building Name:        Address:       

 

Completed by:         Date:      File Number:     

 

Using the list of potential source categories below, record any indications of contamination or suspected pollutants that may 

require further investigation or treatment.  Sources of contamination may be constant or intermittent or may be linked to 

single, unrepeated events.  For intermittent sources, try to indicate the time of peak activity or contaminant production, 

including correlations with weather (e.g., wind direction). 

 

Source Category Checked 

Needs 

Attention Location Comments 

Moisture or Standing Water 

Rooftop 
    

Crawlspace 
    

 
    

 
    

 
    

EQUIPMENT  

HVAC System Equipment 

Combustion gases 
    

Dust, dirt, or microbial growth in 

ducts 

    

Microbial growth in drip pans, 

chillers, humidifiers 

    

Leaks of treated boiler water 
    

 
    

 
    

 
    

Non HVAC System Equipment 

Office Equipment 
    

Supplies for Equipment 
    

Laboratory Equipment 
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Form 9.  Pollutant and Source Inventory Page 3 of 6 

 

Building Name:        Address:       

 

Completed by:         Date:      File Number:     

 

Using the list of potential source categories below, record any indications of contamination or suspected pollutants that may 

require further investigation or treatment.  Sources of contamination may be constant or intermittent or may be linked to 

single, unrepeated events.  For intermittent sources, try to indicate the time of peak activity or contaminant production, 

including correlations with weather (e.g., wind direction). 

 

 

Source Category Checked 

Needs 

Attention Location Comments 

HUMAN ACTIVITIES  

Personal Activities 

Smoking 
    

Cosmetics (odors) 
    

 
    

 
    

Housekeeping Activities 

Cleaning materials 
    

Cleaning procedures (e.g., dust from 

sweeping, vacuuming) 

    

Stored supplies 
    

Stored refuse 
    

 
    

 
    

Maintenance Activities 

Use of materials with volatile 

compounds (e.g., paint, caulk, 

adhesives) 

    

Stored supplies with volatile 

compounds 

    

Use of pesticides 
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Form 9.  Pollutant and Source Inventory Page 4 of 6 

 

Building Name:        Address:       

 

Completed by:         Date:      File Number:     

 

Using the list of potential source categories below, record any indications of contamination or suspected pollutants that may 

require further investigation or treatment.  Sources of contamination may be constant or intermittent or may be linked to 

single, unrepeated events.  For intermittent sources, try to indicate the time of peak activity or contaminant production, 

including correlations with weather (e.g., wind direction). 

 

 

Source Category Checked 

Needs 

Attention Location Comments 

BUILDING COMPONENTS FURNISHINGS  

Locations Associated with Dust or Fibers 

Dust-catching area (e.g., open 

shelving) 

    

Deteriorated furnishings 
    

Asbestos-containing materials 
    

 
    

 
    

 
    

 
    

 
    

 
    

Unsanitary Conditions/Water Damage 

Microbial growth in or on soiled or 

water-damaged furnishings 
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Form 9.  Pollutant and Source Inventory Page 5 of 6 

 

Building Name:        Address:       

 

Completed by:         Date:      File Number:     

 

Using the list of potential source categories below, record any indications of contamination or suspected pollutants that may 

require further investigation or treatment.  Sources of contamination may be constant or intermittent or may be linked to 

single, unrepeated events.  For intermittent sources, try to indicate the time of peak activity or contaminant production, 

including correlations with weather (e.g., wind direction). 

 

 

Source Category Checked 

Needs 

Attention Location Comments 

Chemicals Released From Building Components or Furnishings 

Volatile compounds 
    

 
    

 
    

 
    

 
    

 
    

 
    

 
    

OTHER SOURCES 

Accidental Events 

Spills (e.g., water, chemicals, 

beverages) 

    

Water leaks or flooding 
    

Fire damage 
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Form 9.  Pollutant and Source Inventory Page 6 of 6 

 

Building Name:        Address:       

 

Completed by:         Date:      File Number:     

 

Using the list of potential source categories below, record any indications of contamination or suspected pollutants that may 

require further investigation or treatment.  Sources of contamination may be constant or intermittent or may be linked to 

single, unrepeated events.  For intermittent sources, try to indicate the time of peak activity or contaminant production, 

including correlations with weather (e.g., wind direction). 

 

 

Source Category Checked 

Needs 

Attention Location Comments 

Special Use/Mixed Use Areas 

Smoking lounges 
    

Food preparation areas 
    

Underground or attached parking 

garages 

    

Laboratories 
    

Print shops, art rooms 
    

Exercise rooms 
    

Beauty salons 
    

 
    

 
    

Redecorating/Repair/Remodeling 

Emissions from new furnishings 
    

Dust, fibers from demolition 
    

Odors, volatile compounds 
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Form 10.  Sampling & Analysis Request  

 

University of California 
Environmental Health & Safety 

 
 

Send Results to: ___________________ Page _____ of _____________________  

 

 ________________________________ Sampled by: _______________________  

 

 ________________________________ Site of Sampling: ___________________  

 

 ________________________________  _________________________________  

 

 ________________________________ Date of Sampling: __________________  

 

Lab Name: _______________________ Date Submitted: ____________________  

 

Lab Phone# ______________________ 

Lab Address: 

 ________________________________ 

 

 

Sample # Sample 

Location/Description Flow 

Rate 

ST/SP (LM) 

Time 

ST/SP 

Sample 

Vol (L)  

Analyze 

For 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

    

 

 

Instructions: 
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Form 11.  HVAC Checklist ï Long Form Page 1 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Outside Air Intake      

Location      

     

    

Open during occupied hours? 
    

Unobstructed? 
    

Standing water, bird droppings in 

vicinity? 

    

Odors from outdoors? 

(describe)     

     

    

Carryover of exhaust heat? 
    

Cooling tower within 25 feet? 
    

Exhaust outlet within 25 feet? 
    

Trash compactor within 25 feet? 
    

Near parking facility, busy road, 

loading dock? 

    

     

Bird Screen     

Unobstructed? 
    

General condition? 
    

Size of mesh? (1/2  minimum) 
    

     

Outside Air Dampers     

Operation acceptable? 
    

Seal when closed? 
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Form 11.  HVAC Checklist ï Long Form Page 2 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Actuators operational? 
    

 
    

Outdoor Air (O.A.) Quantity  

(Check against applicable codes and 

ASHRAE 62-1989.) 

    

Minimum % O.A.    
    

Measured % O.A.    

Note day, time, HVAC operating mode 

under ñCommentsò 

    

Maximum % O.A.    
    

Is minimum O.A. a separate damper? 
    

For VAV systems: is O.A. increased 

as total system air-flow is reduced? 

    

 
    

Mixing Plenum     

Clean? 
    

Floor drain trapped? 
    

Air tightness 
    

Â of outside air dampers     

Â of return air dampers 
    

Â of exhaust air dampers 
    

All damper motors connected? 
    

All damper motors operational? 
    

Air mixers or opposed blades? 
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Form 11.  HVAC Checklist ï Long Form Page 3 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Mixed air temperature control setting 

  F 

    

Freeze stat setting   F 
    

Is mixing plenum under negative 

pressure?  Note: If it is under positive 

pressure, outdoor air may not be 

entering. 

    

Filters 
    

Type      
    

Complete coverage? 

(i.e., no bypassing) 

    

Correct pressure drop?  (Compare to 

manufacturerôs recommendations.) 

    

Contaminants visible? 
    

Odor noticeable? 
    

 
    

Spray Humidifiers or Air Washers     

Humidifier type 
    

All nozzles working? 
    

Complete coil coverage? 
    

Pans clean, no overflow?     

Drains trapped? 
    

Biocide treatment working? 

Note: Is MSDS on file?    

    

Spill containment system in place? 
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Form 11.  HVAC Checklist ï Long Form Page 4 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Face and Bypass Dampers 
    

Damper operation correct? 
    

Damper motors operational? 
    

 
    

 
    

Cooling Coil 
    

Inspection access? 
    

Clean? 
    

Supply water temp.   F 
    

Water carryover? 
    

Any indication of condensation 

problems? 

    

 
    

Condensate Drip Pans     

Accessible to inspect and clean? 
    

Clean, no residue? 
    

No standing water, no leaks? 
    

Noticeable odor?     

Visible growth (e.g., slime)? 
    

Drains and traps clear, working? 
    

Trapped to air gap? 
    

Water overflow? 
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Form 11.  HVAC Checklist ï Long Form Page 5 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Mist Eliminators  
    

Clean, straight, no carryover? 
    

 
    

 
    

 
    

Supply Fan Chambers 
    

Clean? 
    

No trash or storage? 
    

Floor drain traps are wet or sealed? 
    

No air leaks? 
    

Doors close tightly? 
    

 
    

 
    

Supply Fans     

Location     
    

Fan blades clean? 
    

Belt guards installed? 
    

Proper belt tension?     

Excess vibration? 
    

Corrosion problems? 
    

Controls operational, calibrated? 
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Form 11.  HVAC Checklist ï Long Form Page 6 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Control sequence conforms to 

design/specifications? 

(describe changes) 

    

No pneumatic leaks? 
    

 
    

 
    

Heating Coil 
    

Inspection access? 
    

Clean? 
    

Control sequence conforms to 

design/specifications? 

(describe changes) 

    

Supply water temp.   F 
    

Discharge thermostat? 

(air temp. setting   F) 

    

 
    

 
    

Reheat Coils     

Clean? 
    

Obstructed? 
    

Operational? 
    

Steam Humidifier     

Humidifier type     
    

Treated boiler water? 
    

Standing water? 
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Form 11.  HVAC Checklist ï Long Form Page 7 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Visible growth? 
    

Mineral deposits? 
    

Control setpoint   F 
    

High limit setpoint   F 
    

Duct liner within 12 feet?  (If so, 

check for dirt, mold growth.) 

    

 
    

Supply Ductwork 
    

Clean? 
    

Sealed, no leaks, tight connections? 
    

Fire dampers open? 
    

Access doors closed? 
    

Lined ducts? 
    

Flex duct connected, no tears? 
    

Light troffer supply? 
    

Balanced within 3-5 years? 
    

Balanced after recent renovations? 
    

Short-circuiting or other air 

distribution problems?  Note 

location(s)     

     

    

Pressurized Ceiling Supply Plenum     

No unintentional openings? 
    

All ceiling tiles in place? 
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Form 11.  HVAC Checklist ï Long Form Page 8 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Barrier paper correctly placed and in 

good condition? 

    

Proper layout for air distribution? 
    

Supply diffusers open? 
    

Supply diffusers balanced? 
    

Noticeable flow of air? 
    

Short-circuiting or other air 

distribution problems?  Note 

location(s) in ñCommentsò 

    

Terminal Equipment (supply) 
    

Housing interiors clean and 

unobstructed? 

    

Controls working? 
    

Delivering rated volume? 
    

Balanced within 3-5 years? 
    

Filters in place? 
    

Condensate pans clean, drain freely? 
    

VAV Box     

Minimum stops   % 
    

Minimum outside air   % 

(from page 2 of this form) 

    

Minimum airflow  cfm 
    

Minimum outside air  cfm     
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Form 11.  HVAC Checklist ï Long Form Page 9 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Supply setpoint  F (summer) 

  F (winter) 

    

 
    

 
    

Thermostats 
    

Type      
    

Properly located? 
    

Working? 
    

Setpoints   F (summer) 

   F (winter) 

    

Space temperature   F 
    

Humidity Sensor     

Humidistat setpoints  %RH 
    

Dehumidistat setpoints  %RH 
    

Actual RH   % 
    

Room Partitions     

Gap allowing airflow at top? 
    

Gap allowing airflow at bottom? 
    

Supply and return each room? 
    

 
    

 
    

 

 

 

 

 



 

 56 

Form 11.  HVAC Checklist ï Long Form Page 10 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Stairwells 
    

Doors close and latch? 
    

No openings allowing uncontrolled 

airflow? 

    

Clean, dry? 
    

No noticeable odors? 
    

 
    

Return Air Plenum 
    

Tiles in place? 
    

No unintentional openings? 
    

Return grilles? 
    

Balancing capabilities? 
    

Noticeable flow of air? 
    

Transfer grilles? 
    

Fire dampers open? 
    

Ducted Returns     

Balanced within 3-5 years? 
    

Unobstructed grilles? 
    

Unobstructed return air path? 
    

Return Fan Chambers     

Clean and no trash or storage? 
    

No standing water? 
    

Floor drain traps are wet or sealed? 
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Form 11.  HVAC Checklist ï Long Form Page 11 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

No air leaks? 
    

Doors close tightly, kept closed? 
    

 
    

Return Fans 
    

Location     
    

Fan blades clean? 
    

Belt guards installed? 
    

Proper belt tension? 
    

Excess vibration? 
    

Corrosion problems? 
    

Controls working, calibrated? 
    

Control sequence conforms to 

design/specifications?  (describe 

changes) 

    

 
    

Exhaust Fans     

Central? 
    

Distributed (locations)   

     

    

Operational? 
    

Controls operational?     

Toilet exhaust only? 
    

Gravity relief? 
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Form 11.  HVAC Checklist ï Long Form Page 12 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Total powered exhaust   cfm 
    

Make-up air sufficient? 
    

 
    

Toilet Exhausts 
    

Fans working occupied hours? 
    

Registers open, clear? 
    

Make-up air path adequate? 
    

Volume according to code? 
    

Floor drain traps wet or sealable? 
    

Bathrooms run slightly negative 

relative to building? 

    

 
    

Smoking Lounge Exhaust     

Room runs negative relative to 

building? 

    

 
    

Print Room Exhaust     

Room runs negative relative to 

building? 

    

 
    

Garage Ventilation 
    

Operates according to codes? 
    

Fans, controls, dampers all operate? 
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Form 11.  HVAC Checklist ï Long Form Page 13 of 14 

 

Building:        File Number:      

 

Completed by:        Title:       Date Checked:     

 

 

Component OK 

Needs 

Attention 

Not 

Applicable Comments 

Garage slightly negative relative to 

building? 

    

Doors to building close tightly? 
    

Vestibule entrance to building from 

garage? 

    

 
    

Mechanical Rooms 
    

General condition? 
    

Controls operational? 
    

Pneumatic controls: 
    

Â compressor operational? 
    

Â air dryer operational? 
    

Electric controls?  Operational? 
    

EMS (Energy Management System) or 

DDC (Direct Digital Control): 

    

Â operator on site? 
    

Â controlled off-site? 
    

Â are fans cycled ñoffò while 

building is occupied? 

    

Â is chiller reset to shed load? 
    

Preventative Maintenance     

Spare parts inventoried? 
    

Spare air filters?     

Control drawing posted? 
    




