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Disclaimer

This report documents the results of a survey conducted by the Environmental Protection
Agency (EPA) during the summer of 1992, in which firms providing indoor air quality diagnostic
and mitigation services were invited to fill out a voluntary questionnaire.

EPA did not attempt to verify the accuracy of the information reported by the respon-
dents or to evaluate the quality of the services they provide. EPA assumes no legal liability or
responsibility for the accuracy of the information or the quality of the services provided by the
respondents. Reference to any firm or service in this report does not constitute or imply
approval, recommendation, endorsement, or accreditation of any kind by EPA. Representation
to the contrary by any individual or firm should be brought to the attention of the Indoor Air
Division (6203]), Environmental Protection Agency, 401 M Street, S.W., Washington, D.C.,

-20460. ‘ ‘

, Some firms included in this document report offering services for radon or asbestos.
Inclusion of such firms in this report does not mean or in any way imply that EPA certification
or proficiency requirements for these contaminants have been met.

In addition, EPA recognizes that the firms identified here do not constitute a complete
listing of firms that provide indoor air quality diagnostic and mitigation services. Therefore, EPA
invites any firm that provides such services to submit a completed survey questionnaire. Ques-
tionnaires may be duplicated from Appendix A and sent to the Indoor Air Division at the above
address. Data from newly submitted questionnaires will be includeéd in any future updates of this
report. EPA welcomes comments by any individuals or organizations that use this report.
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There are a number of important results of the analysis of the data from the 1992 survey:

. The IAQ service industry is relatively young, and there appears to be an influx of
new firms with just a few years experience. Over 72 percent of the firms have
fewer than 10 years experience in providing non-industrial LAQ services, with 52
percent providing these services for fewer than 6 years. This contrasts with results
of the 1988 survey in which only 47 percent of the firms provided such services for
ten years or less. This suggests that there has been a sizable influx of new firms
with less experience in IAQ since 1988.

. The geographic distribution of IAQ firms is uneven throughout the United States.
The largest number of firms per capita are in the Northeast (EPA Regions 1, 2,
and 3). The lowest number of firms per capita are in the South and West (EPA
Regions 4 and 6).

e The size of the market area is strongly related to the size of the staff, the number
of offices the firm has, and the type of firm. Larger firms and firms with more
than one office are more likely to service national markets than smaller firms or
firms with just one office. In addition, firms whose primary business is mitigation
are twice as likely to be limited to a local market area than firms whose primary
business is diagnosis.

. Overall, the majority (70 percent) of IAQ firms provide primarily diagnostic
services while less than a third provide primarily mitigation services. However, the
majority of firms which primarily service residential customers prov1de primarily
mitigation services.

¢ . The most common personnel providing IAQ services are industrial hygienists,
mechanical (ventilation) engineers, and ventilation technicians.

. Compared to the 1988 survey, the proportion of firms using the services of
industrial hygienists, ventilation engineers, microbiologists and architects has
increased, while the proportion of firms using chemists, air pollution scientists, and
industrial engineers has decreased.

e Of the personnel with fewer than 5 years experience in providing IAQ services, a
relatively large percent come from previous work in asbestos (26 percent), while
only 11 percent come from previous work in radon. Other fields include HVAC
(28 percent), industrial (24 percent), environmental engineering (13 percent), and
outdoor ambient air (13 percent).

. Staff which provide non-industrial IAQ services also perform activities in other
fields. Only 35 percent of IAQ staff time across all firms is spent in non-industrial
IAQ. Other fields include asbestos (18 percent), industrial IAQ (22 percent),
radon (4 percent), and non-IAQ (22 percent).

. Almost all firms (91 percent) prov1de services in office buildings, while a smaller
portion (54-72 percent) prov1de services in other non-residential bulldmgs Fifty-
seven (57) percent provide services to private residences.
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. -Services of most firms include ventilation system evaluation, pollutant source
characterization, or pollutant measurements. Commonly measured pollutants
include carbon dioxide, carbon monoxide, airborne particles, formaldehyde, VOCs,
and biological agents. c . '

. Typical costs for diagnostic services range. from $1000 for pollutant measurements
or pollutant source characterization to $1500 for ventilation system evaluations.
Typical costs for mitigation services range from $500 for duct cleaning to $5000 for
actions requiring construction or renovation.
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CHAPTER 1
INTRODUCTION

11  LEGISLATIVE AUTHORITY FOR THE SURVEY

In response to growing concern over the risk of adverse health effects posed by exposure
to indoor air pollutants, the U.S. Congress enacted Title IV of the Superfund Amendments and
Reauthorization Act, entitled the Radon Gas and Indoor Air Quality Research Act of 1986. Title
IV directed the EPA to develop a research program on radon gas and indoor air quality. Section
403(a) of Title IV states that the program should be designed to accomplish three tasks:

. Gather data and information on all aspects of indoor air quality in
order to contribute to the understanding of health problems associ-
- ated with the existence of air pollutants in the indoor environment;

. Coordinate Federal, State, local, and private research and develop-
ment efforts relating to the improvement of indoor air quality; and

. Assess appropriate Federal government actions to mitigate the
environmental and health risks associated with indoor air quality
problems. .

1.2 HISTORY OF THE SURVEY

To date, EPA has conducted two voluntary surveys of JAQ dlagnostlc and mltlgatlon firms.
The purposes of the surveys were to (1) develop information to characterize the private sector’s
current capability of providing JAQ diagnostic and mitigation services in non-industrial settings
(e-g., residences, office buildings, and schools), (2) ascertain the geographic availability of these
services, (3) provide a baseline of information for comparison with future surveys, and (4) make.-
this information available to organizations and individuals who have a need for IAQ services.

The results of the first survey were published in 1989 under the title Survey of Indoor Air -
Diagnostic and Mzngatzon Firms (EPA 400/1-89/004) This report provided the first characteriza-
tion of the emerging non-industrial IAQ service industry and identified approximately 1,200 firms,
200 of which addressed only radon or asbestos. The report documented the range of problems
addressed by these IAQ firms, the types of diagnostic and mitigation services they provided, and

the type of personnel they employed. It also included other parameters such as the firm size and
common building types serviced

The second survey was conducted from May to September 1992. This survey revised the
data base generated by the 1988 survey, enabling EPA to better characterize the mdustry and
provide more current and more extensive information regarding available IAQ services.

Survey of Indoor Air Quality Diagnostic and Mitigation Firms , Page 1




13 SCOPE AND ORGANIZATION OF THIS REPORT

This report discusses the 1992 survey methodology, summarizes the major results of the
data analysis, and provides some comparisons with the results of the 1988 survey. Addmonally, it
provides an updated listing of IAQ firms.

The remainder of the report is organized into three chapters and four appendices:

. Chapter 2 presents the methodology EPA used to collect the data |
presented in this report and its appendices; -

. Chapter 3 describes the results of the analysis of the survey data;

. Appendix A contains a copy of the survey form;

. Appendix B provides a complete listing of firms by state;
. Agpendlx C summarizes the characteristics of each firm and the

services it provides;

. Appendix D provides a listing of better business bureaus and
consumer protection offices.

EPA did not attempt to verify the accuracy of the information reported by the respon-
dents or to evaluate the quality of the services they provide. As a result, reference to any firm
or service in this report does not constitute or imply approval, recommendation, endorsement,
or accreditation of any kind by EPA. Representation to the contrary by any individual or firm
should be brought to the attention of the Indoor Air Division (6203]), Environmental Protection
Agency, 401 M Street, SW, Washington, DC, 20460.

Some firms included in this document report offering services for radon or asbestos.
Inclusion of such firms in this report does not mean or in any way imply that EPA certification
or proficiency requirements for these contaminants have been met.

Survey of Indoor Air Quality Diagnostic and Mitigation Firms Page 2




CHAPTER 2
METHODOLOGY

2.1 DESIGN OF THE SURVEY QUESTIONNAIRE

For the 1992 survey, EPA expanded some questions asked in the 1988 survey and also
added several new questions. The changes and additions, which are discussed more fully below,
allowed EPA to obtain useful information to characterize the IAQ industry and its activities.
These changes resulted in an eleven item questionnaire for the 1992 survey. Appendix A contains
a copy of the survey questionnaire. The 1992 survey questions requested the following informa-
tion:

. Firm name and address. Firms w1th more than one office complet-
ed a separate questionnaire for each location where the firm pro-
vides non-industrial IAQ services;’

. Service area. The area (local, regional, or national) for which services are
provided;

. Background. Main line of business of each firm, whether the firm
 primarily provides dlagnosis or mitigation services, number of years.
the firm has been involved in non-industrial IAQ services, the years. -
of experience of the staff, and the previous fields of expertlse of
new staff; ,

.« Staff. Number and types of personnel in each firm, the profes-
sional credentials of staff, and the number of outside consultants
the office routmely uses;

. Range of services. Proportion of staff time spent on non-industrial IAQ
and other services;

. Building types. Percent of staff time spent on various residential and non-
residential building types;

. Tests and evaluation procedures. Types and costs of various
evaluation procedures routinely provided;

° Measurements. Pollutants and ventilation/comfort characteristics
" © measured and methods of measurement;

. Recommendations. Percent of cases 1n which various recommendations are

made;
e Design activities. Percent of cases in which various IAQ design services

are provided;
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. Mitigation services. Types and costs of yjarious m1t1gat10n proce-
dures routinely provided.

In order to standardize the data compilation and analysis, EPA provided responses for the
firms to check where appropriate. To allow flexibility in responses, EPA provided space to enter
supplemental information in response to open-ended questions for seven of the eleven questions.
The cover letter noted that firms that completed the questionnaire would be included in a
national data base. The letter also provided a toll-free phone number for fmms to call if they had
questions about the survey.

A. Changes from the 1988 Survey

EPA revised the 1988 survey by expanding certain questions to gather more detailed
information and by eliminating one question. These changes were designed to clarify or enhance
questions asked in 1988. There are six major changes in the 1992 survey.

. Question 4a: EPA added two response categories to its question
regarding personnel types, including technician and ventilation
technician. These additions resulted from the most frequent "other
responses to the corresponding question in the 1988 survey.

. Question 4b: EPA asked that firms indicate the number of rele- -
vant professional credentials held by IAQ staff instead of asking
whether a firm was licensed, certified, or accredited. This change
occurred because no specific credentialing programs exist for IAQ
firms.

. Question 6: EPA added two response categories to its question
regarding building types serviced, including low- and high-rise multi-
family dwellings as well as commercial and retail buildings. In the
1988 survey, many firms stated that they serviced these building

types.

. Question 7a: When inquiring about tests and evaluation proce-
dures, EPA offered a wider variety of responses under the category
"ventilation system evaluation,” including balancing, pressure differ-
entials measurements, HVAC controls, duct inspections, and
others. Each of these additions resulted from the most frequent
"other" responses to the corresponding question in the 1988 survey.

. Question 8: EPA added specific pollutants (environmental tobacco
smoke, ammonia, and biological agents) as well as a subsection
entitled "other measurements" to this question. The new subsection
identified factors such as air flow, air exchange rate, pressure
differentials, and noise. Again, each of these additions resulted
from frequent "other" responses to the corresponding question in
the 1988 survey. In addition, EPA asked respondents to identify
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equipment used to monitor each pollutant or factor and how often each type of
equipment is used. This question, previously structured as an open-ended part of
another question, was modified to a check-list format that specified equipment

types.

. Question 9: The Agency provided firms with the opportunity to
indicate what kinds of mitigation recommendations they make and
how often they make them.

B. Additions to the 1992 Survey

Several new questions were added to the 1992 survey. The new questions generally were
designed to add breadth and depth to the information collected.

. Question 2: When EPA asked firms to specify service area, the
Agency directed the question towards the office completing the
survey as well as the company as a whole. This approach enabled
EPA to more clearly assess differences among large and small firms.

. Question 3a: EPA asked each firm to identify its main line of
business in order to determine what types of companies provide
IAQ services. EPA also wanted to compare this information to

| that in Question 3b, in order to evaluate how much diagnosis is -

| done to justify the sale of mitigation services.

|

. Question 3b: EPA asked firms to identify their primary area of
expertise, namely diagnosis or mitigation. Previously, EPA had not
asked firms to identify which activities comprised the larger per-
centage of their time, but only to identify tests, evaluation services,
and mitigation activities they performed.

. Question 3d: EPA asked firms to identify the years of experience

of staff members in order to document the expertise of current
IAQ staff.
. Question 3e: The survey requested information regarding several

staff categories, such as the prior training of individuals who had
been on staff less than 5 years. One reason for asking this question
was to determine whether employees are moving from radon and
asbestos firms to IAQ firms.. .

. Question 4b: The survey asked that firms specify the number of
: outside consultants used and their fields of expertise.
. Question 5: The survey specified several areas of business and
asked that firms indicate what portion of staff time is spent on each
area. :
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. Question 7b: EPA asked respondents to specify costs per job (both-
single estimates and ranges of cost) for tests and evaluation proce-
dures.

. Question 10: EPA asked whether the respondents provide design
services and what percent of staff time is spent providing these
design services.

. Question 11: EPA asked respondents to specify.costs per job (both
single estimates and ranges of cost) for mitigation services.

2.2 IDENTIFICATION OF FIRMS TO BE INCLUDED IN THE SURVEY

To identify as many IAQ services firms as possible, EPA consulted several sources:

. Firms that responded to the 1988 survey;

. Mailing lists provided by member organizations of relevant disci-
plines and publishers of IAQ newspapers and newsletters;

. Firms in the IAQ mailing data base maintained by the Indoor Air
Division of EPA;

. Lists from State IAQ contacts; and

. Announcements and advertisements in IAQ publications.

These approaches provided approximately 17,000 addresses. EPA did not attempt to remove
duplicates from the mailing lists provided. Instead, the Agency eliminated them during data
processing. '

EPA started identifying firms using the mailing list from the 1988 survey. The Agency
sent a current survey to each company that appeared in the 1989 Directory of Indoor Air
Diagnostic and Mitigation Firms. This approach yielded approximately 1,200 addressees.

EPA employed four additional methods in an attempt to contact the maximum number of
IAQ professionals. First, EPA contacted 13 professional organizations that serve the IAQ
industry to request member mailing lists. This method provided the majority of the potential IAQ
firms. The following organizations provided a total of approximately 15,000 addressees:

Air & Waste Management Association;

American Board of Industrial Hygiene (ABIH);

American Conference of Governmental Industrial Hygienists (ACGIH);
American Consulting Engineers Council (ACEC);

American Industrial Hygiene Association (ATHA);

American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE);

Associated Air Balance Council (AABC);

The Cutter Directory;

Indoor Air Review;

National Air Duct Cleaners Association (NADCA);

National Air Filtration Association (NAFA);

® & & o o o

¢ & & o o
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. National Energy Management Institute (NEMI);
. Sheet Metal & Air Conditioning Contractors National Association (SMACNA),

The second approach rclied on the Indoor Air Division of EPA, which maintains a mailing
data base of persons interested in IAQ issues. This data base includes people with varied
professional backgrounds, ranging from IAQ contractors to health practitioners. EPA used about
300 firms from the mailing data base. :

The third approach involved the Regional EPA Offices. EPA publishes the Directory of
State Indoor Air Contacts,! which lists State officials who work on projects related to indoor air.
EPA Reglonal offices asked contacts in each State for lists of firms that provide non-industrial
IAQ services in their area. EPA then sent surveys to the firms that appeared on those lists. This
approach identified approximately 400 firms.

Finally, to reach firms that were not included in the lists described above, EPA placed
advertisements and announcements in IAQ-related periodicals. Paid advertisements appeared in
the March, April, and May issues of Indoor Air Review, the May and June issues of American
Industrial Hygiene Association, and the June and July issues of the Journal of Occupational
Medicine. Figure 1 shows the advertxsement that appeared in these publlcatxons as well as the
associated press release.

FIGURE 1
Advertisement and Press Release

Advertisement Press Release

The U.S. Environmental Protection
Agency is conducting a voluntary survey
of firms that offer indoor air quality

IndoorFAlr Quall

Does Your Firm Offer Indoor Air Quality
Diagnostic or Mitigation Services?

heU S EnvnonmenmlhnwcuonAgcncy (EPA)

y survey of ﬁxmsoﬂ‘enng

indoor air quahxy dmgnosuc and mitigation services

for residences, offices, schools, and other non-indus-

trial buildings. EPA will use the survey datato update

adirectory of firms to provide public and private users

with aresource for finding indoor air quality services.

EPA will also use the data to characierize and analyze
the indoor air quality services industry.

To obtain a copy of the questionnsire, without

obligation, call (800) 452-9561, or write to

EPA Indoor Air Quality Survey
"f;;%"i /o ICF Incorporated
3 Room 1073

&"‘ & 9300 Lee Highway

Fairfax, VA 22031-1207

diagnostic and mitigation services’ for
residences, schools, ‘non-industrial
buildings, or hospitals and other health
care facilities. EPA is updating its
previous 'survey, results of which were
published in November 1989 under the
title Survey of Indoor Air Quality
Di and Mi ion Firms (EPA
400/1-89/004). EPA is interested in
finding out about available indoor air
quality services and is askmg firms to
complete a short questionnaire describing
the services they provide. This
information will be released as an updated

survey and directory of indoor air quality
firms. .

To obtain a copy of the questionnaire,
without obligation, please write:

EPA Indoor Air Quality Profile
c/o ICF Incorporated

Room 1073

9300 Lee Highway

Fairfax, VA 22031

"or phone (800) 452-9561

1 EPA. Office of Air and Radiation. February 1991. Directory of State Indoor Air Contacts.
EPA/400/1-91/014.
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Articles and free advertisements were submitted to six IAQ industry publications and .
appeared in two of them -- Indoor Pollution News and Indoor Air Bulletin. The advertisements,
press releases, and announcements each provided an address and a toll-free hotline number to use
to request a survey. The hotline number also was printed on each survey for use by respondents
who had questions about completing the survey. EPA responded to over 600 requests for the
survey on the hotline and approximately 100 wrltten requests.

23 DEVELOPMENT OF THE SURVEY DATA BASE AND QUALITY ASSURANCE
PROCEDURES ~

EPA developed two data base programs to store and analyze the survey responses. The
main data base contained all of the fields in the questionnaire, while the other data base included
only two fields -- company name and address. The company-name data base was used for quality
control on the larger data base. The main data base allowed EPA to easily extract firm-by-firm
data and to examine variation across variables, such as regional differences in evaluation services
provided. In addition to the data analysis, the two data bases allowed EPA to compile a listing of
IAQ firms and the services that they provide.

In order to ensure that EPA included only one survey per IAQ firm (excepting firms with
more than one office), the Agency designed the data base to not accept a survey that contained
the same firm name and city as an existing entry. Once data entry personnel were alerted to
potential duplicates, they could check to see if that firm had responded previously. EPA analyzed
the most complete survey form when duplicates were submitted. In addition, EPA performed a
final duplicate check before performing the data analysis. Approximately five percent of the firms
submitted more than one survey for the same office.

Survey of Indoor Air Quality Diagnostic and Mitigation Firms Page 8




CHAPTER 3
RESULTS OF THE SURVEY

The following analysis relies on the 1,478 surveys received as of September 30, 1992.
Twelve firms responded after September 30 in time for the publication of this report; these firms
are included in the dlrectory but not in the analysis. Appendix B provides a list of all firms that
responded to the survey in time for the publication date of this report. The final cut-off for firms
mcluded in Appendix B was January 1, 1993.

This chapter is presented in two sections. The first section characterizes the non-
industrial IAQ firms that responded to the survey and'the second section characterizes the .
services they provide. All characterizations are cross-referenced with the questionnaire, which is
~ contained in Appendix A. : ’

EPA did not attempt to verify the accuracy of the information reported by the respon-
dents or to evaluate the quality of the services they provide. As a result, reference to any firm
~ or service in this report does not constitute or imply approval, recommendation, endorsement,
or accreditation of any kind by EPA. Representation to the contrary by any individual or firm
should be brought to the attention of the Indoor Air Division (6203]), Environmental Protection
"Agency, 401 M Street, S.W., Washington, D.C,, 20460.

Some firms included in this document report offering services for radon or asbestos. ‘
Inclusion of such firms in this report does not mean or in any way imply that EPA certification
or proficiency requirements for these contaminants have been met.

31 CHARACTERIZATION OF TAQ FIRMS

The number of non-industrial IAQ firms responding to the survey increased from
approximately 1, 200 in 1988 to 1,500 in 1992. The geographic distribution of firms has remained
relatively constant. Although EPA received more responses from local firms in 1992, the majority
of firms still service a regional or national client base. Results of the 1992 survey indicate that
IAQ firms have an average of nine employees, and over half have fewer than six years of -
experience in IAQ.

A. Number and Geographic Distribution of IAQ Firms (Question 1)

The 1,478 non-industrial IAQ firms included in this analysis are distributed unevenly
‘across EPA Regions, with the majority (66 percent) of firms located east of the Mississippi River.
This geographic distribution is similar to that of 1988.- To take into account the population
densities of each region, EPA also compared the number of IAQ firms in each region on a per
capita basis. Table 1 depicts these geographic data. ‘
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TABLE 1
Number of IAQ Firms per EPA Region
(Question 1)

Region | Number df Firms | Number of Fifms per
10 million Persons *
1 131 99
2 175 68
3 211 83
4 173 39
5 270 58
6 122 43
7 81 68
8 48 63
9 169 47
10 64 69 .

. Population data taken from the 1992 County and City Extra:

Annual Metro, City, and County Data Book. C.M. Slater and G.E.
Hall, editors. Bernan Press, Lanham, Maryland. 1992.

B. Service Area (Question 2)

Regional variations in the number of firms may have a limited impact on the availability of
services because the majority of the IAQ firms that responded to the survey (approximately 70
percent) provide IAQ services to either a regional or national area. Of the IAQ firms surveyed,
33 percent serve a national market, 39 percent serve a regional area, and 28 percent serve a local
area.

The size of the service area correlates to the number of offices within a firm. Firms with
more than one office are more likely to serve a national area than firms with only one office. Of
the firms that indicated that they have more than one office, almost 40 percent serve a national
market, compared to less than 25 percent of firms with only one office.

The size of the service area also correlates with primary business type. Firms whose
primary business is mitigation are twice as likely to serve a local market as firms whose primary
business is diagnosis, whereas firms whose primary business is diagnosis are almost twice as likely
to serve a national market. Both types of firms are equally as likely to serve a regional market.
Figure 2 displays the relationship between primary business and service area.
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‘ FIGURE 2
Service Area of IAQ Firms
(Question 2)

41%
20%
X S N
e = 20%
- - 36% . 39% - »
Diagnosis v A , Mitigation
B Local
B Regional
‘National
C. Main Line of Business (Questions 3a and 3b)

A majority (70 percent) of the IAQ firms that responded to the survey indicate that their
non-industrial IAQ activities relate primarily to dlagn051s, while less than one-third indicate that
mitigation is their pnmary non-industrial IAQ activity.2 However, for firms that perform at least
half of their IAQ work in residential settings, only about 40 percent prov1de primarily diagnostic

services while over half offer primarily mitigation services.

The IAQ firms that responded to the survey are involved in a variety of fields, including
industrial hygiene (15 percent), environmental consulting (15 percent), architectural and environ-
mental engineering (14 percent), mitigation and testing (7 percent), duct cleaning (5 percent), and
occupational safety and health (4 percent). To obtain this information, EPA posed an open-
ended question regarding the main line of each firm’s business: the Agency received 1,000

different responses.

2 Approximately two percent of the respondents indicated both diagnosis and mitigation.
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D. Age of IAQ Service Industry (Question 3c)

Overall, these non-industrial IAQ firms are relatively young. Over 72 percent of the firms
that responded to the survey have fewer than 10 years experience in the non-industrial IAQ field,
and over half (52 percent) have been providing these services fewer than six years. In 1988, by
contrast, EPA found that 47 percent of firms had been in the non-industrial IAQ business for 10
years or less. These data suggest that since 1988 there has been a sizable mflux of less -experi-
enced firms into the industry.

E. Firm Size (Question 3d)

The average non-industrial IAQ firm has nine employees. On average, national firms
employ 15 employees, regional firms employ seven, and local firms employ eight. Twenty-three
(23) percent of the firms have only one or two employees, while one percent of the firms has 50 -
or more employees.

The IAQ firms that responded to the 1992 survey have a total of 13,417 employees. The
actual total is somewhat higher, however, given that 42 of the 1,478 respondents did not answer
this question. Most of these employees (69 percent) are located east of the Mississippi River,
corresponding with the greater number of firms in this area. Similar to the distribution of firms,
the national distribution of employees has changed little since 1988.

F. Staff Qualifications and Experience (Questions 3e and 4)

The IAQ firms responding to the survey employ a diverse group of IAQ professionals in
their non-industrial IAQ staff, including scientists and engineers at most firms. Table 2 presents
the percent of firms with personnel having particular professional expertise or technical back-
grounds. Together, seven of these staff categories encompass a broad range of IAQ skills, which
are used often in providing non-industrial IAQ services: industrial hygienists, mechanical
(ventilation) engineers, chemists, air pollution scientists, microbiologists, architects, and medical
doctors. Ninety (90) percent of the firms that responded to the survey employ at least one of
these seven staff types either full-time or as consultants.
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TABLE 2
Percent of IAQ Firms With Persons in Different Expertlse Categories
(Questmn 4)

Industrial Hygienist 43 ' 32 65 53
Mechanical (Ventilation) 3 30 57 37
Engineer

Technical Assistant/ 33 NA 33 . NA
Technician

Ventilation Technician - 27 11 . 34 NA
Chemist 17 ' 18 32 49
Air Poliution Scientist ‘ 14 10 . 2 ’ 37
Industrial Engineer 11 10 19 26
Microbiologist 9o ' 28 33 21
Architect : 9 23 20 16
Toxicologist 6 15 19 19
Medical Doctor 3 19 22 13
Epidemiologist 2 6 8 6
Psychologist 1 2 3 4

In general, since 1988, there appears to be an increase in the proportion of firms using
industrial hygienists, ventilation engineers, microbiologists, architects, and medical doctors. The
proportion of firms using chemists, air pollution scientists, and industrial engineers declined over
the same period.

Table 3 displays the percent of all personnel (full-time staff and consultants) employed by
IAQ firms in each expertise category. Industrial hygienists, technical assistant/technicians, and
ventilation technicians are the most commonly hired personnel.
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TABLE 3
Percent of Total Personnel in Each Expertise Category
' (Question 4b)

Pmmel'% o
Technical Assistant/Technician
Industrial Hygienist ) 19 - 20
Ventilation Technician 16 NA
Mechanical (Ventilation) Engineer 16 7
Chemist 6 21
Architect 6 5
I Micrabiologist : 4 '3
Air Pollution Scientist ) 4 12
Industrial Engineer 3 7
Medical Doctor 3 2
Toxicologist 2 3
Epidemiologist 1 1
Psychologist 1 l 1

The missing 18 percent are explained in the 1988 report as being from the "other"
category, which included geologists and environmental and chemical engineers.

A majority of firms (75 percent) employ some staff members who have been performing
IAQ services for fewer than five years. Approximately 30 percent of these firms employ persons
who previously worked in the field of HVAC, asbestos, and industrial IAQ. Over twice as many
persons are from the asbestos field as from radon. Figure 3 illustrates the previous fields of
expertise of staff that have been doing IAQ work for fewer than five years.
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FIGURE 3
Previous Field of Expertise
IAQ Staff Providing IAQ Services for Fewer than 5 Years
(Question 3e)
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3.2 CHARACTERIZATION OF IAQ SERVICES

The TIAQ firms that responded to the survey provide a wide range of services in an
assortment of buildings, including offices and schools. A majority of firms provide one or more of
four common evaluation procedures, and over half conduct monitoring services. A majority of the
firms that mitigate offer two or more services.

A. Range of Services Provided by IAQ Firms (Question 5)

The TAQ staff of non-industrial IAQ firms often perform industrial IAQ services and
address non-IAQ issues. Only 35 percent of IAQ staff time across all firms is devoted to non-
industrial IAQ. About 20 percent-of the staff time is devoted to both asbestos or radon. The
following table and figure indicate the amount of staff time spent in each of five IAQ areas.
Table 4 depicts a typical firm, and shows the median percent reported by responding firms. The
numbers in parentheses indicate how many firms provide each service. Figure 4 shows the mean
percent weighted by the size of the firms and represents the distribution of staff time for all firms
taken together3. :

3 The total staff numbers from Question 3d were used as weights. .
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TABLE 4

Percent of Staff Time in Different IAQ Areas - Median Percent Reported

(Question 5)

Different IAQ Areas Percent of Staff Time
(Median Value)
Non-industrial IAQ 25% |
Asbestos 30
Radon 5
Industrial IAQ 20
Non-IAQ 40

Note: The percentages in all five JAQ Areas range from one to 100
percent.

FIGURE 4
Percent of Staff Time in Different IAQ Areas - Weighted Mean Percent
(Question 5) :
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B. Types of Buildings Serviced by IAQ Firms (Question 6)

As illustrated in Figure 5, IAQ firms conduct diagnosis and mitigation activities in a wide
assortment of buildings. Office buildings, commercial/retail buildings, schools, hospitals, and
private residences are among the most common building types served by IAQ firms. Fewer firms
provide services to multi-family residences (e.g. apartment buildings). The results indicate that
there has been little change since 1988 in the most common types of buildings that IAQ firms

serve.
) FIGURE 5
JIAQ Work in Different Building Types
(Question 6)
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Figure 6 indicates the mean percentage of indoor air quality work reportéd by firms for .
services in each building type. Between one-quarter and one-third of work is conducted in each
of three building types: office buildings, industrial buildings, and private residences.
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FIGURE 6
Percent of IAQ Work in Different Building Types
(Question 6)
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Approximately 28 percent of the firms that spend at least half their time in residential
settings also spend at least half their time on radon. Eighty (80) percent of these firms have a
staff of five persons or less; about 30 percent are one-person firms.

C. Types of Diagnostic Services Offered by JAQ Firms (Questions 7 and 8)

This section describes the tests and evaluation procedures (and the measurement
* capabilities) offered by the IAQ firms that responded to the survey.

The survey respondents diagnose IAQ problems using numerous tests and evaluations.
Eighty-four (84) percent provide one or more of four common evaluation services: ventilation
system evaluation; pollutant source characterization; pollutant measurement; and. noise measure-
ment. The most common evaluation procedure is ventilation system evaluation. EPA also found
that eighty-two (82) percent of firms that provide pollution source characterization also provide
pollutant measurement, and eighty-five (85) percent of firms that provide pollutant measurement
also provide pollution source characterization. Figure 7 illustrates the percent of firms which
routinely perform each-type of .evaluation procedure.
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FIGURE 7
IAQ Evaluation Services
{Question 7)
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In 1988, the most prevalent tests also were ventilation system evaluations, specifically
temperature/relative humidity and air exchange rate measurements. At that time, slightly over -
half (54 percent) of the firms characterized pollutant sources, while only 25 percent assessed the
health status of building occupants.

A variety of services are part of a ventilation system evaluation. EPA found that
approximately 70 percent of the firms that perform this service conduct air flow measurement,
temperature/relative humidity measurement, or duct inspections as part of the ventilation system
evaluation. EPA also found that seventy-one (71) percent of firms that perform carbon dioxide
measurement also perform air exchange rate measurement, and seventy-seven (77) percent of
firms that perform air exchange rate measurement also perform carbon dioxide measurement.

Figure 8 illustrates the percent of firms that routmely perform each test or procedure as part of
this evaluation.

¥
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FIGURE 8
Ventilation System Evaluation Services
(Question 7)
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Firms were asked to provide information on the typical and the range of costs for
evaluation services provided. Table 5 depicts median values of the typical costs reported for each
evaluation procedure as well as the ranges reported (median low to median high). The median
typical costs per ventilation system evaluation is $1,500. The typical costs reported by respondents
do not distinguish between residential and non-residential jobs.
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TABLE 5
Costs of Evaluation Services
(Question 7)

Ventilation System Evaluation: A $1,500 $600 - $4,000
Balancing ‘ 1,000 ‘ 500 - 5,000
“ HVAC Controls Evaluation 600 . 400 - 2,000
Air Flow Measurement 500 | 400 -2,000
“ : Air Exchange Rate Measurement ' 500 200 - 1,000
Duct Inspection - S 500 250 - 1,000
General O&M Evaluation : 500 300 - 1,500
‘Pressure Differentials Measurement . 400 : 200 - 1,000
Carbon Dioxide Measurement | 300 A 200 - 1,000
Temperature/Relative Humidity Measurement - 250 . 150 - 1,000
i Pollutant Source Characterization . 1,000 500 - 3,000
Pollutant Measurement ’ 1,000 500 - 4,000
Occupant Health Status , ‘ 500 300 - 1,500
Psycho-social Factors i 500 400 - 1,500
Noise . 500 | © 400 - 1,500
Iﬁighting 500 250 - 1,200

Types of Pollutants Monitored

The surveyed IAQ firms use several monitoring procedures to measure an assortment of
pollutants and other factors. Table 6 identifies the percentages of firms that routinely monitor
particular pollutants, presenting data from 1992 and 1988. With the exception of biological
agents, the percentages of firms measuring specific pollutants in 1992 are similar to the 1988
percentages. Almost twice as many firms (56 percent) monitor biological agents in 1992. One (1)
percent of all firms monitors only biological agents, and no other contaminants. Of these 14
firms, 13 monitor spores/fungi, and 8 monitor bacteria. .
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TABLE 6 -
Types of Pollutants Monitored by IAQ Firms
' (Question 8) o '

Pel;ceni of‘l'{ix}ms v '

Pollutants _‘ 1.992 ; - - : , 19““
Carbon Dioxide 64 54
Carbon Monoxide 63 . 60
Airborne Particles 60 ‘ 60
Formaldehyde .59 65
Other VOCs 56 56

' Asbestos 56 .- s
Biological agents: 56 26
Spores/fungi 55 NA
Bacteria 52 NA
Speciation 35 NA
| Radon ' 52 45
Lead 51 54
Nitrogen Dioxide : 49 52
Ozone ' 48 o 44
Sulfur Dioxide | | 47 51
Fibrous Glass 45 44
Pesticides 44 ‘ 45
Ammonia 43 ' NA
PCBs ) o 46
Mercury - - 41 48
Environmental Tobacco Smoke 41 NA
PAHs 40 41
Particulate-phase Organics 35 : 30

Overall, the IAQ firms that responded to the survey measure a relatively large number of
pollutants. Seventy-two (72) percent of the firms measure one or more of the six most commonly
measured pollutants (i.e., carbon dioxide, carbon monoxide, airborne particles, formaldehyde,
VOCUGs, and spores/fungi). Forty-five (45) percent of the firms measure all six pollutants. When
firms measure only one of these six pollutants, the most common pollutants are carbon dioxide
(64 percent of those firms) or carbon monoxide (63 percent).
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While firms that work in residential and non-residential settings measure similar pollutants,
two key differences exist.* Firms that work in residential settings commonly measure radon,
while firms that work in schools commonly measure asbestos. Both types of firms measure
temperature/relative humidity and air flow. Residential firms focus on four pollutants or factors:
carbon monoxide; air flow measurement; temperature/relative humidity measurement; and radon.
Approximately 90 percent of the residential firms measure radon, 80 percent measure air flow,
and about 70 percent measure carbon monoxide and temperature/relative humidity. |

Firms that work in non-residential settings .focus on six ‘pollutants or factors, depending on
the setting: carbon dioxide; air flow measurement; temperature/relative humidity measurement;
air exchange rate measurement; asbestos; and airborne particles. Of the firms that work in office
buildings, over 80 percent measure each of three factors: temperature/relative humidity; air flow;
and carbon dioxide. Of the firms that work in commercial/retail settings, over half measure .each
of three factors: air flow; temperature/relative humidity; and air exchange rate. Of the firms that
work in schools, about 70 percent measure asbestos. Approximately 60 percent measure carbon
dioxide, and the same percent measure temperature/relative humidity.

‘ Types of Measurerﬁent Methods

EPA identified four measurement methods that are commonly used in IAQ services:
Draeger tubes, sampling with lab analysis, real-time instrumentation, and passive sampling. Survey
respondents indicated the extent that they use each method by choosing among four frequencies
(never used, rarely used, sometimes used, routinely used). Table 7 identifies the pollutants or
ventilation and comfort characteristics routinely measured using each method. While the
measurement techniques reported to be used are generally appropriate to the contaminant or
parameter being measured, examination of the data reveals that some firms were inaccurate in
filling out the questionnaire (e.g., reported using techniques which are non-existent for the
contaminant or parameter being measured).

- Draeger tubes and real-time instrumentation are most often reported to be routznely used
to measure carbon dioxide and carbon monoxide. For example, of the firms that test for carbon
dioxide, 40 percent routinely use real-time instrumentation, while 44 percent routinely use Draeger
tubes. For carbon monoxide, 36 percent of the firms that test for it routinely use real-time
instrumentation, while 38 percent routinely use Draeger tubes.  In addition, real-time instrumenta-
tion is most often reported to be routinely used to measure ventilation and comfort characteristics’
affecting indoor air quality including air flow, temperature, air exchange rate, and pressure
differentials.

4 Non-residential settings are defined as office buildings, comrriercial/rétail buildings, schools, or
hospitals and other health-care facilities.
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TABLE 7

Percent of Firms Routinely Using Measurement Technique

(Question 8)

Pollutant/Ventilation Comfort ﬁﬁeger Tube 13 Passlve Sampler R Sampl.lng With Lab _ Rea!-’l‘imc ‘ Other
Characteristics S qulgction I AR Ann!ysis Ins(mmeniaﬁon :
Carbon Monoxide 38% 4% 7% 36% 2%
I Carbon Dioxide 44 4 N 7 40 1
Nitrogen Dioxide 22 2 12 9 1
1 Sulfur Dioxide 19 2 12 8 1
Ozone 24 2 10 8 1
Airbome Particles 4 5 49 15 1
Pesticides 2 1 30 2 2
Formaldehyde 20 13 36 .6 1
Other VOCs 11 6 43 17 1
Particulate-phase Organics 1 1 25 3 1
Asbestos 1 2 57 3 0
Fibrous Glass 1 2 38 1 1
Radon 1 25 28 2 1
Biological Agents: :
Spores/Fungi 1 6 50 2 1
! Bacteria 1 5 46 2 1
| Speciation 0 2 29 1 0
Lead 0 2 46 6 2
Mercury 1 2 30 7 0
PCBs 1 | 1 35 1 1
| PAHs 1 1 30 2 ‘o
Ammonia 16 2 20 3 0
Environmental Tobacco Smoke 3 3 23 4 3
Air Flow 5 2 1 77 11
Air Exchange Rate 3 2 1 56 8
Pressure Differentials 2 2 0 56 8
Temperature/Relative Humidity 2 2 1 86 8
Noise 0 1 0 51 5
Lighting : 0 1 0 41 3

Sampling with lab analysis is most often reported to be routinely used to measure
airborne particles, VOCs, formaldehyde, and biological agents. For instance, 49 percent of the

firms that measure airborne particles routinely use this method. Forty-three (43) percent of the
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firms that measure VOCs and 36 percent of the firms that measure formaldehyde routinely use
this method, while 50 percent of the firms that monitor biological agents routinely use samphng
with lab analysis. :

Passive sampling has limited use. Survey respondents use it to measure radon and
formaldehyde. ‘

Other measurement techniques that respondents listed include but are not limited to
velometers, dataloggers, smoke tubes, tracer gases, flow hoods, balometers, and Pitot tubes.
Eleven percent of the survey respondents who measured air flow listed "other" measurement
tools. The most frequent tools used to measure air flow include Pitot tubes, velometers, and flow
hoods.

D. Recomméndations (Question 9)

Once a firm has dlagnosed a problem, it usually recommends appropnate mltlgatlon
actions. Firms were asked to report the percent of cases in which various recommendations are
made. Three common recommendations include ventilation system modification, source remov-
al/modification, and changes to operations/maintenance. Figure 9 illustrates the mean percent of
cases reported for which each recommendation is made.

‘ FIGURE 9
Recommendations on IAQ Problems
(Question 9)
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E. Design (Question 10)

Based on the 1988 finding that 65 percent of firms provided design recommendations,
EPA asked a question regarding design services provided to help prevent or address non- '
industrial JAQ problems in 1992. Over half of the firms that responded to the survey perform
one of the three design services: architectural design, HVAC design, and HVAC commissioning.
Only a limited number, however, spend a large portion of their time on IAQ-related design
activities. Nine (9) percent of the firms spend at least half their time on HVAC design, 2 percent
spend at least half their time on HVAC commissioning, and less than 1 percent spend at least half
their time on architectural design. Currently, less than one-third of staff time is spent on all three
design activities, as determined by mean percent of time reported. Figure 10 depicts these data.

FIGURE 10
Mean Percent of Staff Time Spent on IAQ-Related Design Services
(Question 10)
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F. Types of Mitigation Services Offered by IAQ Firms (Question 11)

Twenty-eight (28) percent of the firms responding to the survey cited mitigation as their
primary work, while over half (52 percent) of all firms perform some mitigation services. Eighty-'
five (85) percent of the firms that.consider their primary work to be mitigation offer two or more
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mitigation services. Mitigation firms also provxde some diagnostic services. About 80 percent of
the mitigation firms perform duct inspections, almost three-quarters measure air flow, and 65
percent measure temperature/relatxve humidity. _ ‘ L

Table 8 deplcts the mean percentage of cases reported for each type of mltlgatlon service.
Duct cleaning and source removal/modlﬁcatlon are the most common mltlgatlon services reported.

" TABLE 8
Types of TAQ Mitigation Services
(Questmn 11b)

L MeanPercenfageorCases

Duct Cleaning Servieeé o o ‘ v ' 48%
‘Source Removal/Modiﬁcatibn ‘ ' 1 40
Air Cleaning/Filtration Equipment . ‘ 36
Ventilation System Repair/Mocﬁﬁcation . 7 ‘ | | 35
Asbestes Abatement ‘ : =34
Radon Mitigation _ ' 32
Balancing 32

" Ventilation System Biological Decontamination 32
Construction/Renovation - : B 30
Buildixtg Maintenance Services B : c28

As expected, mitigation activities are more expensive than diagnostic activities and ﬁlay
require capital investments. Table 9 displays the median value of the typical costs reported for
mitigation services, as well as the median high and median low range values. -
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TABLE 9
Costs of Mitigation Services
(Question 11b)

. ‘ - Typical .Cost“ | » | :I‘(;‘mge of
Mitigation Services -} (Median Value) |. -  Cost =
SR R - - (Median Low to-
_Median High)
Construction/Renovation $5,000 $1,500 - $20,000
Asbestos Abatement " 5,000 2,000 - 50,000
Ventilation System Repair/Modification 2,500 1,000 - 10,000
Source Removal/Modification 1,500 750 - 7,000
Balancing 1,500 400 - 3,000
Radon Mitigation " : 1,200 800 - 3,000
Air Cleaning/Filtration Equipment | 1,000 500 - 3,000
Building Maintenance Services - 1,000 KSO(‘) - 5,000
Ventilation System Biological Decontamination 1,000 . 750 - 5,000
Duct Cleaning Services 500 © 400 - 8,000

33 SUMMARY
There are a number of important results of the analysis of the data from the 1992 survey:

. The IAQ service industry is relatively young, and there appears to be an influx of
new firms with less than 10 years experience. Over 72 percent of the firms have
fewer than 10 years experience in providing non-industrial IAQ services, with 52
percent providing these services for fewer than 6 years. This contrasts with results
of the 1988 survey in which only 47 percent of the firms provided such services for
10 years or less. This suggest that there has been a sizable influx of new firms
with less experience in IAQ since 1988.

. The geographic distribution of IAQ firms is uneven throughout the United States.
The largest number of firms per capita are in the Northeast (EPA Regions 1, 2,
and 3). The lowest number of firms per capita are in the South and West (EPA
Regions 4 and 6). .

. The size of the market area is strongly related to the size of the staff, the number
of offices the firm has, and the type of firm. Larger firms and firms with more
than one office are more likely to service national markets than smaller firms and
firms with just one office. In addition, firms whose primary business is mitigation
are twice as likely to be limited to a local market area than firms whose primary
business is diagnosis.
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. Overall, the majority (70 percent) of IAQ firm provide primarily diagnostic services’
+ while less than a third provide primarily mitigation services. However, the majority
of firms which primarily service residential customers provide primarily mmgatlon
‘services.

. The most common personnel providing IAQ services are industrial hygienists,
mechanical (ventilation) engineers, and ventilation technicians. :

. Compared to the 1988 survey, the proportion of firms using the services of
industrial hygienists, ventilation engineers, microbiologists, and architects has
increased, while the proportion of firms using chemists, air pollution scientists, and
industrial engineers has decreased.

. Of the personnel with fewer than 5 years experience in providing IAQ services, a
relatively large percent come from prevrous work in asbestos (26 percent), while
only 11 percent come from previous work in radon. Other fields include HVAC
(28 percent), industrial (24 percent), environmental engineering (13 percent), and
outdoor amblent air (13 percent).

. Staff which provide non-industrial IAQ services also perform activities in other
' fields. Only 35 percent of IAQ staff time across all firms is spent in non-industrial
IAQ. Other fields include asbestos (18 percent), industrial IAQ (22 percent),
radon (4 percent), and non-IAQ (22 percent)

. Almost all firms (91 percent) prov1de services in office buildings, while a smalier |
portion (54-72 percent) prov1de services in other non-residential buildings. Fifty-
seven (57) percent provide services to private residences.

. Services of most firms include ventilation system evaluation, pollutant source
characterization, or pollutant measurements. Commonly measured pollutants
include carbon dioxide, carbon monoxide, airborne particles, formaldehyde, VOCs,
and biological agents.

. Typical costs for diagnostic services range from $1000 for pollutant measurements
or pollutant source characterization to $1500 for ventilation system evaluations.
Typical costs for mitigation services range from $500 for duct cleaning to $5000 for
actions requrrmg construction or renovation.
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| | | B OMB Numbet 2060-0166

Y - Expires 06-30-93
- 2 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY :
%M g WASHINGTON, D.C. . 20460

May 15, 1992 |
OFFICE OF

AIR AND RADIATION

Dear Sir or Madam:

The U.S. Environmental Protection Agency (EPA) seeks your cooperation in compiling an
updated directory of non-industrial indoor air quality (IAQ) firms. The last directory was
published in November 1989, under the title Survey of Indoor Air Quality Diagnostic and
Mitigation Firms (EPA 400/1-89/004). The attached questionnaire will be used to help prepare an
updated directory of IAQ firms. Your assistance will aid EPA in its efforts to keep this directory
up to date. :

The EPA directory of non-industrial IAQ firms will be used by consumers to find indoor
air quality assistance, and by States and EPA Regional Offices and Headquarters for outreach,
analysis, planning, and policy development. Because of the importance of the profile information
to EPA and to potential customers of your business, we ask that you fill the form out as

. completely, accurately, and carefully as possible. If your company has more than one office from
which indoor air quality services are available, please complete a separate form for each office.

The questions in this profile relate primarily to your non-industrial indoor air quality
business. Some of the questions ask for information about your broader business, if any. Please
read the questions carefully to ensure that your answers are correct and useable for the directory.
Please do not leave questions blank -- use your best estimate to answer each question.

EPA is collecting this information under the authority of Title IV of the Superfund
Amendments and Reauthorization Act of 1986 (SARA), which directs EPA to gather data and
information on all aspects of indoor air quality and to coordinate government and private sector
activities related to indoor air quality. »

~ .

Please excuse us if you receive more than one copy of this questionnaire. We compiled
the mailing list for this survey from several different sources, and while we attempted to eliminate
duplicate entries, some duplication is inevitable. )

We would appreciate your immediate response to give us time to accurately process your
questionnaire. We can not guarantee inclusion in the directory unless we receive your completed
questionnaire by July 31, 1992. Please return the completed questionnaire to the address found
on page 7.

If you have any questions, please call the EPA’s Indoor Air Quality Profile Hotline at
1-800-452-9561. Thank you for your cooperation.

Sincerely yours,

R A 7444«?

Robert Axelrad, Director
Indoor Air Division

@ Printed on Recycled Paper







1992 Profile of Non-Industrial Indoor Air Quality Firms

INSTRUCTIONS: The questions below relate primarily to the Indoor air quality services provided in non-industrial
environments by the office filling out this questionnaire. If the company has more than one office from which non-
industrial indoor alr quality services are available, please fill out a separate form for each office. Do not combine
information from Individual offices when filling out this questionnaire. Some of the questions ask for information for
which complete data may not be avallable. In such situations, please provide your best estimate, but make every
attempt to answer each question completely.

This information collection has been approved by the Office of Management and Budget (OMB) under tﬁe Paperwork
Reduction Act, 44 U.S.C. 3501 et seq and has been assigned control number 2060-0166. -

Public reporting burden for this collection of information is estimated to vary from .5 to 1.5 hours psr response with an
average of 1.25 hours per responss, including time for reviewing instructions, searching existing data sources, gathering the
data needed, and completing the information.

Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions
for reducing this burden to Chief, information Policy Branch; EPA; 401 M Street., S.W. (PM-223Y); Washington, DC 20460;
and to the Office of Management and Budget, Washington, DC 20503, marked "Attention: Desk Officer for EPA"

1. ADDRESS: In the spaces below, please type or print clearly in ink the name and address of this company, and
the name, title, and phone number of a contact person. (lllegible responses will not be included in the directory.)

Company Name:
Address:

Contact Person:
Title:
Phone Number:

2. SERVICE AREA: a. Please describe the area for which this office currently provides non-industrial indoor air
quality services. Check only one:

() Local () Regional (muiti-state) () National

b. If this company has more than one office, what Is the area for which the entire company provides non-
Industrial indoor alr quality services? Check only one: :

() Local ( ‘ ) Regional (multi-state) () National




3.

4‘

OMB Number 2060-0166
Expires 06-30-93

BACKGROUND: a. What Is your main line of business?

b. Do your non-industrial Indoor air quality actlvities relate primarily to diagnosis or mitigation? Check only one:
() Dlagnosis () Mitigation

c. For how many years has this office been providing indoor air quality diagnostic, mitigation, or related services
In non-Industrial bulldings?

Number of years:

d. Please enter the number of full- and part-time people on the staff in this office who regularly provide non-
Industrlal indoor alr quality services with the following number of years’ experlence providing indoor air quality
diagnostic, mitigation, or related services in non-Industrial buildings (do not include consultants in this sectlon):

Years expserlence . Number on staff Years experience Number on staff
More than 10 years 1to5years . '
5to 10 years Less than 1 year

TOTAL

e, [f the Indoor air =taff in this office has been doing non-industrial Indoor alr quality work for fewer than 5 years,
what was your non-Industrial indoor air quality staff's previous fleld(s) of expertise?

() Industrial () Outdoor (ambient) air

( )  Asbestos ' ( )  Environmental engineering
() Radon () Other:

() HVAC

STAFF: a. Please provide the number of full- and part-time personnel on the non-industrial indoor air quality
staff In this office (do not include consuitants in this section—~they will be counted in part b, below) The total for

this question should equal the total in question 3d. Do not Include personnel who do not routinely provide
Indoor alr quality services. (Check only one category per person.)

Type Number Type Number
Architect Medical doctor
Industrial hygienist Epidemiologist -
Alr pollution scientist ‘ Psychologist .
industrial engineer Toxicologist —_—
Ventilation (mechanical) . Technical Assistant/

engineer Technician

Ventilation technician
Chemist
Micrabiclogist

Others, please list: -

an

- TOTAL




b. Please list the number of relevant professional credentials held by the non-industrial indoor alr quality staff I
this office. (You may list more than one credential per person)

Certified Industrial Hygienist (CIH) _-

——

Professional Engineer (PE)

Other:
Please provide the humber of outside consuitants that this offlce‘ routinely uses. (Check only one category per
person.) . v , ‘

- Type Number ' Type Number

Architect : Medical doctor

Industrial hygienist ' Epidemidogist

Ail,' pollutitSn scientist Psychologist

Industrial engineer - - Toxicologist

Ventilation (mechanical)A Others, please list:

engineer

Ventilé’(ion technician

Chemist ‘ g

Microbiologist ‘ TOTAL

5. RANGE OF SERVICES: Roughly what portion of the Indoor air quality staff’s time (in this office) is spent on:

[}

Non-industriai IAQ % Industrial 1AQ . %
Asbestos only % Non-IAQ %
Radon only % ‘

6. BUILDING TYPES: Please estimate the percent of your indoor air quallty' work that takes place in the following
building types. (Entries, including "Others®, should add to 100%)

Private residences % ~ Hospitals and other A
(1 or 2 family dwellings) health care facilities %
Multi-family residences: o Other public buildings %

o oers: | -
Office buildings , % Industrial buildings %
Commercial/retail : % : %

Schools _ %




OMB Number 2060-0166
Explres 06-30-93

7. TESTS AND EVALUATION PROCEDURES: a. Please check tests or evaluation procedures this office routinely
performs In non-Industrial Indcor alr quallty investigations.

( ) Pollutant source characterization

( ) Ventilation system evaluation:

Air flow measurement

Carbon dioxide measurement
Alr exchange rate measuremant
Pressure differentials measurement’
Temperature/relative humidity
measurement

Balancing

HVAC controis evaluation

Duct inspsction

General O&M evaluation

Other (spscify)

Pollutant measurement
Occupant health ctatus
Psycho-social factors
Noise

Lighting

Other, please fist:

FN AN SN N e

PN P PN N
N et Nl Nt St e e Nt ot ot

b. While we realize that each job is unique, please provide your best estimates of the “typical* costs per job, and
the range of costs per Job, for tests or evaluation procedures this office routinely performs In non-industrial
Indoor alr quality investigations,

Typical Range
Pollutant source characterization .......... $ -
Ventilation system evaluation: ............ $ -
Alr flow measurement ............... $ , -
Carbon dioxide measurement ..:...... $ -
Alr exchange rate measurement . ...... $ -
Prassure differentials measurement . . . . . $ -
Temperature/relative humidity measurement $ __ -
Balancing ....................... $ -
HVAC controls evaluation ............ $ --
Ductinspection ................... & -
General O&M evaluation ............. $ -
Other (specify) $ -
Pollutant measurements ................ $_ . -
Occupant health status ................. $ -
Psycho-socialfactors .................. $ - i
NOISB . .ot i $ -
Lghting ..........oivivien o, $ -~
Other: ___ . $ -
-




8. MEASUREMENTS: Please check the Indoor air quality factors that this office measures when necessary for a

: non-industrial Indoor air quality investigation. Circle *0," *1,* *2," or "3" in the appropriate column to Indicate how
often you use the listed techniques or equipment to sample and measure factors. Use the following scale:
O=never used, 1=rarely used, 2= sometimes used, and 3=routinely used. If "Other," please list. (Please only
‘mark factors for which you have measurement experience.) Note that not all techniques/equipment are applicable for all
indoor air quality factors.

Passive Sampling Real-time
' ' sampler with instrumenta-
Indoor air guality factor Draeger tube collection lab analysis tion Other (iist)
Pollutants: | ) , )
{ ) Carbon monoxide 0123 0123 0123 0123
( ) Carbon dioxide 0123 0123 01283 0123
( ) Nitrogen dioxide 01283 0123 07123 0123
()Sixlfurdioxlde 0123 0123 0123 0123
( ) Ozone - 0123 0123 0123 0123
( ) Airborne particles 0123 0123 012838 0123
( ) Pesticides - 0128 0123 01238 0123
( ) Formaldehyde 0123 0123 0123 0123

() Other volatile organic

compounds(VOCs) 0123 0123 0123 0123
( ) Particulate phase o
‘ organics 0123 0123 0123 0123
( ) Asbestos 012383 0123 0123 0123
( ) Fibrous glass 012838 0123 01238 01238
{ ) Radon 0123 0123 0123 01283
( ) Biological agents: 0123 0123 0123 6123
( ) Sporesffungi 0123 0123 0123 01283
( ) Bacteria 0123 0123 0123 01283
{ ) Speciation 0123 0123 0123 0123
( ) Lead 0123 0123 01283 0123
( ) Mercury 0123 0123 0123 0123
( ) Polychlorinated

Biphenyls (PCBs) 0123 0123 0123 0123
( ) Polycyclic aromatic -

hydrocarbons (PAHS) 0123 0123 0123 012.3
{ ) Ammonia 0123 0123 0123 0123
( ) Environmental tobacco .

smoke. 0123 0123 01238 0123

( ) Others, please list:

[}
N
W
Qo
-
N
@
(=]
-
N
@
o
-
N
()

Other Measurements:
Ventilation system:

() Airflow - 0123 0123 0123 0123
( ) Air exchange rate - 0123 0123 0123 0123
() Pressure differentials 0723 07123 0123 0123
() Temperature/relative

\ humidity : 0123 0123 0123 0123
{ ) Noise 0123 0123 0123 01238
().Lighting ’ 0123 0123 0123 0123




OMB Number 2060-0166
Explres 08-30-93

9. RECOMMENDATIONS: In what percent of cases does this office make the following recommendations for
preventing or addressing non-Industrial indoor alr quality problems, whether or not you do the follow-up work.
(Because you may make multiple recommendations, entries may add to more than 100%) :

Source removal/modification ... ... % Maodification of psycho-social factors %
Changes to operations/maintenance . % Ergonomic modification .. ...... . _ %
Ventilation system modification .... % Ductcleaning ................ %
Training of building managers Referrals to other consultants . . . . . %

oroccupants .. ............ — % Other . %
Architectural/engineering design .. .. ___ %

10. DESIGN: Roughly what percent of the indoor alr quality staff’s time (in this office) Is spent: providing the
following services to help prevent or address non-industrial indoor alr quality problems. (Because you may do
other work, entries may not add up to 100%)

Architectural design ... ........... %

HVACdesign ................. %

HVAC commissioning ...........

11. MITIGATION SERVICES: a. Does this office provide non-industrial Indoor air quality mitigation services?
{) Yes

() No

b. It yes, In what percent of cases does this office provide the following services to address non-industrial
Indoor alr quality problems. (Entries may add up to more than 100%)

Construction/frenovation . ........ . % Duct cleaning services ....... %
Source removal/madification .. ... % C Balancing ... %
Ventilation system repair/modification % Building maintenance services . . %
Radon mitigation .............. % Others, pleass list:

Asbestos abatement ........... % %
Alr cleaningffittration equipment . .. % %
Ventilation system

biological decontamination . ... __ %




APPENDIX B

Summary of Characteristics of Firms Responding to EPA’s IAQ Survey







APPENDIX B - FIRMS RESPONDING TO EPA SURVE\}

This Appendix lists the private sector firms that responded to the Survey of IAQ Firms by -
the publication date of this report, and summarizes the information reported. It does not include
governmental or public sector agencies that submitted responses. The 11st1ng is alphabetically
organized by State and city. An alphabetical index of firms is also 1ncluded in Appendix C.

EPA DID NOT ATTEMPT TO VERIFY THE ACCURACY OF THE INFORMATION
REPORTED BY THE RESPONDENTS OR TO EVALUATE THE QUALITY OF THE
- SERVICES THEY CLAIMED TO PROVIDE. INCLUSION ON THIS LIST ONLY
DEMONSTRATES THAT A FIRM FILLED OUT A QUESTIONNAIRE. INCLUSION
DOES NOT CONSTITUTE OR IMPLY APPROVAL, RECOMMENDATION,
ENDORSEMENT, OR ACCREDITATION OF ANY KIND BY EPA. '

A. - Use of this Appendix

Some individuals or organizations desiring the services of an indoor air quality chagnostu,
and mitigation firm may wish to use this list, as one would use the phone book -- to identify firms
who claim to provide such services. Before contacting any firms, you may want to check with
your Regional EPA Office, and/or your State or local health or environmental office to obtain
information concermng indoor air quality diagnostic and mitigation procedures. This will help to
clarify the type of services you desire. The state or local office may also provide some services.
You should contact séveral firms before choosing one that best fits your needs. When contacting
these firms, you should obtain as much information as possible concerning the nature of the firm

" and the services they perform before making your decision.

B. Contacting Individual Firms

“Once you have made a list of firms to contact, call each one to obtain information
important to choosing the one that best suits your needs:

o Carefully describe the preblem. Try to avoid presupposing what is causing the
problem, emphasizing instead that you want the problem diagnosed.

o Ask the following questions plus others that seem appropriate:
- . Can you diagnose problems of this nature?
- ~ How long has the firm done this type of work?
- What kind of personnel would perform the work?
- How much will it cost/ do you require a deposit?
- How long has the firm been in business?
- Is this a small specialized firm, or a large firm with varied services?
- - Does the firm sell mitigation services or devices, such as air cleaners or air
duct cleaning services as their main line of business?

Firms that have been in business for a long time, and have a permanent address have a
better chance of having developed a reputation that can be checked out. The size of the firm
may be important for some pro;ects where support services may be needed. Firms which sell

mitigation devices as their mam business may have a conflict of interest, tending to gear their

B-1




diagnosis and recommendations toward the use of their mitigation devices or services.

0 Ask the company representative to explain the nature of the diagnosis and/or
mitigation they will perform, and be sure that the methods are fully described, and logically
explained. ‘

0 Ask for references, including other clients that have used the firm and can verify that
the firm can provide the services you need, and that they were satisfied with the quality of their
services.

0 Reject any firm that misrepresents itself as having been approved or endorsed in any
way by virtue of its listing in this report. Report any such occurrence to the Indoor Air Division
(ANR-445), Environmental Protection Agency, Washington D.C., 20460.

Before contracting with a specific firm, you should carefully determine whether the firm is
reputable. In addition to checking out their references, you should: »

o Contact the local Better Business Bureau and your State or local Consumer
Protection Office to determine if any complaints have been lodged against the firm. Appendix D
contains a list of these offices. ‘

‘0 Report any instances of fraud or misrepresentation to yoilr local Business Bureau or
your local Consumer Protection Office. These organizations may also assist you in resolving
disputes or conflicts with the company you choose.

Finally, you should carefully read the contract to make sure that the services to be
provided are carefully articulated, as our warranties, if any, to retest and continue to resolve
problems if the reoccur.

C. Updating this Appendix

This appendix will be updated periodically. Firms that are not listed may fill out a
questionnaire and submit it to the Indoor Air Division of EPA.
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