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FOREWORD

This document describes the research and information base in Canada
for addressing problems relating to indoor air quality in Canadian housing.
Its purpose is to provide a reference document for government and building
industry officials, research funding agencies, air quality and building
science researchers, and other interested persons throughout Canada.

The 'Research and Information Base' study is part of a four-
point project for the Canada Mortgage and Housing Corporation, to assist in
defining effective means of addressing existing or potential indoor air
quality problems in Canadian homes.

The following areas were addressed during 1984/85:

o the legislative framework - to understand the existing and potential
future role of the various governmental jurisdictions and regulatory
powers in addressing indoor air pollution problems in Canadian housing,

o the research base - to identify Canada's research interests in the
indoor air quality field, and recommend a means of making information
more accessible to all interested persons,

o The people affected - to understand the extent of the Canadian
population adversely affected by hazardous contaminants in indoor air,

o the solutions - to understand what building techniques and other
practical measures can be incorporated into constructing, rehabilitating
and operating Canadian homes in order to achieve low pollution indoor
environments.

The study results have been consolidated into three reports:

Legislation, Regulations and Standards
Research and Information Base
Exploring Low-Pollution Design

Inquiries concerning these reports may be directed to the Research Division,
Canada Mortgage and Housing Corporation, Ottawa K1A 0P7.

The Research Division of CMHC would appreciate receiving comments
on and additions to this publication, as well as ideas on all aspects of
residential indoor air quality issues. It is planning an update, for mid 1987.

The authors of this report are grateful for the advice and assistance
received from many individuals, in Canada Mortgage and Housing Corporation,
in other federal departments and agencies, in provincial governments, in
universities and in the private sector, during this study program.
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TERMS OF REFERENCE

The listings in Part 1 and the information in Part 2 respond to
the following list of actions, identified as a partial terms of reference for
the Research and Information Base component of the CMHC indoor air quality
studies:

1. Contaet universities, research organizations, government
agencies, ete. in order to determine who is, or has been,
engaged in indoor air quality research in Canada (which may
may be relevant to Canadian housing).

2. Meet with, or carry on correspondence with, researchers and
others to determine nature of work, results to date, papers
available, plans for future work, suggestions for information
sources and information needed by researchers, ete.

3. Through literature search and contacts, determine, to whatever
extent is feasible during the study period, other major
research efforts, beyond Canada, that may be relevant to
the question of indoor air quality in Canadian housing.

4. Make a list of work published in Canada, in the field of
indoor air quality, that is relevant to Canadian housing.

5. Determine what testing and other research facilities and
equipment exist in Canada, for determining indoor air quality.

6. By querying libraries and research organizations, determine
what collections of information and periodicals, relating to
indoor air quality, are available to Canadians wishing to keep
up to date in this field.

7. Determine what services, whether government, commercial, or
non-profit, are available to individual Canadian homeowners,
landlords or tenants, to assist them in acquiring information,
or other assistance relating to suspected indoor air quality
problems.

8. Determine what agencies or persons presently monitor the Canadian
housing stock, or Canadian population, for potential indoor air
quality problems and effects.

9. Determine what agencies or persons are presently responsible for,
or active in alerting the Canadian public about, potential or
present problems relating to indoor air quality in homes.
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INTRODUCTION

Indoor air pollution represents a complex problem involving property,
civil rights, human health, produets, regulations, standards, consumer
protection, building design and many other factors. The potential sources of
indoor air pollution are numerous, as are the potential means of control. The
health effects are not well understood, nor is the extent to which the Cana-
dian population may already be affected, or at risk of being affected, with con-
tinued exposure to indoor contaminants. A potential problem, in some Canadian

homes, has been identified, but that problem is still being unravelled and
defined.

A problem of this complexity requires the attention of persons of
many disciplines, examining problems from many different points of view.
The listings in PART 1: RESEARCH BASE reflect this fact - the reader will
discover that a wide variety of individuals, corporations, agencies and
government bodies are already active in research of, and in providing services
relating, to indoor air quality.

The listings provide skeleton outlines of the activities and expertise
across Canada, in the indoor air quality field. They are deliberately brief,
and readers are encouraged to directly contact the persons listed, to obtain
background papers and direct answers to questions that this report may
provoke. Please note that inclusion in the listings does not imply any
endorsement of the capabilities of the persons or organizations listed,
by either this author or by the funding agency. Persons or organizations
inadvertently excluded from the listings are invited to send appropriate
information to Canada Mortgage and Housing Corporation for possible
inclusion in later publications/revisions of this document.

The projects are not listed in any particular order of importance.
Rather, the reader is invited to make use of five different indexes in order
to find the information he or she needs. The first index follows this
introduction:

Index of Project Titles in Page Order
The remaining indexes can be found at the end of the document:

Project Titles in Alphabetical Order (Key Word in Context Index);

0
o Index of Research and Funding Organizations in Alphabetical Order;
o Name Index; and

0

Subject Index.

PART 2: INFORMATION BASE discusses the sources of written information
on indoor air quality, and may provide the reader with some guidance on
keeping up to date in this field. Since the Research Base section
concentrates on the Canadian research scene, readers may wish to consult
other organizations, listed on pp. 251-254 of the Information Base section,
regarding similar activities underway in other countries.
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Activity and Description:

Investigation of Dust Associated with
Urea-Formaldehyde Foam Insulation

While an associate professor with the Man-Environment Studies
Division of the University of Waterloo, Dr. Edward Farkas
postulated and investigated the theory that, at least in

part, health problems associated with urea-formaldehyde

foam insulation (UFFI) could be related to the production of a
fine dust from degradation of the foam. The UFFI dust is carried
from the wall cavities into the living space of a home.

Preliminary investigation included assessment of methods
for collecting and analyzing UFFI dust in 1981 and 1982.

Research Organization:

University of Waterloo

Edward J. Farkas, Se.D., P.Eng.
(formerly Assoe. Prof., Man-Environment Studies
University of Waterloo)

present address:

71 Black Hawkway
Willowdale, Ontario
M2R 3L7
(416)-665-2479



Page 2

Activity and Description:

Interaction of Nitrogen Oxides in Air and Certain Classes of
Pesticides Commonly Used in Buildings

Certain classes of pesticides commonly used in buildings (e.g.
carbamates) react with nitrogen oxides (NOx) in air to produce potent
carcinogenic and teratogenic compounds (N-nitroso pesticides). Gas
stoves, kerosene heaters, and other combustion equipment or activities
in dwellings, as well as infiltration of exterior air pollution (e.g.

from urban environments), supply NOx to indoor air. Over the period of
exposure (to the nitrogen oxides) of deposited pesticide films (e.g. on
baseboards, in cupboards), substantial formation of N-nitroso deriv-
atives of the pesticides occurs.

Research underway includes identification of compounds produced in
the interaction and evaluation of the environmental impact of the
interaction.

Research Organization:

University of Western Ontario

Joseph E. Cummins, Ph.D.

Assoc. Professor, Dept. of Plant Sciences
Biological and Geological Sciences Building
University of Western Ontario

London, Ontario

N6A 5B7

(519)-679-2891

Funding Organization:

Natural Seiences and Engineering Research Council (Canada)

Publications:

Cummins, J.E., 1982. Production of Nitrosopiperazines on Exposing the
Fungicide, Triforine, to NO, Gas. Pesticides Division, Health and
Welfare Canada, August 5, 1982.

Cummins, J.E., 1981. Production of NitrosoBaygon from Baygon in NO2
Gas: L. Identification of NitrosoBaygon. Pesticides Division, Health
and Welfare Canada, December 16, 1981.

Cummins, J.E., 1982. Production of NitrosoBaygon from Baygon in NO
Gas: II. Formation of NitrosoBaygon at Low NO, Levels. Pesticides
Division, Health and Welfare Canada, August 24, 1982.

2

Cummins, J.E., 1982. NitrosoBaygon Formation in Nitrogen Dioxide Gas.
Envir. Mutagenesis 4:337.
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Activity and Description:

Retrofit Fireplace Damper

The purpose of this project was to develop and test a top sealing
fireplace damper, which reduces infiltration caused by non-operating
masonry chimneys, and which is fail safe and easy to operate. The
test results confirmed that the damper has excellent sealing
quantities which reduce heat loss through the fireplace chimney.

Project is completed.
Researcher:

Dr. M. A. Hatzinikolas, P.Eng.

3240 - 105 Street

Edmonton, Alberta

T6J 3A2

(403)-435-5142 or (403)-489-1768

Funding Organization:

Alberta Department of Housing

Robert Sloat, Manager

Research and Development

4th Floor, 112 Professional Building
10050 - 112 Street

Edmonton, Alberta

T5K 2J1

(403)-427-8150

Publication:

Hatzinikolas, M.A., 1983. Report on Retrofit Fireplace Damper
Published by Alberta Department of Housing, Innovative Housing Grants
Program, Fourth Floor, 10050-112 St., Edmonton, Alberta T5K 2J1.
September 1983, 20 pages. ISBN 0-88654-012-7.
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Activity and Description:

Fresh Air Intake for Fireplaces

This project designed, developed and tested an internally operated
fresh air intake device for fireplaces to supply combustion and
makeup air. The device provides controlled combustion, and because
of the double shutter arrangement eliminates heat loss when the
fireplace is not in operation.

The projeet is completed.
Researcher:

Dr. M. A. Hatzinikolas, P.Eng.

3240 - 105 Street

Edmonton, Alberta

T6J 3A2

(403)-435-5142 or (403)-489-1768

Funding Organization:

Alberta Department of Housing

Robert Sloat, Manager

Researeh and Development

4th Floor, 112 Professional Building
10050 - 112 Street

Edmonton, Alberta

THK 2J1

(403)-427-8150

Publication:

Hatzinikolas, M.A., 1984. Fresh Air Intake for Fireplaces.

Alberta Dept. of Housing, Innovative Housing Grants Program, Fourth
Floor, 10050 112 Street, Edmonton, Alberta T5K 2J1, April 1984.

22 pages, ISBN 0-88654-044-5.
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Activity and Description:

Energy Efficient Housing Demonstration Project

Part of this projeet is to monitor the performance of test/demonstration
houses, in terms of operating cost, air quality, envelope performance,
ete., and document the results.

The project is ongoing.

Research Organization:

Lincolnberg Development Corporation

Lewis Nakatsui, P.Eng.
Vice-President, Projects
4367 ~ 99 Street
Edmonton, Alberta

T6E 5E4

(403)-438-2436

Associates - J. W. Lstiburek, P.Eng., J. K. Lischkoff

Funding Organization:

Alberta Department of Housing

Robert Sloat, Manager

Research and Development

4th Floor, 112 Professional Building
10050 - 112 Street

Edmonton, Alberta

T5K 2J1

(403)-427-8150

Publication:

Lstiburek, J.W., and Lischkoff, J.K., 1984. A New Approach to
Affordable Low Energy House Construction. By Lincolnberg Development
Corporation for Alberta Dept. of Housing. Innovative Housing Grants
Program, Fourth Floor, 10050 112 Street, Edmonton, Alberta T5K 2J1,
July 1984. 78 pages, ISBN 0-88654-074-7.

Rekken, G.M., P.Eng., and Howell, D.G., P.Eng., 1983. Assessment of
the Energy Saving Measures Used in the ER-1 Conservation/ Solar
Research House. G. M. Rekken and Associates Ltd. for Alberta Dept. of
Housing. Innovative Housing Grants Program, Fourth Floor, 10050 112
Street, Edmonton, Alberta T5K 2J1, Tel: (403)-427-8150. July 1983.

73 pages & App., ISBN 0-88654-017-8.
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Activity and Description:

Industrial Air Quality

Prof. David Wilson has expertise in industrial air quality work,
stack design for dispersion, and air infiltration in housing.

Research Organization:

University of Alberta

Prof. David J. Wilson

Dept. of Mechanical Engineering
University of Alberta
Edmonton, Alberta

T6G 2J9

(403)-432-5467

Publications:

Wilson, D.J., and Chui, E., 1985. "Influence of Exhaust Velocity and
Wind Incidence Angle on Dilution from Roof Vents". Submitted for
ASHRAE Symposium on Air Flow Around Buildings and for publication
in ASHRAE Transactions.

Kiel, D.E., Wilson, D.J., and Sherman, M.H., 1985. "Air Leakage
Flow Correlations for Varying House Construction”, submitted to
ASHRAE Transactions.

Wilson, D.J., 1983. "A Design Procedure for Estimating Air Intake
Contamination from Nearby Exhaust Vents". ASHRAE Transactions 89,
Part 2.

Wilson, D.J., and Britter, R.E., 1982. "Estimates of Building Surface

Concentrations from Nearby Point Sources". Atmospheric Environment
16, pp. 2631-2645.

Wilson, D.J., 1982. "Critical Wind Speeds for Maximum Exhaust Gas
Entry from Flush Vents at Roof Level Intakes". ASHRAE Transactions
88, part 1, pp. 503-513.

Wilson, D.J., and Winkel, G., 1982. "The Effect of Varying Exhaust
Stack Height on Contaminant Concentration at Roof Level". ASHRAE
Transactions 88, Part 1, pp. 513-533.

Wilson, D.J., Robins, A.G., and Fackrell, J.E., 1982. "Predicting
the Spatial Distribution of Concentration Fluctuations from a
Ground Level Source". Atmospheriec Environment 16, pp. 497-504.

Wilson, D.J., and Netterville, D.D.J., 1978, "Interaction of a Roof

Level Plume with a Downwind Building". Atmospheric Environment 12,
pp. 1051-1059.

Wilson, D.d., 1976. "Contamination of Air Intakes from Roof Exhaust
Vents". Trans. ASHRAE 82, pp. 1024-1038.
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Activity and Description:

Alberta Home Heating Research Facility

Six housing modules have been evaluated, over a four year period,
in terms of heat loss. A continuous air leakage monitoring system,
using sulphur hexaflouride gas, has been developed as part of the
project. Project began 1979 and is continuing post 1983.

Research Organization:

University of Alberta, Dept. of Mechanical Engineering

Doug Dale, researcher

Mark Ackerman, T. Forest, David J. Wilson,
G.W. Sadler, associate researchers

Department of Mechanical Engineering

University of Alberta

Edmonton, Alberta

T6G 2G8

(403)-432-5317

Funding Organization:

Alberta/Canada Energy Resources Research Fund

Natural Sciences and Engineering Research Council, Ottawa
Energy Mines and Resources Canada

Alberta Masonry Institute

Juergen Kleta, Director,

Energy Conservation and Renewable Energy Research
Alberta Energy and Natural Resources

2nd floor, Pacifica Plaza, 10909 Jasper Ave.
Edmonton, Alberta T5J 3M8

(403)-427-2983

Publication:
Dept. of Mechanical Engineering, U. of Alberta, Edmonton T6G 2G8:

Report No. 34 (1983): "Final Report on the Alberta Home Heating
Research Facility"

Report No. 35 (1983): "A Study of Residential Housing Envelope Heat
Losses"

Report No. 36 (1983): "A Simulation Model for a Direct Gain Passive
House and its Experimental Verification"

Report No. 41 (1984): "Fourth Annual Report on the Alberta Home
Heating Research Facility: Results of the 1982-83 Heating Season"

(1979-present): "The Alberta Home Heating Research Facility - Annual
Updates - Annual Meetings of the Solar Energy Society of Canada, Ine."
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Activity and Description:

A Study of Air Leakage in Calgary Residences

The fan depressurization method is being used to collect

data on the air leakage performance of 120 owner occupied homes

in the Calgary region. Two groups of 20 houses will be chosen

from the sample to carry out different means of reducing the

air infiltration (professional vs. homeowner sealing). The energy
consumption one year after modification will be compared to the year
before for each of the forty houses.

The study will also compare the annual energy consumption of 8
new R2000 homes - 4 with air-to-air heat exchangers and 4 without.
The data collected by this study will be useful to compare to other
provincial studies, to verify theoretical estimates of effects and
payback periods of air leakage reduction measures and understand
the impact of an air-to-air heat exchanger in an air tight

dwelling.

Period of study: January 1, 1984 to March 31, 1985.

Research Organization:

Bill Johnston Architect Ltd.

Bill Johnston

Bill Johnston Architect Ltd.
#104, 209 - 19 Street N.W.
Calgary, Alberta

T2N 2H9

(403)-283-3880

Funding Organization:

Alberta/Canada Energy Resources Research Fund

Juergen Kleta, Director,

Energy Conservation and Renewable Energy Research
Alberta Energy and Natural Resources

Alberta Energy and Natural Resources

2nd floor, Pacifica Plaza, 10909 Jasper Ave.
Edmonton, Alberta T5J 3M8

(403)-427-2983

Publication:

Inquire Alberta E&NR, 10909 Jasper Ave., Edmonton, Alberta T5J 3MS8
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Activity and Description:

Occupational Health Clinic

St. Michael's Hospital, Toronto, now operates an occupational health
clinie, specializing in the investigation, diagnosis and treatment of
occupational illness and similar disorders. The Clinic offers a
comprehensive consulting service including air monitoring and chemical
sampling. Problems investigated by the Clinic include the effects of
urea-formaldehyde foam insulation and effects of air quality on the
health of office workers and school children. Computerized literature
searches are available to business, government, educational
institutions and members of the public, and are co-ordinated with
the information service in the Oeccupational and Environmental Health
Unit at the University of Toronto.

The clinic is a combined venture of the Faculties of Medicine and
Engineering at the University of Toronto, and St. Michael's Hospital,
where it forms a part of the hospital's Department of Occupational
and Environmental Health. The clinic's investigative facilities are
integrated with the diagnostic departments at St. Michael's Hospital,
and the laboratory facilities at the University of Toronto.

Research Organization:

St. Michael's Hospital

Dr. James Nethercott, M.D., FRCP(C)
Director, Occupational Health Clinic
St. Michael's Hospital

30 Bond Street

Toronto, Ontario

M5B 1W8

(416)-861-5104

Funding Organization:

Ontario Ministry of Labour (grant providing partial funding)

Publication:

Faculty of Medicine, University of Toronto, and Department of
Occupational and Environmental Health, St. Michael's Hospital.
"Occupational and Environmental Health Unit". Pamphlet available
from St. Michael's Hospital, 30 Bond St., Toronto M5B 1W8.
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Activity and Desecription:

Engineering Appraisal, Research, Advice and Testing re Air Quality

Engineering expertise in air quality work. No in-house lab facilities;
access to three outside laboratories in the Vancouver area.

Research Organization:

Schultz International Ltd.

W. D. Ewing, President
Schultz International Ltd.
1155 West Georgia St.
Vancouver, B.C.

V6E 3H4

(604)-684-7335

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.
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Activity and Description:

Indoor Air Quality Sampling and Analysis

Extech Systems is a supplier of air quality monitoring and air
purification systems, and has a good knowledge of what is commercially
available in the field. Their product line includes all the analyzers

and instruments that are routinely used in air quality monitoring,
occupational environment, and safety programmes. They also carry
products which address the requirements of indoor air scrubber and
purification systems.

Research Organization:

Extech Systems Ltd.

Murray Ward, B.Eng., President
Extech Systems Ltd.

1638 W. 6th Avenue
Vanecouver, B.C.

V6J 1R3

(604)-734-4211

Telex 04-508584

Extech Systems Ltd.
#180, 3025 12th St. N.E.
Calgary, Alberta

T2E 7J2

(403)-250-5025

Telex 038-27920

Funding Organization:

Client funded studies.
Publication:

Client reports are confidential.
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Activity and Description:

Indoor Air Quality Studies and Measurement

Dr. John Sullivan's group within the University of Western Ontario
has been active in indoor air quality in industrial, commerecial and
residential environments.

Extensive testing has been done on homes insulated with
urea-formaldehyde foam insulation, including formaldehyde levels

for several hundred homes on behalf of the owners. Dr. Sullivan

has studied the seasonal changes of formaldehyde concentrations,
and has investigated different methods for sampling of formaldehyde
and relations between cavity and room air conecentrations.

In a sample study of three homes in the London area total chemical,
biological and other contaminants have been measured. The three sample
houses represent the cases: 'UFFI in', 'UFFI removed', and 'no UFFT.
Tracer gas techniques were used in this study.

Most recently Dr. Sullivan is embarking on a study of particulates
from UFFI, and room air formaldehyde studies will be continued to
determine the effects, on formaldehyde concentrations, of wind
velocities and pressures on the sides of the home.

Dr. Sullivan was program co-ordinator of a special research seminar
on recent developments in measurement, evaluation and effects of
indoor air pollution, May 13th, 1983, in Toronto, Ontario.

Research Organization:

University of Western Ontario

John L. Sullivan, P.Eng., Ph.D.

Professor of Environment Engineering, Faculty of Engineering Science
University of Western Ontario, London, Ontario N6A 5B9
(519)-679-3305

Funding Organizations:

National Research Council of Canada
Consumer and Corporate Affairs Canada

Cliff Shirtliffe

Division of Building Research, NRC, Ottawa, Ontario K1A OR6
(613)-993-1821

Publications:
Inquire Occupational Health and Safety Resource Centre, University

of Western Ontario, Engineering and Mathematical Sciences Building,
London, Ontario N6A 5B9; Tel: (519)-679-3913.
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Activity and Description:

1. Formaldehyde Measurements in Schools and Homes ‘
2. Field Experience with Chemical Serubbers for Formaldehyde

Geortee Limited has participated in a number of federally-funded
research projects under the UFFI research program.

Formaldehyde levels were studies in wall cavities and room air, in
order to evaluate relative effectiveness of formaldehyde measurement
devices, both active (i.e. detection tubes) and passive (both

room and wall cavity types). Geortec assisted in a 200 home
dosimeter survey, in which three new Canadian dosimeters were
evaluated against standard devices.

Continuous monitoring of formaldhyde in wall cavities was
conducted with CEA 555, MIRAN 1A and Draeger devices. The field
performance of CEA, NIOSH and pararosaniline was evaluated.

Formaldehyde measurements were conducted in several schools and
houses in Newfoundland. Experiments were designed to evaluate
passive formaldehyde monitors and the factors which affect them,
e.g. seasonal effects.

A passive and an active-type chemical serubber for formaldehyde
were deployed in several UFFI-containing homes. Formaldehyde
levels were monitored to evaluate the effects of the scrubbers.
In general, the active scrubber was more effective than the
passive type.

A study is underway to determine the potential bio-hazardous nature
of indoor environments, by assessing the mutagenicity of particulates
collected from the indoor air of homes.

Research Organization:

Geortec Limited

Dr. Paris E. Georghiou
Geortee Limited

86 Hamilton Ave.

St. John's, Newfoundland
AlE 1H9

(709)-579-3228

Funding Organization:

National Research Council of Canada
Consumer and Corporate Affairs Canada

Cliff Shirtliffe

Division of Building Research
National Research Council of Canada
Montreal Rd., Ottawa, Ontario

K1A ORS6

(613)-993-1821
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Publication:

Georghiou, P.E., and Snow, D., 1982. "The Measurement of Formaldehyde
Levels in Wall Cavities of UFFI-Insulated Buildings, and Their
Relationships to Indoor Living Space Formaldehyde Levels". Report

on DSS Contract Serial #0SR-81-00056, by Geortec Limited for National
Research Council, Division of Bldg. Research, Bldg. M-20, NRC, Ottawa,
Ontario K1A 0R6
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Activity and Description:

Household Facilities and Equipment

Annual survey taken in the spring. Includes data re fuels used

in the home for heating and cooking, home air conditioners,
recent dwelling improvements (within the previous 2 yrs.) such
as heating or electrical improvements. Items such as fuel-burning
fireplaces, portable humidifiers and recent energy improvements
are included on a rotational basis.

Annual survey: 2/3 sample of the Labour Force Survey frame.

Research Organization:

Statistics Canada

Penny Barclay / Cindy Veness

Consumer Income and Expenditure Division
Statisties Canada

Tunney's Pasture

Jean Talon Bldg., 5-D2

Ottawa, Ontario

K1A 0T6

(613)-990-9775

Funding Organization:

Same as above.
Publication:
Statistics Canada, 1984. "Household Facilities and Equipment"

Statistics Canada Catalog 64-202. Statistics Canada Publications,
Ottawa K1A 0T6
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Activity and Desecription:

Canada Health Survey

This survey collected data on the lifestyle and health of

Canadians; it complements existing administrative Data Bases.
Sample of 31,668 persons, based on the Labour Force Survey frame.
Geographic coverage: all provinces, no territories.

This was a one-time survey. Data were collected for the nine-month
period July 1978 though March 1979.

Research Organization:

Funding

Statistics Canada

Doug Angus

Health Division
Statisties Canada
Tunney's Pasture

R. H. Coats Bldg., 17-J
Ottawa, Ontario

K1A 0T6
(613)-990-8573

Organization:

This survey was jointfy funded by Health and Welfare Canada and by
Statisties Canada.

Publication:

Statistics Canada, 1981. "The Health of Canadians, Report of the
Canada Health Survey". Statistics Canada Catalogue 82-538. Report,
soft-cover. A micro-data tape is also available for $300. Inquire
Statisties Canada Publications, Ottawa K1A 0T6.
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Activity and Description:

Survey of Smoking Habits

Examination of smoking trends for: non-smokers, regular
smokers and occasional smokers. Sample: 23,000 households
(2/6 sample of the Labour Force Survey frame). Enumeration
method: interview.

Frequency: biennial.

Research Organization:

Statisties Canada

Michael Sheridan
Special Surveys Division
Statisties Canada
Tunney's Pasture

Jean Talon Bldg., 3-C7
Ottawa, Ontario

K1A 0T6

(613)-996-5717

Funding Organization:

Same as above.
Publication:

Inquire Statisties Canada Publications, Ottawa K1A 0T6
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Activity and Desecription:

1. Indoor Air Quality Measurement - Commercial and Industrial
2. Indoor Air Pollution From Woodburning Stoves

Kent Engineering's primary involvement in indoor air quality
work has been commerecial and industrial, including the design
of ventilation and makeup air systems for factories, to
control the indoor atmosphere and eliminate contaminants of
various Kkinds.

The firm has a limited in-house capability for measurement of
hydrocarbons, and relies on outside laboratories for other
measurements.

Kent Engineering was involved jointly with the firm of Woodbridge
Reid, in a technical and marketing study of woodburning stoves,
for the British Columbia Department of Industry and Small
Business Development. The report and background work involved
some investigation of the production of indoor air pollutants

by woodstoves.

Research Organization:

Funding

Kent Engineering Limited

Clarence D. Kent, P.Eng., President
Kent Engineering Limited

Engineers & Consultants

475 Gordon Ave.

West Vancouver, B.C.

V7T 1R7

(604)-926-8601

Organization:

Client funded studies

Woodstove study: British Columbia Department of Industry and
Small Business Development, Mr. John Mason

Publicatioh:

Woodbridge Reid and Kent Engineering, 1983. "Wood-burning Appliances:
Market Potential and Manufacture in B.C.; Inquire B.C. Industry &
Small Business Devt., Victoria, B.C. V8V 1X4.
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Activity and Description:

1. Seminar on Indoor Air Quality
2. Ventilation Standards for Acceptable Indoor Air Quality

The Research and Technical Committee of Toronto Chapter of ASHRAE
held a seminar on Indoor Air Quality on April 4, 1983, at the Park
Plaza Hotel in Toronto. Committee Chairman at the time was R. Dalton
Stubley, P.Eng. (The committee has since been renamed the Technical
Committee, and the chairman for 1984/85 was Mr. Cedric Smith.)

The American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) is a professional organization organized and
operated "for the exclusive purposes of advancing the arts and
sciences of heating, refrigerating and air conditioning, and
ventilation, the allied arts and sciences and related human

factors, for the benefit of the general public..." (By-Laws, 1.3)

ASHRAE publishes and updates, on a regular basis, a series of
standards, guides and handbooks regarding good engineering practice
in its fields of interest. Its Standard 62-1981 "Ventilation for
Acceptable Indoor Air Quality Standards" is one of the few standards
in existence today specifically addressing the reduction of indoor
pollutants in residences.

Research Organization:

American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc. (ASHRAE)

ASHRAE Toronto Chapter

Suite 226, 5468 Dundas Street West
Islington, Ontario

M9B 6E3

(416)-239-8193

Mr. Cedrie Smith, Chairman, Technical Committee
ASHRAE Toronto Chapter

c¢/o Buildings Department

City of Scarborough

150 Borough Drive

Scarborough, Ontario

M1P 4N7

Publication:

Toronto Chapter ASHRAE R&T Committee, 1983. Collection of
Papers Delivered at ASHRAE Research and Technical Committee
Seminar on Indoor Air Quality, April 4, 1983, Toronto; One

copy available for photocopying at ASHRAE, 5468 Dundas St.
W., Ste. 226 Islington, Ontario M9B 6E3; (416)-239-8193.

ASHRAE, 1981. "ASHRAE Standard 62-1981: Ventilation for Acceptable
Indoor Air Quality". Available from ASHRAE Publications Sales Dept.,
1791 Tullie Circle NE, Atlanta, GA 30329.
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Activity and Description:

1. Air Movement and Infiltration Analysis

2. Building Science and Engineering

3. Energy Conservation in Buildings

4. Ventilation and Space Conditioning in Commercial,
Industrial and Residential Buildings.

Building Engineering Group assisted in the organization of the
Second Conference on Building Science and Technology, November
12 and 11, 1983, at the University of Waterloo. (Jointly

sponsored by The Canadian Society for Civil Engineering - Ontario
Region, University of Waterloo, and the Division of Building
Research of the National Research Council of Canada).

The conference focussed on buildings and their in-service
problems, and included such topies as moisture problems in
housing and commercial buildings.

The Group has worked together with Dr. Gordon Bragg of
the University of Waterloo (see separate listing).

Research Organization:

Funding

Building Engineering Group

Eriec F.P. Burnett, Director
Building Engineering Group
415 Phillip Street
Waterloo, Ontario

N2L 3X2

(519)-886-5280

Organization:

Client funded studies

Publication:

Client reports are usually confidential, but the members of BEG
do publish non-proprietary reports and technical papers.
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Activity and Description:

Indoor Air Quality Studies

Three studies conducted within the University of Toronto Department
of Chemical Engineering include:

o Recirculation of Exhaust Gases in Academic Research
Buildings (M.A.Sec. project).

o Determination of Biologically Active Dusts in Recirculated
Air (M.Eng. project).

o Demands on Health Inspectors and Resources Needed to Handle
Indoor Air Pollution Problems (M.Eng. project - see separate
entry for Madeleine G. Harris, Ontario Ministry of Health).

Research Organization:

University of Toronto

Dr. James W. Smith

Dept. of Chemical Engineering
University of Toronto

Toronto, Ontario

M5S 1A1

(416)-978-4467

Funding Organization:

Natural Sciences and Engineering Research Council, Ottawa
University of Toronto

Publication:

Smith, J. W., 1982. "Urea-Formaldehyde Foam Insulation in Homes".
Dept. of Chemical Engineering, University of Toronto. Presented at
'Formaldehyde: The Facts', Corpus Forum, Toronto, May 3-4 1982.
Research Paper, 10 pg. Inquire Chem. Eng. Dept., U. of Toronto,
Toronto, Ont. M5S 1Al
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Activity and Desecription:

Hazards in the Home

Overview study showing initial dimensions of housing hazards,
especially accidents in the house and the quality of indoor air.
In addition, existing data bases and ongoing work and research
are also described and recommendations made for further work.

Research Organization:

Kathrine Greiner
20 Eleanor Drive
Nepean, Ontario
K2E 6A2
(613)-224-6618

Funding Organization:

Canada Mortgage and Housing Corporation

Research Division, Policy Development and Research Sector
Canada Mortgage and Housing Corporation

National Office

Montreal Rd.

Ottawa, Ontario

K1A 0P7

(613)-748-2316

Publication:

Greiner, Kathrine, 1984. "Hazards in the Dwelling: A Preliminary
Assessment of Data". For Canada Mortgage and Housing Corporation.
Research Report, 51 pages. Inquire Canadian Housing Information
Centre, CMHC, Montreal Rd., Ottawa K1A 0P7
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Activity and Description:

Moisture Induced Problems in NHA Housing:
Analysis of Field Survey Results and Projections of Future Problems:
Part 1 of a 3 part series (see entries following)

A Canada-wide field investigation of some 201, moisture-damaged
NHA-financed housing units was undertaken. Selection was in
accordance with the geographic distribution of reported problems. This
study forms part of an overall project to investigate the extent,
severity, causes and geographic distribution of moisture induced
problems in NHA-financed housing units.

The consultant's report includes a discussion of siding problems,
sheathing damage, mould and mildew, interstitial moisture. No
conclusions are drawn regarding the observed mould and mildew
as possible indoor pollutants, or as potential health risks.

Research Organization:

Marshall Macklin Monaghan Limited
Consulting Engineers, Surveyors, Planners

J. H. VanPoorten, P.Eng., MBA
Marshall Macklin Monaghan Limited
275 Duncan Mill Rd.

Don Mills, Ontario

M3B 3H9

(416)-449-2500

Funding Organization:

Canada Mortgage and Housing Corporation

Alvin J. Houston

CMHC Project Manager, Research Division
Policy Development and Research Sector
Canada Mortgage and Housing Corporation
Montreal Rd.

Ottawa, Ontario

K1A 0P7

(613)-748-2315

Publication:

Marshall Macklin Monaghan Limited, 1983, for Canada Mortgage and
Housing Corporation. "Moisture Induced Problems in NHA Housing:
Analysis of Field Survey Results and Projections of Future Problems;
June 1983; Part 1 of a 3 Part Series". Consultant report, 124 pages.
CMHC Cat. No. NH20-1/2-1983-1E; ISBN 0-662-12662~9. Available from
Canadian Housing Information Centre, CMHC National Office, Montreal
Rd., Ottawa, Ontario K1A 0P7; Tel (613)-748-2367; Telex CMHC OTT
053-3674.
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Activity and Description:

Moisture Induced Problems in NHA Housing:
Literature Review and Research:
Part 2 of a 3 part series (see entries preceding and following)

A review of relevant literature and a field investigation to
investigate moisture problems in NHA financed housing. The study
discusses specific moisture problems, structural details observed
to lead to moisture problems, possible solutions for both new and
retrofit housing and further research that needs to be undertaken.

One of the unique findings of the study is the impact of the meso-
climate on the type and severity of moisture problems.

Research Organization:

Marshall Macklin Monaghan Limited
Consulting Engineers, Surveyors, Planners

J. Timusk, Ph.D., University of Toronto
c¢/o Marshall Macklin Monaghan Limited
275 Duncan Mill Rd.

Don Mills, Ontario

M3B 3H9

(416)-449-2500

Funding Organization:

Canada Mortgage and Housing Corporation

Alvin J. Houston

CMHC Project Manager, Research Division
Policy Development and Research Sector
Canada Mortgage and Housing Corporation
Montreal Rd.

Ottawa, Ontario

K1A 0P7

(613)-748-2315

Publication:

Marshall Macklin Monaghan Limited, 1983, for Canada Mortgage and
Housing Corporation. "Moisture Induced Problems in NHA Housing:
Analysis of Field Survey Results and Projections of Future Problems;
Part 2 of a 3 Part Series". Consultant report. CMHC Cat. No.
NH20-1/2-1983-2E; ISBN 0-662-12663-7. Available from Canadian Housing
Information Centre, CMHC National Office, Montreal Rd., Ottawa,
Ontario K1A O0P7; Tel (613)-748-2367; Telex CMHC OTT 053-3674.
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Activity and Description:

Moisture Induced Problems in NHA Housing: Applicable Moisture
Reduction Techniques for Newfoundland:
Part 3 of a 3 part series (see preceding entries)

A detailed discussion of venting, as a means of ameliorating high
internal moisture generation and associated problems, such as mould and
mildew, specifically in the Newfoundland situation.

Since moisture problems in flueless NHA housing are specifically

frequent in Newfoundland, this study investigated typical moisture
generation, through household activities, and projected required
ventilation rates needed to reduce internal relative humidity to

an acceptable level, where mould and mildew were observed to not occur.

Since passive ventilation was seen to be not an economical solution,
other non-passive means were also investigated.

Research Organization:

Marshall Maecklin Monaghan Limited
Consulting Engineers, Surveyors, Planners

J. Melchers, P.Eng.
Fodor Engineering Ltd.
275 Duncan Mill Rd.
Don Mills, Ontario
M3B 3H9
(416)-449-2500

Funding Organization:

Canada Mortgage and Housing Corporation

Alvin J. Houston

CMHC Project Manager, Research Division
Policy Development and Research Sector
Canada Mortgage and Housing Corporation
Montreal Rd.

Ottawa, Ontario

K1A OP7

(613)-748-2315

Publication:

Marshall Macklin Monaghan Limited, 1983, for Canada Mortgage and
Housing Corporation. "Moisture Induced Problems in NHA Housing:
Analysis of Field Survey Results and Projections of Future Problems;
Part 3 of a 3 Part Series". Consultant report. CMHC Cat. No.
NH20-1/2-1983-3E; ISBN 0-662-12664-5. Available from Canadian Housing
Information Centre, CMHC National Office, Montreal Rd., Ottawa,
Ontario K1A OP7; Tel (613)-748-2367; Telex CMHC OTT 053-3674.
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Activity and Desecription:

Ambient Air Monitoring

Promet Environmental Group Ltd. is a consulting service firm comprised
of professional meteorologists and air quality technicians. Their

research experience includes microclimatic measurements using very
sensitive instrumentation and sophisticated automation and datalogger
equipment. The company also has experience in making solar controls, in
both active and passive capacities. Promet rents datalogging and
meteorological equipment, and air quality measurement instrumentation
such as analyzers for oxides of nitrogen and sulphur.

Gas monitors include nitrogen oxides, sulphur dioxide, hydrogen
sulphide, carbon monoxide, hydrocarbons, ammonia, and ozone.

Research Organization:

Promet Environmental Group Ltd.

Dave S. Chadder

Air Pollution Meteorologist
Promet Environmental Group Ltd.
1338P-36 Ave. N.E.

Calgary, Alberta

T2E 6T6

(403)-276-9123

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.
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Activity and Desecription:

Preparation and Analysis of Air Sampling Filters

Bondar-Clegg & Company specializes in the preparation and
analysis of sampling filters. Work has concentrated on
analyzing the collected material for heavy metal content,
but the laboratory has a capability to run PCB and DDT
tests, particularly in water, soils, or sediments.

Research Organization:

Bondar-Clegg & Company Limited

Peter Helena

Bondar-Clegg & Company Limited
764 Belfast Rd.

Ottawa, Ontario

K1G 0Z5

(613)-237-3110

Funding Organization:

Client funded studies

Publication:

Client reports are confidential.
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Activity and Description:

Indoor Air Quality Sampling

Novalab Limited has full analytical capability for indoor air
quality sampling and analysis. Equipment available includes
sampling devices, gas chromatograph, liquid chromatograph and
gas chromatograph/mass spectrometer.

Research Organization:

Novalab Limited

Dr. I-Fu (Alex) Hung
Manager, Technical Services
Novalab Limited

9420 Cote de Liesse
Lachine, Québec

H8T 1A1

(514)-636-6219 or 631-1838

Funding Organization:

Client-funded studies.
Publication:

Client studies are confidential.
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Activity and Description:

Formaldehyde and Air Contamination Committee

The British Columbia Ministry of Health participates actively in

the Formaldehyde and Air Contamination Committee of a B.C. Inter-
Ministry Committee of Safety and Occupational Health (see separate
entry under B.C. Ministry of Labour). The Division of Epidemiology
published interim guidelines for domestic formaldehyde exposure in
1981 (0.1 ppm), for distribution to health districts and health
departments in British Columbia.

The Ministry also sits on the Federal-Provincial Working Group on
Indoor Air Quality.

Research Organization:

British Columbia Ministry of Health

Peter Bazowski, Deputy Minister
B.C. Ministry of Health

1515 Blanshard St.

Victoria, B.C.

V8W 3C8

(604)-387-5494

Funding Organization:

Same as above.
Publication:
Division of Epidemiology, B.C. Ministry of Health, 1981. "Interim

Guidelines for Domestic Formaldehyde Exposure: July 30, 1981".
Inquire BC Min. of Health, 1515 Blanshard, Victoria V8W 3C8.
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Activity and Desecription:

1. Interaction Between Energy Conservation and Indoor Air Quality
2. Residential Chimney Backdraft Checklist: Design and Evaluation

Sheltair Scientific has conducted a number of studies which
investigate the relationship between energy conservation measures,
such as sealing building envelopes, and air quality within a home.

Recent work for Canada Mortgage and Housing Corporation involved
the preparation of a residential chimney backdraft checklist for
determining the potential for downdrafts in combustion flues.

Further field testing is underway to produce a more comprehensive
safety check capable of detecting any potential air pollution
hazard from failure of vented combustion appliances. Remedial
measures are being implemented and evaluated on houses that fail
the safety check.

Sheltair is also participating in a number of research projects
involving the design and evaluation of residential ventilation
systems in airtight new housing on the west coast.

Research Organization:

Sheltair Scientifie Ltd.

Sebastian Moffatt
Sheltair Scientifie Ltd.
3422 West First Ave.
Vanecouver, B.C.

V6R 1G7
(604)-732-9106

Funding Organization:

Client-funded studies.

Backdraft study: Canada Mortgage and Housing Corporation

Peter Russell

Research Division

Canada Mortgage and Housing Corporation
Montreal Road

Ottawa, Ontario

K1A 0P7

(613)-748-2306

(Proj. Officer: J. Lorimer; Scientific Authority: J. White/P. Russell)

Publication:

Moffatt, Sebastian, (not yet published). "Residential Chimney

. Backdraft Checklist: Design and Evaluation". Sheltair Scientifie

Ltd. for Canada Mortgage and Housing Corporation. Inquire Canada
Housing Information Centre, CMHC, Montreal Road, Ottawa K1A 0P7.
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Activity and Deseription:

Emissions from Woodstoves

Roche Associés has been involved in many surveys of formaldehyde
levels in homes insulated with Urea-Formaldehyde Foam Insulation,
funded by Supply and Services Canada.

Air contaminant studies have also been realized for many clients in
offices and schools. The sampling was often for: oxygen percentage,
carbon monoxide, dusts, fumes, solvents and various gases that could

be suspected, usually complemented by temperature and relative humidity
measurements, as well as ventilation surveys. These studies were
followed by detailed reports and recommendations, but not published,
since the studies were generally of private interest.

The firm employs engineers, chemists, architeects, construction
specialists and various other specialists. The company is well

equipped with many measurement instruments and has a laboratory for
handling most of the analyses relating to air pollution measurements.

Among the firm's most recent work in the indoor air quality field is a
literature inventory of information on polyeylic organic matter
emanating from woodstoves. The eclient was Environment Canada.

Research Organization:

Roche Associés Ltée

Donald Labrie

2535 Boul. Laurier

Ste. Foy, Québec G1V 4M3
(418)-871-9600

Funding Organization:

Woodstove study: Environment Canada

DeGuise Pilon, Ingénieur de projets

Assainissement de l'air, Service de la protection de l'environnement
Environnement Canada, Région du Québec

Bureau 410, 1550 ouest, boul. de Maisonneuve

Montréal, Québec H3G 1N2

(514)-283-2341

Publication:

Roche Associés Ltée. (not yet published) "Inventory of Polyeyelic
Organic Matter from Woodstoves: English/French Summary". Inquire
Environment Canada, 1550 Boul. de Maissoneuve, Montreal H3G 1N2.

Roche Associés Ltée., 1983. "Quantification et prévision des &missions
provenant du chauffage résidentiel au bois au Québec". Environment
Canada, March 1983, French only, No. 12SD.KE303-2-0217. Inquire
Environment Canada, 1550 Boul. de Maissoneuve, Montreal H3G 1N2.
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Activity

and Description:

Environmental Health Factors in Falling Accidents

This study surveys the literature, and other sources of expertise,
to assess the possible role of environmental air pollutants in
accidents involving falls in buildings.

Evidence is presented which shows that certain pollutants can cause
both gross and subtle perceptual and motor ability changes, which
clearly add to the risk of a falling accident occurring. In addition,

it is shown that some people can be much more highly suseceptible to
common indoor air pollutants than others, and specific precautions to
help such persons minimize risk of accidents are outlined.

The study recommends that indoor air pollution should be recognized as
both a health problem and a safety problem, and a number of followup
investigations are suggested.

Research Organization:

Funding

Bruce M. Small and Associates Limited

Bruce M. Small, P.Eng.
Small and Associates
R.R.#1

Goodwood, Ontario
LOC 1A0
(416)-294-3531

Organization:

National Research Council of Canada
DSS Contract #05SX 31155-2-3205

Jake L. Pauls

Medical Engineering Section, Rm. 178, Bldg. M50
Division of Eleetrical Engineering

National Research Council of, Canada

Montreal Rd.

Ottawa, Ontario

K1A OR6

(613)-993-0475

Publication:

Small, Bruce M., 1982. "Environmental Health Factors in Falling
Accidents: November 1982". Small and Associates for National Research
Council of Canada. Research Report, 75 pg. Inquire Medical Engineering
Section, Rm. 178, Bldg. M50, NRC Ottawa K1A ORS6.



Page 33

Activity and Description:

Accreditation of Standards-Writing Organizations

The Standards Council of Canada operates a program for the
accreditation of Canadian standards-writing organizations,

two of which develop standards in subject areas which pertain
to indoor air quality:

o Canadian Standards Association: develops standards in
areas of environmental sciences, measurement of air pollution,
electrostatic air cleaners, air conditioners, electric heaters,
ete.

o Canadian General Standards Board: develops standards in area of
home building products, insulation, ete.

The Standards Council also operates separate programs to accredit
Canadian certification organizations and Canadian testing
laboratories. The latter program is open to environmental lab-
oratories which might, for example, perform tests on air samples
to measure pollutant content.

The Council's Standards Information Service functions as the national
standards information centre, and provides a comprehensive information
service on national, foreign and international standards, related
documentation and activities. The information centre has acquired

and maintains a reference collection of 300,000 standards and related
documents. (Toll free service 1-800-267-8220).

Research Organization:

Standards Council of Canada
Head Office

350 Sparks Street, Suite 1203
Ottawa, Ontario

K1R 7S8

Tel: (613)-238-3222

Telex: 053-4403 STANCAN OTT

Publications:

Pamphlets available from Standards Council of Canada, 350 Sparks St.,
Suite 1203, Ottawa K1R 7S8; Tel: (613)-238-3222:

"Standards Council of Canada", June 1984, forty-pages.

"The National System of Standards in Canada", July 1982. (Inquire
Public Relations Branch).

"Does Your Lab Offer Quality Services?", 1984. (Inquire National
Standardization Branch).
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Activity and Description:

Standards for Methods of Measurement of Indoor Air Contaminants

The Canadian Standards Association, through its Air Pollution
Control Committee, is continuing to develop and refine a series
of standards for methods of measuring air pollutants both indoors
and outdoors.

Standards presently available include:

Methods for Measurement of Ozone in Air (Z-223.23 - M1981)
Methods for Measurement of Nitric Oxide and Nitrogen
Dioxide (Z-223.24 - M1983)
Methods for Measurement of Sulphur Dioxide in
Ambient Air (Z-223.22 - M1980)
Methods for Determination of Carbon Monoxide (Z-223.21 - M1978)

Others presently being developed include methods for measurement
of total suspended particulates, vinyl chloride, arsenic, lead,
mercury and flourides in air.

Research Organization:

Canadian Standards Association

Jdohn Watson

Canadian Standards Association
178 Rexdale Boulevard
Rexdale, Ontario

M9W 1R3

(416)-747-4102

Telex 06-989344

Funding Organization:

Same as above.

Publications:

Inquire CSA, 178 Rexdale Blvd., Rexdale, Ont. M9W 1R3 (416)-747-4000
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Activity and Description:

Literature Review and Analysis re Ventilation Standards

This project is a fact finding mission concerning ventilation
standards and related concerns. The literature on ventilation
standards is being reviewed and an executive summary is being
developed, identifying the need, or otherwise, for consensus
standards for controlled ventilation.

The report will be used as a position paper and reference paper
for a Canadian Standards Association standards committee.

Research Organization:

Brian Dickens

e/o P.O. Box 390
Imperial Harbour Estates
Bonita Springs, Florida
USA 33923
(813)-992-7058

Funding Organization:

Canadian Standards Association

Brian Rosborough

Canadian Standards Association
178 Rexdale Blvd.

Rexdale, Ontario

M9W 1R3

(416)-7417-4365

Publication:
Dickens, Brian (not yet published). "Controlled Ventilation in

Houses: A Summary Review". Inquire Canadian Standards Association,
178 Rexdale Blvd., Rexdale, Ontario M9W 1R3.
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Activity and Description:

Field Performance Evaluation of Departmental Houses

Various field performance evaluations were conducted, by Scanada
Consultants Limited, on selected DIAND housing units in Frobisher
Bay, N.W.T.

Building inspections were performed on two residential units, referred
to as DIAND 426 and 598. Field testing took place from December 1st to
7th, 1982, focussing on three areas:

o degree of airtightness;
o insulation performance; and
o air quality of the indoor air.

Both formaldehyde and carbon dioxide were measured in the houses.
Cursory measurements indicated carbon dioxide levels were not of
concern, but that formaldehyde levels were slightly high in one

of the houses.

Research Organization:

Scanada Consultants Limited (Contract 82-421/File A1632-82-421)
446 Reynolds Street ‘
Oakville, Ontario

L6J 3M4

(416)-842-3633

Funding Organization:

Indian and Northern Affairs Canada

G. W. Richards, Supervising Technologist
Buildings Division

Technical Services and Contracts Branch
Indian and Northern Affairs Canada
Ottawa, Ontario

K1A 0H4

(613)-997-9166

Publication:

Scanada Consultants Limited, 1983. "Field Performance Evaluation of
Departmental Houses 426 and 598 Frobisher Bay, N.W.T.". Contract
82-421/File A1632-82-421, for Indian and Northern Affairs Canada,
January 26, 1983, 74 pages, Doct. No. EA-HQ-83-52. Available from
Indian Affairs and Northern Development, Ottawa K1A 0H4.
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Activity and Desecription:

Energy Efficient Northern Housing

DIAND Building Division Staff monitored performance of existing
Departmental houses #426 and 598 in Frobisher Bay, N.W.T. (two
relatively-airtight, highly-insulated prefabricated buildings)

from April 1, 1982 to March 31, 1983. This project was accepted
as part of the National Energy Program in 1982/83, through the

Inter—(;epartment Building Energy Conservation Sector Committee
(BECS).

The objects of the work were to evaluate energy conservation
technology, for application to northern energy-efficient house
design, construction and retrofit, and to develop recommendations
contributing to the formulation of northern residential standards
for energy conservation. Measurement included ventilation rates,
as well as air quality and comfort levels.

The work was planned to be continued into the 1983/84 period.

Research Organization:

Buildings Division, Indian and Northern Affairs Canada

B. Semchuk, Buildings Division
Indian and Northern Affairs Canada
Ottawa, Ontario

K1A 0H4

(613)-997-0337

Funding Organization:

Energy Mines and Resources Canada, with Indian and Northern Affairs

G. W. Richards, Supervising Technologist
Buildings Division

Technical Services and Contracts Branch
Indian and Northern Affairs Canada
Ottawa, Ontario

K1A 0H4

(613)-997-9166

Publication:

Buildings Division, Indian and Northern Affairs Canada, 1983.

"Status Report on Research and Development Project, Energy Efficient
Northern Housing, Frobisher Bay, N.W.T." Research Report, September
1983, 17 pages, Doct. No. EA-HQ-83-50. Available from Indian Affairs
and Northern Development, Ottawa K1A 0HA4.



Page 38

Activity

and Description:

Indoor Air Quality Investigation and Analysis

SENES Consultants Limited is a group of professional engineers and
scientists providing specialized services in the areas of
environmental, nuclear and energy studies. The firm has considerable
experience in the areas of indoor air quality and occupational
hygiene.

Experience includes response to suspected cases of indoor contamin-
ation in commercial and industrial facilities and in residences.
Monitoring experience includes measurements of lead, carbon monoxide,
nitrogen oxides, sulphur compounds, ozone, radon, radon daughters,
dust, odours, and noise.

In addition to these monitoring services, SENES provides data

analysis, undertakes problem identification, formulates corrective
actions and recommends control procedures. SENES also has experience
in compliance monitoring of radon and radon daughter levels in
buildings.

The firm has extensive capability in outdoor air quality, water
quality, climatology, meteorology and radiation measurement,
evaluation and reporting on hazardous and low level radioactive
waste management, and in environmental impact assessment.

Research Organization:

Funding

SENES Consultants Limited

Eugene Koczkur, Chairman
SENES Consultants Limited
499 McNicoll Ave.
Toronto, Ontario

M2H 2C9

(416)-499-5030

Organization:

Client funded studies

Publication:

Client reports are generally not available and in some cases may
be confidential.

Publications in the open literature include:

Lowe, L.M. and Chambers, D.B., 1983. "TLV's for Non-Standard
Work Schedules". Pollution Engineering, November 1983.

.../eontinued
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(continued)

Case, G.G., Chambers, D.B., and Lowe, L.M., 1983. "Calculation

of Radiation Exposure in a Case Control Study of Lung Cancers in
Port Hope, Ontario". Presented at the Fourth Annual Conference of
the Canadian Radiation Protection Association, Toronto, Ontario,
May 1983.

Chambers, D.B., Lowe, L.M., Sutherland, R.B., and Chart, E.J., 1981.
"Potential Health Impact of Enhanced Radiation Levels in Port Hope'".
Presented at the Second Annual Meeting of the Canadian Radiation
Protection Association, Ottawa, Ontario, May 1981.

Case, G.G., 1979. "Site Investigation Techniques". Presented at the
Second Workshop on Radon and Radon Daughters in Urban Communities
Associates with Uranium Mining and Processing, Bancroft, Ontario,
March 1979,

Case, G.G., 1979. "The Seasonal Fluctuation of the Radon Daughter

to Parent Radon Ratio (commonly known as the Equilibrium Factor "f")".
Presented at the Second Workshop on Radon and Radon Daughters in Urban
Communities Associated with Uranium Mining and Processing, Bancroft,
Ontario, March 1979,

Case, G.G., 1978. "The Radon/Working Level Profile". Presented at the
First Workshop on Radon and Radon Daughters in Urban Communities

Associated with Uranium Mining and Processing, Elliot Lake, Ontario,
March 1978.
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Activity and Description:

1. Measurement of UFFI Off-gassing
2. Remedial Measures for UFFI Homes

Dr. H. Gesser, in conjunction with Dr. Samoiloff, both of
University of Manitoba, has conducted a number of studies on the
off-gassing of urea-formaldehyde foam insulation.

Recently, another study involved testing energy-efficient homes

for abatement of formaldehyde levels with the operation of air-
to-air heat exchangers. A study is also underway to determine the
reaction of ammonia gas with urea formaldehyde foam insulation and
the effectiveness of ammonia treatment in houses.

Additional research has involved the testing and development of
treated filters for use with forced air heating systems. High
molecular weight polymeric amines are used to react specifically
with formaldehyde. Further testing is required to increase the
filter lifetime and devise ways of reducing cost (patent pending).

Further research proposed for joint work with Dr. Samoiloff will
involve the development of passive systems for monitoring indoor air
quality. Passively exposed samples will be directly tested for
toxicity, using biological systems.

Dr. Samoiloff, a biologist, has conducted experiments involving
the exposure of nematodes to formaldehyde, in order to assess
biological effeets and develop biological monitors.

(see also entry for Bioquest International Ine.)

Work underway includes a study to colleet and fractionate samples
of effluent gases from UFFI samples. These fractions are being
tested for bacteriocidal activity by Dr. Samoiloff. Those effluent
chemicals, that are shown to have biological activity, will be
identified and quantified by Dr. Gesser.

Research Organization:

University of Manitoba

Dr. H. D. Gesser, 532 Chemistry Building
Dr. Martin R. Samoiloff, Dept. of Zoology
University of Manitoba

Winnipeg, Manitoba R3T 2N2
(204)-474-9893 (Gesser)

(204)-474-9821 (Samoiloff)

../ continued
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(continued)

Funding Organization:

National Research Council of Canada

ClLff Shirtliffe
Division of Building Research
National Research Council of Canada

Montreal Rd. Ottawa, Ontario, K1A OR6
(613)-993-1231

Publications:

Gesser, H.D. (in press). "The Reduction of Indoor Formaldehyde

Gas and that Emanating From Urea-Formaldehyde Foam Insulation
(UFFD". Environmental International.
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Activity and Description:

Air Quality Monitoring

Pan Canadian Consultants Limited has a capability for

air quality analyses, including measurement of carbon monoxide
and organic contaminants. The firm has no in-house laboratory
facilities but has access to outside laboratories.

Research Organization:

Pan Canadian Consultants Limited

William B. Alderton

Pan Canadian Consultants Limited
Suite 626, 744 West Hastings Street
Vancouver, B.C.

V6C 1A5

(604)-688-8618

Funding Organization:

Client funded studies

Publication:

Client reports are confidential.
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Activity and Description:

Canadian Centre for Toxicology

The Canadian Centre for Toxicology has been incorporated as a
non-profit research and teaching centre for toxicology in Canada.
It is an autonomous centre and represents a joint undertaking
between the University of Toronto, the University of Guelph, the
Government of Canada, the Government of Ontario, and industry.

Initial plans for the Centre involved research in toxicology, training
of students in toxicology, providing information to the public and

to researchers, and providing services as may be required by industry,
government or the public at large. The Centre may be involved in
research on proprietary compounds. The Centre will have facilities

at both the University of Toronto and the University of Guelph.
Administrative headquarters will be at Guelph.

Research Organization:

Canadian Centre for Toxicology

Dr. Ian C. Munro

Canadian Centre for Toxicology
645 Gordon St.

Guelph, Ontario

N1G 2W1

(519)-837-3320

Funding Organization:

Government of Ontario
University of Guelph
University of Toronto

Each of the governments of Canada and Ontario initially earmarked the
expenditure of $10 million for capital construction for the Centre.

The Centre was to be built in phases, with the first phase involving
$24 million of capital. Federal funding was cancelled in the fall of
1984,

Publication:
Canadian Centre for Toxicology, 1984. "Planning Study" and

"Facilities Needs Study". Inquire Canadian Centre for Toxicology,
645 Gordon St., Guelph, Ontario N1G 2W1.
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Activity

and Description:

Air quality Monitoring, Environmental and Socio-economic Impact

Western Research has extensive experience in outdoor ambient and stack
air quality monitoring, primarily at sour-gas plants. Capability in

air quality monitoring, and in environmental and socio-economic impact
studies, could be applied in indoor air quality studies. The company

has consulting, laboratory and field personnel.

Western Research is conducting a feasibility study, for determining
the concentration of formaldehyde in air, using chromotography. This
will demonstrate the feasibility of hydrogenation as a technique for
lowering the detection limit for formaldehyde in air.

Research Organization:

Funding

Western Research Division of Bow Valley Resource Services Ltd.

John McKee / Don Colley
Western Research

1313 - 44th Ave. N.E.
Calgary, Alberta

T2E 6L5

(403)-276-8806

Organization:

Client funded studies.

Publication:

Client reports are confidential.
For some publications on ambient air quality monitoring, inquire
Western Research at address above.



Page 45

Activity and Description:

Consumer Information and Complaint Service

The Consumer Information Centre and the Licencing and Investigation
Branch of Saskatchewan Consumer and Commercial Affairs responds to
public questions about products which affect air quality, and
complaints regarding indoor air quality problems. Response is in
several forms, as applicable:

o provision of information;

o investigation of complaints;

o referral to other agencies (e.g. Saskatchewan Research
Council, National Research Council of Canada,
Saskatchewan Health and Labour, and Consumer and
Corporate Affairs Canada).

Research Organization:

Consumer Information Centre

Saskatchewan Consumer and Commercial Affairs
1871 Smith Street

Regina, Saskatchewan

S4P 3V7

(306)-565-5550

Funding Organization:

Government of Saskatchewan

Ron Kesslar, Deputy Minister

Saskatchewan Consumer and Commercial Affairs
1871 Smith Street

Regina, Saskatchewan

S4P 3V7

(306)-565-5551
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Activity and Description:

Airborne Asbestos Investigation in University Classrooms.

Airborne asbestos in a university's older buildings was sampled and
quantified. The concentrations of crysotile asbestos were lower than
the Ontario recommended safety limit.

Work completed 1982,

Research Organization:

Saskatchewan Research Council

Ken Yoshida, Ph.D., Environment Sector
Saskatchewan Research Council

30 Campus Drive

Saskatoon, Saskatchewan

STN 0X1

(306)-664-5436

Research Associate: K. Wallace, B.Se. (Hons.)

Funding Organization:

University of Saskatchewan, Occupational Health and Safety Committee
Publication:

Yoshida, K., et al, 1982. "Investigations of ambient air within
University of Saskatchewan Buildings for Possible Presence of Asbestos
Particles". Saskatchewan Research Council Pub. P-781-3-E-82; inquire
K. Yoshida, SRC, 30 Campus Drive, Saskatoon S7TN 0X1.
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Activity and Description:

Air Quality Investigation of an Office Building for Possible
Presence of Airborne Asbestos.

Confidential client study.

Research Organization:

Saskatchewan Research Council

Ken Yoshida, Ph.D., Environment Sector
Saskatchewan Research Council

30 Campus Drive

Saskatoon, Saskatchewan

S7TN 0X1

(306)-664-5436

Research Associate: K. Wallace, B.Se. (Hons.)

Funding Organization:

Client funded.
Publication:

Client report is confidential.
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Activity and Desecription:

Airborne Formaldehyde Concentration in Carcass Storage Rooms of the
College of Veterinary Medicine

The concentration of formaldehyde was high enough to cause a chronic
health hazard to an anatomy laboratory technician. A control measure
was proposed to prevent further contamination of adjacent
confinements.

Work completed 1980.

Research Organization:

Saskatchewan Research Council

Ken Yoshida, Ph.D., Environment Sector
Saskatchewan Research Council

30 Campus Drive

Saskatoon, Saskatchewan

S7TN 0X1

(306)-664-5436

Research Associate: K. Wallace, B.Se. (Hons.)

Funding Organization:

University of Saskatchewan, Occupational Health & Safety Committee

Publication:

Yoshida, K., and Wallace, K., 1980. "Determination of Airborne
Formaldehyde Concentration in Carcass Storage rooms of the College

of Veterinary Medicine." Saskatchewan Research Council Pub. P-786-4-C-80;
Inquire K. Yoshida, SRC, 30 Campus Drive, Saskatoon STN 0X1.
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Activity and Description:

1. Bad Odour Problems at a Retail Store

2. Airborne Asbestos Particles in a Printing Press

3. Air Quality in an Energy Efficient Office Building.
Confidential client studies.

Work completed 1982 and 1983.

Research Organization:

Saskatchewan Research Council

Ken Yoshida, Ph.D., Environment Sector

K. Wallace, B.Se. (Hons.), Environment Sector
Saskatchewan Research Council

30 Campus Drive

Saskatoon, Saskatchewan

S7TN 0X1

(306)-664-8120

Funding Organization:

Client funded
Publication:

Client reports are confidential.
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Activity

and Description:

Assessment of Airborne Asbestos Contamination in Saskatoon Arena

Airborne asbestos inside a building was sampled and analyzed for non-
occupational exposure assessment. The fiber concentration of
chrysotile asbestos was lower than the recommended standard of
Ontario.

Activity completed in 1979-1980.

Research Organization:

Funding

University of Saskatchewan

Ken Yoshida, Ph.D., Adjunct Associate Professor

Dept. of Social and Preventive Medicine, College of Medicine
University of Saskatchewan

e¢/o Saskatchewan Research Council, 30 Campus Drive
Saskatoon, Saskatchewan

STN 0X1

(306)-664-5436

Research Associate: J. W. Markham
(at present with University of Calgary)

Organization:

City of Saskatoon

Publications:

Markham, J.W., and Yoshida, K., 1979. "Investigation of the Ambient
Air Within the Saskatoon Arena for the Presence of Asbestos
Particles." Dept. Soc. & Prev. Med., Univ. of Saskatchewan.

Inquire K. Yoshida, SRC, 30 Campus Drive, Saskatoon S7TN 0X1.

Markham, J.W., and Yoshida, K., 1980. "Assessment of Asbestos
Contamination of Air in the Saskatoon Arena During Knights of Columbus
Indoor Games." Dept. Soc. & Prev. Med., Univ. of Saskatchewan.

Inquire K. Yoshida, SRC, 30 Campus Drive, Saskatoon S7TN 0X1
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Activity and Description:

Indoor Air Quality and Health Investigation of Three Schools

An extensive case-control study was conducted, along with detailed
examination of indoor air quality in a new energy efficient school
building, in comparison with 2 other schools. Causes of health
complaints by teachers and pupils were uncertain. Aspects of mass
psychogenic illness was discussed as a possible cause.

Work completed 1981.

Research Organization:

University of Saskatchewan

Ken Yoshida, Ph.D., Adjunct Associate Professor

Dept. of Social and Preventive Medicine, College of Medicine
University of Saskatchewan

c/o Saskatchewan Research Council, 30 Campus Drive
Saskatoon, Saskatchewan

STN 0X1

(306)-664-5436

Primary Researcher: J. W. Markham, M.B., FRCP(c)
(at present with University of Calgary)

Funding Organization:

Health Department, City of Regina
Publication:

Markham, J.W., and Yoshida, K., 1981. "An Investigation of Health
Complaints at MecLurg School, Regina." Dept. Soc. & Prev. Med.,
Univ. of Saskatchewan. Inquire K. Yoshida, SRC, 30 Campus Drive,
Saskatoon S7TN 0X1.
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Activity and Desecription:

Investigations of Potential Respiratory Irritants or Allergens in
Thermally Insulated or Fire-gutted Homes

Confidential clinical studies.
Work completed 1983.

Research Organization:

University of Saskatchewan

Ken Yoshida, Ph.D., Adjunct Associate Professor

Dept. of Social and Preventive Medicine, College of Medicine
University of Saskatchewan

c/o Saskatchewan Research Council, 30 Campus Drive
Saskatoon, Saskatchewan

STN 0X1

(306)-664-5436

Funding Organization:

Private client.
Publication:

Client report is confidential.



Activity

and Description:

Airborne Asbestos Particles in a Curling Rink

The presence of amosite asbestos originated from sprayed ceiling
was identified. However, the airborne concentration was far below
any existing safety standards.

Work completed 1982.

Research Organization:

Funding

University of Saskatchewan

Ken Yoshida, Ph.D., Adjunct Associate Professor

Dept. of Social and Preventive Medicine, College of Medicine
University of Saskatchewan

c/o Saskatchewan Research Council, 30 Campus Drive
Saskatoon, Saskatchewan

STN 0X1

(306)-664-5436

Primary Researcher: J. W. Markham, M.B., FRCP(c)
(at present with University of Calgary)

Organization:

Saskatchewan Department of Health

Publication:

Page 53

Markham, J.W., and Yoshida, K., 1982. "An Investigation of Ambient Air

Inside a Curling Rink, Swift Current, for Possible Presence of
Airborne Asbestos Particles." Dept. Soc. & Prev. Med., Univ. of
Saskatchewan. Inquire K. Yoshida, SRC, 30 Campus Drive,
Saskatoon STN 0X1.
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Activity

and Description:

Airborne Asbestos Particles in a Large Office Building
Confidential client study.

Work completed 1982,

Research Organization:

Funding

University of Saskatchewan

Ken Yoshida, Ph.D., Adjunct Associate Professor

Dept. of Social and Preventive Medicine, College of Medicine
University of Saskatchewan

c/o Saskatchewan Research Council, 30 Campus Drive
Saskatoon, Saskatchewan

S7TN 0X1

(306)-664-5436

Primary Researcher: J. W. Markham, M.B., FRCP(c)
(at present with University of Calgary)

Organization:

Saskatchewan Power Corporation

Publication:

Client report is confidential.
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Activity and Description:

Investigation of Health and Comfort Complaints in the Workplace

The New Brunswick Occupation Health and Safety Commission responds
to complaints received regarding health and comfort problems in
office buildings. These are largely from high rise buildings and

during the cold season. Complaints are non-specific and in the nature
of sore throats, runny noses, eye irritation, headaches, rashes,

general malaise, etc. In a few cases, pollutants such as formaldehyde,
ozone, carbon monoxide, dust, solvents, ete. have been measured, but
no significant amounts have been detected, i.e. levels were far below
the occupational health standards, or Threshold Limit Values (TLVs.

Recommendations made in such situations may include checking of the
ventilation system for obvious sources of pollutants, regular maint-
enance of the system, to provide 6 L/s (12 efm) of fresh air per
person as required under Regulation 77-1 of the Occupational Health
and Safety Act, and to maintain humidity at acceptable levels.

Developments in the indoor air quality field are being monitored.
Consideration is being given to adopting a standard such as
ASHRAE 62-1981 for office environments as a guideline.

Organization:

New Brunswick Occupation Health and Safety Commission

Bandu Imbulgoda, Occupational Hygienist

Occupation Health and Safety Commission (of New Brunswick)
P.O. Box 6000

Fredericton, N.B.

E3B 5H1

(506)-453-2467

Funding Organization:

Same as above
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Activity and Desecription:

Air Control Systems

LMBDS-SIDAM Inc. is deeply involved in industrial and plant
engineering, dealing with large volume HVAC systems (heating,
ventilating and air conditioning). Other work includes commercial
renovations, office buildings and light industry plants.

They have experience in designing to striet air control standards
for the hospital environment. Also they are equipped to advise
clients on means of meeting new Quebec standards, set down in
recent occupational health and safety legislation.

Research Organization:

LMBDS-SIDAM Inc.

J. L. Roquet, Vice-President, Marketing
LMBDS-SIDAM Inc.

515 W. St. Catherine St., #625
Montreal, Quebec

H3B 1B4

(514)-282-1803

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.
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Activity and Description:

Socio—economic and Energy-related Impacts of Regulations

James F. Hickling Management Consultants Ltd. has experience
particularly in analyzing socio-economic impact. For example,
they have presently just completed a study of the socio-economic
effects of the phase-out of lead in gasoline in Canada, for
Environment Canada.

The same capability is applicable to the question of potential impact
of regulations to promote acceptable indoor air quality, or to the
potential effectiveness, in behavioural terms, of proposed solutions
to residential and other indoor air quality problems.

Research Organization:

James F. Hickling Management Consultants Ltd.

J. A, McMullen

James F. Hickling Management Consultants Ltd.
Suite 605

350 Sparks St.

Ottawa, Ontario

K1R 7S8

(613)-237-2220

Publication

Lead phaseout study not yet published. Inquire to address above.



Page 58

Activity and Desecription:

1. Development of Air Purifiers
2. Testing of UFFI Homes

Nova Chem Ltd. has had extensive involvement in the testing
of formaldehye levels in homes insulated with urea-formaldehyde
foam insulation, throughout the Maritime provinces. This work
was under contract to Consumer and Corporate Affairs Canada.

Most recently, the company has completed a report on the development
of air purifiers. This work involved investigation of various

pollutant absorbant systems, designed to purify the indoor air in

homes.

Research Organization:

Nova Chem Ltd.

Dr. D. Davies

Nova Chem Ltd.

P.O. Box 1030 Armdale
Halifax, Nova Scotia
B3L 4K9
(902)-455-4690

Funding Organization:

Air Purifiers: Canada Mortgage and Housing Corporation
UFFI Testing: Consumer and Corporate Affairs Canada

Canada Mortgage and Housing Corporation
National Office

Montreal Rd.

Ottawa, Ontario

K1A 0P7

(613)-748-2306

Publication:
Nova Chem Ltd., August 1983. "Development of Air Purifiers".

For Canada Mortgage and Housing Corporation. Inquire Canada
Housing Information Centre, CMHC, Montreal Rd., Ottawa K1A OP7.
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Activity and Description:

HVAC Design

W. L. Wardop & Associates Ltd. has approximately thirty years of
experience in the HVAC (Heating/Ventilating/Air Conditioning)
design field. Experience includes familiarity with nuclear

and hazardous waste storage and design of ventilating systems
handling these materials.

Research Organization:

W. L. Wardrop & Associates Ltd.

W. D. (Bud) Christie, P.Eng.

W. L. Wardrop & Associates Ltd.
77 Main St.

Winnipeg, Manitoba

R3C 3H1

(204)-956-0980

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.
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Activity

and Description:

1. Indoor Air Quality and Risk Assessment
2. Development of Passive Sampler Systems

Bioquest International, Inc., is very active in the area of
determination of indoor air quality and risk assessment, and is
presently receiving federal funds for the development of passive
sampler systems, to be coupled with bioassays for location of
potential problem locations in buildings, and in the evaluation
of corrective measures.

As well, Bioquest has been active in the area of determination
of potential hazards in occupational settings, including evaluation
for toxic constituents in air.

The basic scientific premise of the firm is that the determination of
toxic potential in contaminated environments can best be determined by
the application of biological "yardsticks" to samples of the
contaminated environment, rather than by merely determining the
presence and levels of specific chemicals from a hazardous chemical
list. In part, this is because such lists are often incomplete, and

fail to consider the interactions between various contaminants, but

also because of a conviction that it is the effect of the contaminants
in a particular environment that is of primary importance.

Dr. Martin R. Samoiloff, Department of Zoology, University of Manitoba,
is Bioquest's senior scientist for these projects. (See separate

entry for work by Dr. Samoiloff and Dr. H. D. Gesser on the determin-
ation of toxicity of urea-formaldehyde foams, and evaluation of

toxic constituents of foams.)

Research Organization:

Funding

Bioquest International Inc.

Ms. Hortencia Acosta, Project Manager
Bioquest International Ine.

7 Loyola Bay

Winnipeg, Manitoba

R3T 347

(204)-269-3067

Organization:

Passive sampling: Consumer and Corporate Affairs Canada

UFFI Centre/Centre de la MIUF
Place du Centre

Hull, Québec K1A 0C9
1-800-567-6870

Publications:

Inquire Bioquest International at address above.
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Activity and Desecription:

Building Investigations and Literature Reviews

The British Columbia Ministry of Labour has not undertaken formal
research projects dealing with indoor air quality in homes. However,
the Occupational Environment Branch of the Ministry is very much
involved in assessing workplace air quality. The Subcommittee on
Formaldehyde amd Air Contamination in Publie Buildings, under the
B.C. Inter-Ministry Committee on Safety and Occupational Health,
recommended, in July 1983, that the Occupational Environment Branch
of the Ministry of Labour be designated as the appropriate agency

to continue the work of the Subcommittee. Ministry activities include:

o Investigation of complaints of indoor air quality
in commercial occupancies;

o Ensuring that the minimum outdoor air requirements,
specified in ASHRAE 62-81, are provided in the
buildings investigated;

o Ensuring that building HVAC systems are operated so that
contaminants, generated during non-occupied periods, are
controlled;

o Producing a report on formaldehyde and indoor air quality,
for circulation to interested parties in British
Columbia (see reference below);

o Conducting a program of evaluating and controlling the
hazards, caused by friable asbestos insulation in existing
buildings (see references below); and

o Production of a booklet on office conditions, in which the
issues of indoor air quality and adequate ventilation
rates are addressed (to begin in near future).

(An additional summary of the Occupational Environment Branch's
mandate and approach to indoor air quality is included following
the listing of publications.)

Research Organization:

British Columbia Ministry of Labour

K. R. Martin, Director
Occupational Environment Branch
B.C. Ministry of Labour

#220 - 4946 Canada Way
Burnaby, B.C.

V5G 4J6

(604)-291-9494

Funding Organization:

Same as above

.../ continued
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(continued)

Publications:

Occupational Environment Branch, B.C. Ministry of Labour, 1983.
"Report of the Subcommittee on Formaldehyde and Air Contamination in
Buildings to the British Columbia Inter-Ministry Committee of Safety
and Occupational Health". Research report No. ST30120-1, July 1983,

32 pages. Inquire B.C. Min. of Labour, #220-4946 Canada Way, Burnaby
V5G 4J6

Occupational Environment Branch, B.C. Ministry of Labour, 1983.
"What You Should Know About Asbestos (A uideline Program for the
Control and Management of Friable Asbestos Material in Buildings)"
Booklet, ISBN 0-7719-9787-6, 10 pages. Inquire B.C. Min. of Labour,
#220-4946 Canada Way, Burnaby V5G 4J6.

Committee on Asbestos Hazards in Publiec Buildings, Occupational
Environment Branch, B.C. Ministry of Labour, 1983. "The Control and
Management of Friable Asbestos Materials: (Guidelines for identifying
and controlling the hazards associated with friable asbestos-
containing building materials). Booklet, ISBN 0-7719-9149-5, 16 pages.
Inquire B.C. Min. of Labour, #220-4946 Canada Way, Burnaby V5G 4J6

Additional Summary: Occupational Environment Branch - B.C. Min. of Labour

The Occupational Environment Branch, B.C. Ministry of Labour, has a
responsibility to ensure that working environments meet minimum standards
which are conducive to the health, safety and well being of employees. This
includes the provision of acceptable indoor air quality in factories, offices
and stores within the province.

The Branch has received a large number of employee complaints of
discomfort or illness that may be linked to indoor air quality. Upper
respiratory irritation, allergy-like reactions, and headaches are typical of
the reported employee symptoms. The symptoms often affect, to a varying
degree, a significant portion of the building's population. Widely differing
individual sensitivities to poor air quality conditions have been observed.
The symptoms are usually specific to the building, so that when employees
leave the building, the symptoms disappear.

Low level accumulations of indoor contaminants, such as cigarette
smoke, formaldehyde gas, carbon dioxide, appear to be the most probable causes
of the indoor air quality complaints, yet testing for elevated levels of
specific contaminants is often fruitless. The problems appear most often in
buildings of recent construction for where energy saving practices have been
instituted. For example, to save energy the amount of indoor air introduced
into a building may have been reduced. Problems can often be rectified by
examining and modifying the operation of the building's heating, ventilating
and air conditioning systems, to ensure that adequate fresh air is delivered
to all spaces.

The Branch uses the American Society of Heating, Refrigerating, and
Air Conditioning Engineers, (ASHRAE), Standard 62-1981 as a guide in
appraising acceptable indoor air quality conditions. The standard addresses

../Jeontinued
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(eontinued)

the need for lead time operation of HVAC systems in buildings where the
systems are shutdown or operate in a full recirculation mode during
non-occupied periods. We have found that lead cycles must often be modified to
allow for adequate dilution of any contaminants which have been generated in
the building space independently of the occupants or their activities.

The following are examples of indoor air quality problems found in
commercial buildings:

o poor distribution of ventilation air in the building;

o inadequate or intermittent ventilation rates, particularly
in variable air volume systems;

o contaminated air entering the building through fresh air intakes
or openings (for example, automobile exhausts from parking
garages and pesticides or fertilizers from gardens and lawns
near the building);

o lack of outdoor, air due to fresh air dampers being closed to
save energy;

o low humidity levels during winter months;

o contaminants of indoor origin, off-gassing from furniture,
building materials, or photocopying; and/or

o contaminants from chemicals used in building maintenance.
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Activity and Desecription:

Investigation of Homes with Urea-Formaldehyde Foam Insulation

Field investigation into wall and window construction and infiltration
problems, development of appropriate corrective measures for on-site
applications on commercial and institutional buildings.

Investigations of the circumstances surrounding specific houses
containing urea-formaldehyde foam insulation and the success of
any remedial measures. (completed 1983)

Investigation into urea-formaldehyde foamed-in~place insulation and
of the interaction between houses, U.F.F.lL, climate, occupants and
remedial measures.

Research Organization:

Clerk Window & Wall Technical Services Ltd.

Mare Clerk

Clerk Window & Wall Technical Services Ltd.
370 Riviere

Cowansville, Quebec

J2K 1N3

(514)-725-4713

Funding Organization:

National Research Council of Canada

Cliff Shirtliffe

Division of Building Research

National Research Council of Canada
Montreal Rd., Ottawa, Ontario K1A OR6
(613)-993-1821

Publication:

Clerk, Mare, 1983. "Investigations of the Cirecumstances Surrounding
Specific Houses Containing Urea-Formaldehyde Foam Insulation and the
Success of any Remedial Measures". For National Research Council of
Canada. DBR Publications, NRC, Montreal Rd., Ottawa, Ontario K1A ORS6.
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Activity and Description:

1. Indoor Air Quality Evaluations
2. Monitoring of Developments in the Indoor Air Quality Field

The Occupational Health Division of the Nova Scotia Department of
Health is keeping close track of developments in the field of
indoor air pollution.

T. A. Mejzner, P.Eng. Director of the Division, represents the
Department on the Federal-Provincial Working Group on Indoor
Air Pollution. Division staff has also been involved in

various committees dealing with houses insulated with urea-
formaldehyde foam insulation, and has been evaluating indoor
air quality since 1980. The number of residential evaluations
peaked in 1981, when 368 homes were checked, prior to Federal
inspection and grant programs for UFFI.

Inspections are still carried out for homeowners, at the request
of physicians who suspect their patients' symptoms may be caused
by poor indoor air quality. Current investigations usually consist
of formaldehyde measurement, but often include checks for the presence
of other hydrocarbons and gaseous and particulate contaminants, as
well as biological agents. Standards presently used by the Division
are:

1. Environmental Standards;

2. Threshold Limit Values (TLVs);

3. Levels proposed in drafts presented at different

meetings of the Fed/Prov. Working Group ; and
4. Canadian, U.S. and British Code Ventilation Standards.

Division staff has also been involved, when requested, in
presentations to interested public groups, on indoor air pollution
problems, including indoor air pollution in offices.

Research Organization:

' Nova Scotia Department of Health

T. A. Mejzner, P.Eng., Director, or
Jim LeBlane, Occupational Hygienist

Division of Occupational Health

Nova Scotia Department of Health

P.O. Box 488

Halifax, Nova Scotia

B3J 2R8

Funding Organization:

Same as above.
Residential investigations are confidential.

Publications:

No publications for general use issued to date.



Page 66

Activity and Description:

Seminar Courses Pertaining to Indoor Air Quality

The Faculty of Environmental Design, University of Calgary, has
organized and conducted a series of seminars pertaining to indoor
air quality, and to the conditions required to maintain human health.
Dr. Valerius Geist, principal speaker, has attempted to reach
architects and designers within and beyond the university community,
to relay information in this field that could be given practical
application in building design and construction.

Research Organization:

University of Calgary

Dr. Valerius Geist

Faculty of Environmental Design
University of Calgary

2500 University Drive N.W.
Calgary, Alberta

T2N 1N4

(403)-284-7430

Publication:

Geist, Valerius, 1978. "Life Strategies, Human Evolution,
Environmental Design". Springer-Verlag, New York.

Wilson, Jim, 1983. "Indoor Air Quality: A 'Chemical Soup' in our
Homes and Workplaces" (includes interview with Dr. Geist).
Environment Views 6, No. 4, pp. 12-15, July/August 1983.

Publication available from Alberta Environment, Communications
Branch, 11th floor, Oxbridge Place, 9820 - 106 St., Edmonton T5K 2J6
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Activity and Description:

Homeowner Information on Energy Conservation and Air Quality

Publication of a homeowner's 'question and answer' guide to
home rewinterizing, to resolve confusion about conflicting
recommendations, insulation hazards, ete. Contains section
specifically dealing with questions of indoor air quality.

Development of video production capacity in energy conservation and
indoor air quality, including four short videos for home show use,
featuring caulking, weatherstripping, attic insulation and foundation
wall insulation. Longer term projects include the formation of a stock
shot-bank of video images which would allow others to produce
inexpensive videos without technical field shooting.

Research Organization:

Jon Eakes Enterprises, Inc.

Jon Eakes

Jon Eakes Enterprises, Ine.
C.P. 387, Succursale Delorimier
Montreal, Quebec

H2H 2N7

(514)-598-9988

Funding Organization:

Homeowner guide: Independent Productions
Four videos: Canadian Electrical Association

Georges Portelance

Canadian Electrical Association
1 Westmount Square, Suite 580
Montreal, Quebec

H3Z 2P9

(514)-937-6181

Publication:

Eakes, Jon, 1982. "Insulation Aftermath (The Canadian Answer Book to
Home Insulation Confliet and Confusion)". Ontario Marketing
Productions Limited, Softcover booklet, 79 pages. Inquire
Rewinterizing, OMP, 109 Scollard St., Toronto Ont. M5R 1G4.

Eakes, Jon, 1984. "J'isole Mieux, Repérer et Corriger les Défauts
de l'solation". Les Editions de 1'Homme, softcover book, 334 p.
Updated Translation of "Insulation Aftermath". Inquire Les Editions
de I'Homme, 995, rue Amherst, Montréal, Québec H2L 3KA4.
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Activity and Description:

Indoor Air Quality Analysis for Microbial Factors and Trace Organies

CANPRO Laboratories concentrates primarily on commercial and
industrial air quality analysis, but has been involved in some
residential work as well. Experience includes formaldehyde

analysis in homes insulated with urea-formaldehyde foam insulation.

The laboratory is equipped with samplers to test for both
microbiological factors and trace organic chemiecals in air.
Much of the microbiological work has been industrial and
agricultural in nature, and includes detection of both
moulds and mould toxins. Facilities are available for

gas and liquid chromatography and gas chromatography/mass
spectrometry.

Research Organization:

CANPRO Laboratories (A Division of Research Foods (1976) Ltd.)

Stuart Terhune
CANPRO Laboratories
77 Champagne Dr.
Downsview, Ontario
M3J 2C6
(416)-635-8692

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.



Activity and Description:

Seminars on Ventilation of Energy Efficient Houses

As part of an extension program for rural audiences, seminars
are presented dealing with mechanical ventilation and indoor
air quality. Information is from published sources. Seminars are
ongoing.

Research Organization:

Funding

Alberta Agriculture, Home & Community Design Branch

Donald Wharton

Energy Management Engineer
Home & Community Design Branch
Alberta Agriculture

7000 - 113 Street, 2nd floor
Edmonton, Alberta

T6H 5T6

(403)-427-2181

Research associate: Donna Bagdan

Organization:

Same as above.

Publication:

Wharton, Donald, 1982. "Residential Air-to-Air Heat Exchangers"

Page 69

Home and Community Design Branch, Alberta Agriculture. Homedex
1700-78-4, Fact Sheet, 9 pages, September 1982. Available from Alberta

Agriculture, Edmonton T6H 5T6 FO:
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Activity

and Description:

Contaminants from Residential Combustion Appliances
in the Indoor Environment

The Residential Fuel Combustion Committee, APCA TS-2.3 of the Air
Pollution Control Association, held a technical session at

the 1984 Annual Meeting of the Air Pollution Control Association
(APCA) in San Francisco, June 24-29, 1984, on the subject of
'Contaminants from Residential Combustion Appliances (in the

indoor environment)'.

Increased emphasis on energy conservation has resulted in new
types of heating equipment, such as unvented space heaters,
undiluted furnaces and woodstoves. With the simultaneous
reduction in air change by house tightening, some of these
changes can bring about a benefit, while others may present
serious pollution hazards to the house occupants. Contaminant
levels and/or hazardous conditions, with their possible
solutions, were highlighted.

The Ontario Section of the Air Pollution Control Association
co-sponsored a specialty research seminar on recent developments

in the measurement, evaluation and effects of indoor air

pollution, May 13, 1983 at the University of Toronto. The

seminar was co-sponsored with the Occupational Hygiene Association
of Ontario, with program assistance from the Ontario Ministry of
Labour and Dr. John L. Sullivan of the University of Western Ontario.

Research Organization:

Air Pollution Control Association

Dr. P. Complin, President

Air Pollution Control Association (Ontario Section)
c/o McLaren Plansearch

33 Yonge Street, 7th floor

Toronto, Ontario

M5E 1E7

(416)-365-7275

(re Residential Fuel Combustion Committee)
A. C. S. Hayden, Research Scientist
Canadian Combustion Research Laboratory
555 Booth St.

Ottawa, Ontario K1A 0G1

(613)-996-4570, ext. 182

Publications:

Air Pollution Control Association, 1982. "APCA Issues Position
Statement on Indoor Air Quality" (article). Air Pollution Control
Association Journal 32, p. 548, May 1982.
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Activity and Description:

Data Acquisition and Telemetry Systems Applicable to
Air Quality Measurement

Canadian Applied Technology manufactures data acquisition and
telemetry systems, and represents a line of air quality analyzers -
for carbon monoxide, carbon dioxide, various hydrocarbons, ete.

The Company equips firms to do full air quality investigations,
including data logging and hard copy output. Any equipment providing
voltage or current outputs can be interfaced with the datalogger and
converted to engineering units. The datalogger may be used through an
RS232 computer port, to provide a network approach with central
microcomputer, graphiecs and plotting, ete.

Research Organization:

Canadian Applied Technology

Julie Christian

Canadian Applied Technology
16th Avenue, Buttonville Airport
Markham, Ontario

L3P 3J9

(416)-477-6681

Funding Organization:

Client funded studies
Publications:

Inquire Canadian Applied Technology at address above.
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Activity and Deseription:

Energy Efficient Buildings Program

The Canadian Electrical Association has been conducting an
‘energy-efficient (Double E) building program' aimed at
commercial, industrial and residential customers. CEA's
role has been to provide information to the building trades.
Several hundred Double E houses have been built across the
country since the program began in 1979. Currently, the
Residential Technical Committee of CEA is evaluating the
existing Double E Homes and compiling an Owner's Manual
for those who want to maximize the energy efficient
features built into their homes.

The residential program advocates tighter building envelopes

to reduce uncontrolled air leakage, but recognizes the importance

of providing adequate air quality. Mechanical ventilation systems,
capable of 0.5 air changes per hour, are required under the Program.

Research Organization:

Canadian Electrical Association

Georges Portelance, Manager
CEA Customer Services Division
Canadian Electrical Association
Suite 580, One Westmount Square
Montreal, Quebec

H3Z 2P9

(514)-937-6181

Telex 05-267401

Funding Organization:

Same as above.
Publication:
Canadian Electrical Association, 1983. "Research Continues to Analyze

Indoor Air Quality". Double E Information Vol. 2, No. 1, Spring/Summer
1983. Inquire Double E Information, 1 Westmount Sq., Montreal H3Z 2P9.
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Activity and Description:

1. Literature Research and Air Quality Monitoring
2. Effects of Automotive Emissions

The Environmental Applications Group has experience primarily
in outdoor air quality research and monitoring, but is presently
entering the indoor air quality field.

Related work in outdoor air quality includes:

A literature review study, for Environment Canada, on the
health and environmental effect of automobile exhaust emissions,
plus indoor/outdoor air quality relationships.

Analyses of stack gas emissions being entrained into an office
building ventilation system, and general assessment relevant to
indoor air quality.

Receptor modelling of the contributions of emission sources of
particulates to ambient loadings in cities across Canada.

Specification of Volatile Organic Compounds (VOCs) from indoor solvent
use and smoking, as part of the Ontario VOC Emission Inventory.

Research Organization:

The Environmental Applications Group Ltd.

Gilles Castonguay

The Environmental Applications Group Ltd.
114 Avenue RAd.

Toronto, Ontario

MS5R 2H4

(416)-968-3684

Funding Organization:

Automobile emission study: Environment Canada

Publications:

The Environmental Applications Group, 1983. "Effects of Automotive
Emissions". For Environment Canada. Inquire Environment Canada
Publications, Ottawa, Ontario K1A 0H3.

Kolomeychuk, R., Yeager, L., Spiegel, J., and Yassi, A., 1984.
"Effects of Automotive Emissions". Preprints, 77th Annual Meeting
of the Air Pollution Control Association, June 24-29th, 1984, San
Francisco, California. Inquire Env. Applications Group, address above.
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Activity and Description:

Air Exchange Products and Newsletter

Periodic newsletter, dealing with information on indoor air quality
issues and promotion of company's air exchange products. Research,
development and marketing of air exchange products for
energy-conservative construction.

Research Organization:

CES - Conservation Energy Systems Inc.

Richard W. Olmstead, President
Conservation Energy Systems
800 Spadina Crescent East

P.O. Box 8280

Saskatoon, Sask.

S7TK 6C6

(306)-665-6030

Funding Organization:

Same as above.

Publication:

Conservation Energy Systems, Ine., 1983 to present. "The Air
Exchange (Newsletter)". Regular publication, first issue Fall 1983.
Available from CES, PO Box 8280, Saskatoon S7K 6CS6.
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Activity and Description:

Laboratory Services for Indoor Air Quality Sampling

The Enviroclean Division of MacLaren Plansearch has a fully equipped
laboratory in London, Ontario, with trained personnel and equipment
suitable for air sampling and analysis.

The laboratory is equipped for the determination of trace metals by
atomic absorption, for organie vapours by gas chromatography and for
a variety of other contaminants. Methods of analysis are those
approved by NIOSH (U.S.) and the Ontario Ministry of Labour and are
continuously reviewed and updated, in keeping with new developments
in analytical methodology.

The lab's quality assurance program includes regular participation

in a number of interlaboratory comparison programs, including the
FICP check sample program (Agriculture Canada), the FCAP quality
assurance program (Environment Canada) and the UFFI laboratory
registration program.

MacLaren Plansearch, in conjunction with MacLaren Engineers, has
conducted a number of large-scale research projects, including
studies of indoor contaminant buildup in houses, monitoring of
ambient air quality in offices, and a variety of ventilation

studies using tracer dilution techniques.

Research Organization:

Enviroclean Division of MacLaren Plansearch

Dr. Roy Whitehead, Manager

W. M. Neaves, Chemist
Enviroclean Laboratories
Enviroclean Division of MacLaren Plansearch
320 Adelaide St. South

London, Ontario

N5Z 3L2

(519)-686-7558 (Roy Whitehead)
(519)-686-5711 (Bill Neaves)

Telex 06-23765

Cable LAVALIN TOR or JAYMAC

Funding Organization:

Client funded studies.

Publication:

Enviroclean, 1983. "Comprehensive Environmental Laboratory and
Field Services". Inquire Enviroclean, 320 Adelaide St. S.,
London N5Z 3L2.
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Activity and Description:

Chemical Hazards and Energy Conservation in Buildings

The study is a review of available information relevant to chemical
hazards and energy conservation in buildings. It outlines measures
for conserving energy in both dwellings and commereial buildings,
identifies the most common sources of indoor airborne chemicals,
together with the pollutant levels expected, discusses the potential
health effects of these pollutants, and considers possible connections
between conservation measures and health effects.

Research Organization:

Michael Holliday & Associates

Michael Holliday, Ph.D.
149 Bayswater Avenue
Ottawa, Ontario

K1Y 2G2
(613)-728-9769

Research Associates: David Fletcher, eJohn Park, Jennifer Engelhardt

Funding Organization:

Health and Welfare Canada

Dr. Peter Toft, Chief

Monitoring and Criteria Division
Environmental Health Directorate
Health and Welfare Canada
Environmental Health Centre

de la Colombine Blvd.

Tunney's Pasture

Ottawa, Ontario

K1A 0L2

(613)-992-0891

Publication:

Not yet published. Inquire Health and Welfare Canada at above
address.



Page 77

Activity and Description:

Master's Thesis: Home as a Hazard

This research has concentrated on developing and applying risk
assessment techniques to the problem of chemical hazards in the

domestic environment.

Completion December 1983.

Research Organization:

David Fletcher

Department of Urban Geography
University of Toronto

Toronto, Ontario

M5S 1Al

Publication:

Fletcher, David (not yet published). "Home as a Hazard".
Enquire Dept. of Urban Geography, Univ. of Toronto,
Toronto M5S 1Al.
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Activity and Description:

Upgrading Residential Forced Air Filtration

Detached dwelling units, with forced air heating, offer the
possibility to significantly lower levels of suspended particulate
matter. Several medium-to-high efficiency filtration systems are
compared-with respect to capital costs, annual operating costs and
maintenance requirements.

Data from filter suppliers, heating system installers and

maintenance companies are summarized. Costs for medium-efficiency
filtration are marginally higher, initially, and equivalent in the

long term, when compared with continued use of conventional
low-efficiency filtration. Energy impacts may be minimal -

any losses due to increased resistance are presumably balanced by
gains in fan assembly efficiency, due to cleaner operation.
Maintenance, at regular intervals, is obligatory for such filters.

Public health impacts may be anticipated from the considerable
reduction in suspended particles of small diameter. Furnace
industry policies have contributed to a deterioration in the
efficiency of residential filtration. Complex distribution

and marketing problems prevent widespread availability of
medium efficiency filters at present.

Research Organization:

Funding

Karl H. Raab, Ph.D.

22, Place du Marechal Leclere
F - 59046 Lille Cedex

France

Tel: 33-20-072008

(formerly Vanecouver, B.C.)

Organization:

Canada Mortgage and Housing Corporation

Peter Russell, Research Division

Canada Mortgage and Housing Corporation
National Office, Montreal Rd.

Ottawa, Ontario

K1A OP7

(613)-748-2306

Publication:

Raab, Karl, Ph.D., 1982. "Upgrading Residential Forced Air
Filtration". For Canada Mortgage and Housing Corporation.
Research Report, May 1982, 34 pages. Inquire CMHC Housing
Information, Montreal Rd., Ottawa K1A OP7.
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Activity and Description:

1. Updating Health Standards for Residential Construction
2. Strategies for Healthful Residential Environments

The first study was a short critique of the National Building
Code, dealing predominantly with protection of indoor air
quality.

The second study reviews the available techniques for air quality
maintenance in residences. The methods are classified as source
controls, cleaning and dilution control. Strategies are proposed

for occupants of four typical housing/heating system combinations.
They include technical approaches, elementary housekeeping practices
and some low technology applications.

The researcher notes that a successful household strategy requires
an understanding of pollutant sources, and understanding of
elementary principles of pollution control, periodic review of
changes in lifestyle factors which could alter generation rates, and
awareness of improvements in available technologies.

Research Organization:

Karl H. Raab, Ph.D.

22, Place du Marechal Leclerc
F - 59046 Lille Cedex

France

Tel: 33-20-072008

(formerly Vancouver, B.C.)

Funding Organization:

Canada Mortgage and Housing Corporation

Peter Russell, Research Division

Canada Mortgage and Housing Corporation
National Office, Montreal Rd.

Ottawa, Ontario

K1A 0P7

(613)-748-2306

Publications:

Raab, Karl, Ph.D., 1982. "Updating Health Standards for Residential
Construction". For Canada Mortgage and Housing Corporation. Inquire
Housing Information Centre, CMHC, Ottawa K1A 0P7.

Raab, Karl. Ph.D., (not yet published). "Strategies for Healthful

Residential Environments". Inquire Housing Information Centre, CMHC,
Ottawa K1A 0OP7.
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Activity and Description:

Design and Construction of Low-Energy and Low-Pollution Homes

Allen-Drerup-White Ltd. was responsible for both the design and
construction of two special low-pollution residences for clients just
west of Ottawa, Ontario. Each residence is designed for the lowest
practical indoor air pollution levels, and takes into account the
specific allergic sensitivities of the owners. One house was finished
in the spring of 1984, while the other was substantially completed by
fall 1984. The firm also explored the concept of a low-pollution
housing co-operative, for persons desiring a clean indoor
environment.

For over eight years, the principals of Allen-Drerup-White Ltd.
specialized in the development of new, passive solar, low-energy
building technologies. They are recognized for their work in super-
insulation and solar design, airtight construction and heat recovery
ventilation systems. Studies undertaken by the firm include an
assessment of ventilation standards and their impact on energy
conservation and air quality, for the Riverdale Co-op in Toronto.

They have also been involved in the design and prototyping of
air-to-air heat exchangers for residential use, marketed by
The Air Changer Company Ltd., an associated company.

Research Organization:

formerly Allen-Drerup-White Ltd.
(Designers-Builders and Consultants,
Energy Conservation and Solar Heating)

Greg Allen, P.Eng.
73 Woodville Ave.
Toronto, Ontario
M4K 2J5
(416)-421-4071

Publications:

Allen-Drerup-White Ltd. "Low Energy Houses: Residential Brochure".
Brochure, 30 pages, English.

The Air Changer Company Limited. "The Air Changer Application Guide".
Brochure, 12 pages (English), 16 pages (French).



Page 81

Activity and Desecription:

Information and Support for Persons with Allergies, Including
Indoor Inhalant Sensitivities

The Allergy Information Association is a nonprofit organization
federally registered as a charitable organization. It provides
information and support for persons inquiring about allergic
problems, including common indoor inhalant allergies to dust,
mould, animal dander, etec.

Information sheets are available on various subjects, and
include discussion of the role of indoor inhalant and chemical
contaminants in allergic disease.

Research Organization:

Allergy Information Association

Susan Daglish, President and Newsletter Editor
Allergy Information Association

Room 7, 25 Poynter Drive

Weston, Ontario

M9R 1K8

(416)-244-9312

Funding Organization:

The Association is a federally registered charitable organization.
Funding is by memberships, donations, grants, publication sales
and fund-raising activities.

Publication:
Allergy Information Association. "The Allergy Shot".

Periodical, ISBN 0227-7387, English. Inquire AIA, Room 7, 25 Poynter
Dr., Weston, Ont. M9R 1K8.
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Activity and Deseription:

Indoor Air Quality Monitoring: Commercial/Industrial

Barringer Research Limited provides a measuring and monitoring service
for indoor pollutants, and specializes in sampling particulates, using
high volume samplers. Work to date has been commercial and industrial,

but expertise and equipment could be applied to residential work as
well.

Barringer has a fully equipped laboratory for inorganic and organic
trace analyses, including instrumentation for gas chromatography/mass
spectrometry. Technical capability includes laboratory expertise in
environmental science and mineral exploration analyses.

Research Organization:

Barringer Research Limited

Dr. Ron Jackson, Senior Analytical Chemist
Mr. Alan J. Lipski, Laboratory Manager
Barringer Research Limited

304 Carlingview Drive

Rexdale, Ontario

MI9W 5G2

(416)-675-3870

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.
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Activity and Description:

Air Quality Research: Measurement and Literature Surveys

B.C. Research is a not-for-profit contract research organization
which carries out applied research in a variety of areas, for
government and industrial elients.

The atmospheric environment group has been involved in a number of
indoor air quality research projects:

o computer modelling of gas appliance venting and
combustion air makeup in buildings (mainly residential),
to address problems of carbon monoxide backup of
heating appliances and determine the factors controlling it
(involving literature search of existing models,
selection of best features and creation of new model)
(Gas Safety Branch, Ministry of Labour Canada); and

o measurements and literature surveys, re air quality
generally, and specific air pollutants and their sources
in homes (Health and Welfare Canada, B.C. Government
Ministries, Crown Corporations).

B.C. Research has well-equipped laboratory facilities, including
a broad range of conventional and state-of-the-art sampling and
analytical capabilities.

Research Organization:

B. C. Research

Dr. John Leach / Gordon Esplin
Division of Environment and Health
B. C. Research

3650 Wesbrook Mall

Vancouver, B.C.

V6S 2L2

(604)-224-4331

Funding Organization:

Gas appliance venting: Ministry of Labour Canada, Gas Safety Branch
Indoor air pollutant surveys: Health and Welfare Canada

Publications:

B.C. Research, 1982. "A Study of Residential Combustion Air
Requirements and Air Supplies". For Department of Labour, Gas
Safety Branch. Inquire Labour Canada Publications, Ottawa K1A 0J2.

B.C. Research. "Criteria Reviews of Indoor Air Quality: 1) Aldehydes,
other than Formaldehyde; 2) Oxidants. For Monitoring and Criteria
Division, Health and Welfare Canada, Tunney's Pasture, Ottawa.
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Activity and Desecription:

Indoor Carbon Dioxide Monitoring

During the period November 1981 to February 1982, the British
Columbia Ministry of Environment studied carbon dioxide levels
in the Ministry of Environment Building, 810 Blanshard St., Victoria.

Research Organization:

Funding

British Columbia Ministry of Environment

Mr. Barid Manna

Manager, Air Emissions Management
Ministry of Environment

810 Blanshard St.

Victoria, B.C.

V8V 1X5

(604)-387-4321

Associate researcher: Dave Lockhart

Organization:

Same as above

Publication:

In-house correspondence only. Not published.
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Activity and Description:

Literature Review on Indoor Air Pollution and Housing Technology

CMHC undertook a literature review to remedy the lack of available
information on indoor air quality, especially as it relates to

Canadian building practices, habits and climates. The review
concludes that many materials and conditions which contribute
significantly to indoor air pollution are known to be present

in Canadian homes. However, the number of Canadian homes in which
air pollution levels present a major problem is presently unknown.

Details are presented as to the sources and possible health effects

of various major pollutants, including carbon monoxide, nitrogen
oxides, radon gas, formaldehyde, tobacco smoke, ozone, asbestos,

dust and moulds, bacteria and viruses, and a host of organic chemical
vapours, some of which are known or suspected carcinogens.

Research Organization:

Bruce M. Small and Associates Limited

Bruce M. Small, P.Eng.
Small and Associates
R.R.#1

Goodwood, Ontario
LOC 1A0
(416)-294-3531

Funding Organization:

Planning Division, Policy Development and Research Sector
Canada Mortgage and Housing Corporation

Peter Russell

Research Division

Canada Mortgage and Housing Corporation
Montreal RAd.

Ottawa, Ontario

K1A 0P7

(613)-748-2306

Scientific Authority: Judy Lorimer; Technical Adviser: Peter Russell

Publication:

Bruce M. Small, P.Eng., 1983. "Indoor Air Pollution and Housing
Technology”. Small and Associates, for Canada Mortgage and Housing
Corporation. Research report, Consultant report, 308 pages, ISBN

ISBN 0-920509-00-2, August 1983. Available from Technology and Health
Foundation, R.R.#1, Goodwood, Ontario LOC 1A0.
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Activity and Description:

Studies on Indoor Air Quality in Canadian Homes

Small and Associates is undertaking a comprehensive study program
on indoor air quality in Canadian homes for Canada Mortgage and
Housing Corporation. This work addresses gaps identified in

earlier work (see Small and Associates, "Indoor Air Pollution

and Housing Technology", August 1983). Four primary areas of
study are:

o the research base - to identify Canada's research interests in the
indoor air quality field, and recommend a means of making
information more accessible to all interested persons;

o vulnerable populations - to understand the extent of the Canadian
population adversely affected by hazardous contaminants in
indoor air, and the nature of the range of vulnerability of the
design population for Canadian residences.

o the regulatory framework - to understand the role of legislation,
regulatory powers, and standards, in addressing indoor air
pollution problems in Canadian housing;

o the solutions - to understand what building techniques, and other
practical measures, can be incorporated into constructing, rehab-
ilitating and operating Canadian homes, in order to achieve low
pollution indoor environments.

Research Organization:

Bruce M. Small and Associates Limited

Bruce M. Small, P.Eng, President, Small and Associates
R.R.#1, Goodwood, Ontario, LOC 1A0

(416)-294-3531

Funding Organization:

Canada Mortgage and Housing Corporation

Jim H. White, Research Division

Canada Mortgage and Housing Corporation
Montreal Road, Ottawa, Ontario K1A OP7
(613)-748-2309

Project Officer: J. Lorimer; Scientific Authority: J. White
Publication:

Bruce M. Small, P.Eng. 1985, "Indoor Air Quality in Canadian

Homes: Research and Information Base". Small and Associates,

for Canada Mortgage and Housing Corporation. Inquire Canada
Housing and Information Centre, CMHC, Montreal Rd., Ottawa K1A 0P7.
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Activity and Description:

Documentary: The Twentieth Century Disease

One-hour filmed documentary on allergy and chemical
susceptibility, initially aired March 1983 and re-aired February 28,
1984. The program includes discussions with medical authorities
concerning the health effects of indoor pollutants such as urea
formaldehyde foam insulation, and documents the use of chemically
clean indoor environments as part of a therapeutic program for
sensitized individuals.

Research Organization:

Canadian Broadcasting Corporation

Lawrence M. Gosnell, Producer
Canadian Broadeasting Corporation
Current Affairs Division

Box 500, Station A

Toronto, Ontario

M5W 1E6

(416)-925-3311 ext. 2314

Funding Organization:

Same as above
Publication:
Lawrence M. Gosnell, 1983. "The Twentieth Century Disease”. Canadian

Broadcasting Corporation, 3/4 inch Video-Cassette or film., one hour,
March 1983. Inquire L. Gosnell, CBC, (416)-925-3311/ext 2314.
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Activity and Description:

State-of-the-Art Review of Indoor Pollution Research

A considerable amount of research on indoor pollution is accompanying
the increase in public awareness of problems in buildings (building
syndrome, building sickness). The object of the project is to monitor
the research findings, with a view to implementing the results (where
practicable) in future building projects, as well as the existing
building stock, where problems exist.

Alberta Public Works, Supply and Services is also working on the
introduction of air quality standards into electronic office
design guidelines.

Research Organization:

Alberta Public Works, Supply and Services

Dr. Sam Mattar, Project Manager

Alberta Public Works, Supply and Services
Suite 1001, John J. Bowlen Bldg.

620 - 7th Ave. S.W.

Calgary, Alberta

T2P 0Y8

(403)-297-6367

Funding Organization:

Same as above.

Mr. George Gerencser

Alberta Public Works, Supply and Services
21st floor, College Plaza

8215 - 112 St.

Edmonton, Alberta

T6G 5A9

(403)-422-1675
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Activity and Description:

Inquiries Services for Occupational Health and Safety

The Canadian Centre for Occupational Health and Safety provides
an inquiry service regarding occupational health and safety
questions. The scope of the centre's work is limited to indoor

air in occupational settings only.

Research Organization:

Canadian Centre for Occupational Health and Safety
250 Main St. East

Hamilton, Ontario

L8N 1H6

Tel: (416)-523-2981; Telex: 061-8532

Funding Organization:

Government of Canada
Publications:

Canadian Centre for Occupational Health and Safety, 1983.
"Introducing CCOHS". Pamphlet, English and French, available
from CCOHS, 250 Main St. E., Hamilton L8N 1HS6.

Atherley, G.R.C., Goldman, N., and Moriarity, W., 1983. "A
User-Oriented Service of Information and Advice in Occupational
Health and Safety: The Experience of the Canadian Centre for
Occupational Health and Safety". Numbers A83-5E (English) and
A83-5F (French). Available from CCOHS, 250 Main St. E.,
Hamilton L8N 1H6.

Halton, D.M., 1982. "Photocopiers: Do They Pose a Health Hazard?"
Numbers P83-1E (English) and P83-1F (French). Available from
CCOHS, 250 Main St. E., Hamilton L8N 1HS.

Halton, D.M., 1983. "Occupational Exposures From Spirit Duplicator
Operations". Numbers P84-2E (English) and P84-2F (French). Available
from CCOHS, 250 Main St. E., Hamilton L8N 1HS6.

Marha, Karel, 1982. "The State of Knowledge Concerning Radiation
Emissions from Video Display Terminals". Numbers A82-4E (English)
and A82-4F (French). Available from CCOHS, 250 Main St. E.,
Hamilton L8N 1HS6.

Marha, Karel, 1983. "VLF - Very Low Frequency Fields Near VDTs
And an Example of Their Removal". Numbers P83-5E (English) and
P83-5F (French). Available from CCOHS, 250 Main St. E.,
Hamilton L8N 1HS.
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Activity and Desecription:

Filtering Equipment for Fine Particulates and Gaseous Pollutants
Development and testing of filtering equipment, using chemisorbant
and Multi-Mix (R) filtration media, for adsorption, absorption,
neutralization, complexation, and oxidation of gaseous pollutants.

Research Organization:

Circul-Aire Inc.

Dr. B. C. Pant

Circul-Aijre Inc.

5885 Ouest, Boul. Henri-Bourassa
Montréal, Québec

H4R 1B7

(514)-336-3330

Funding Organization:

Same as above.

Stephen Huza, Vice-President
(514)-336-3330

Publications:

Pant, B.C., 1983. "Filtering Equipment: Gaseous Pollutants".

ASHRAE Research and Technical Committee Seminar on Indoor Air Quality,
April 4, 1983, Toronto. Reprints available from Circul-Aire Inc.,

5885 Henri-Bourassa, Montreal H4R 1BT7.

Pant, B.C., 1982. "Formaldehyde in the Indoor Environment:
Sources, Health Effects and Control". ASHRAE Seminar,
June 27, 1982. Reprints available from Circul-Aire Ine.,
5885 Henri-Bourassa, Montréal H4R 1B7
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Activity and Desecription:

Indoor Air Quality Sampling and Analysis

Clayton Environmental Consultants has capability and experience
in both outdoor and indoor air quality sampling and analysis,
including asbestos sampling, occupational hygiene samples, and
various NIOSH tests.

Clayton's laboratories are equipped for atomic absorption, gas
chromatography and spectrophotometry. Acecreditation, by the
American Industrial Hygiene Assocation, was approved in January 1984.
The firm is associated with Clayton Environmental Consultants

in the United States and, through them, has access to two

additional acecredited laboratories, with similar equipment,

as well as facilities for gas chromatography/mass spectrometry
(GC/Mass Spec).

Experience in indoor air quality analysis includes formaldehyde
measurement in residential situations and analysis of various
‘odour complaint' or 'building illness' situations.

Research Organization:

Clayton Environmental Consultants

Douglas S. Smith, Vice-President and General Manager
Clayton Environmental Consultants

400 Huron Church Rd.

Windsor, Ontario

N9C 2J9

(519)-255-9797

Funding Organization:

Client funded studies
Publication:

Client reports are confidential.
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Activity and Deseription:

Federal Building Energy Conservation R&D Plan

A planning document, looking at trends, problems, and opportunities
in energy use in buildings, for the Federal Building Energy
Conservation Sector (BECS) Committee. The paper sets forth a set of
research and development needs, and a method for evaluating and
ranking research and development proposals. Building energy
conservation research programs were divided into six sub-categories,
one of which is Indoor Air Quality.

Research Organization:

Energy Mines and Resources Canada
National Research Council of Canada

Doug Walkinshaw

Division of Building Research, M24
National Research Council of Canada
Montreal Rd.

Ottawa, Ontario

K1A OR6

(613)-993-8232

Funding Organization:

Energy Mines and Resources Canada

Hamid Mohamed, Secretary

PERD/BECS Committee

Office of Energy Research and Development
Energy Mines and Resources Canada

10th Floor, 580 Booth Street

Ottawa, Ontario

K1A 0E4

Publication:

Report for federal building energy conservation research
planning purposes.
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and Description:

Evaluation of Radon and Air Quality Control Techniques

Project was to test methods of soil gas exelusion from houses, and

the effectiveness and energy cost of various ventilation techniques,

in four houses at Elliot Lake. Measurements were made of formaldehyde,
organic vapours, humidity, odours, radon and energy consumption, before
and during occupancy. The variation of ventilation rate, with control
methods, was measured. Satisfactory control of humidity, odours and
radon was achieved, at low forced ventilation rates, via a fresh air
intake on the forced air ventilation system.

Research Organization:

Funding

DSMA ATCON LTD.* (with Acres Consulting Services Ltd.)

*this company no longer exists; contact researcher directly at the
address below:

Mr. A. G. Scott

Arthur Scott and Associates
Box 164

215 Burnamthorpe Rd. W.
Mississauga, Ontario

L5L 3A2

(416)-828-2389

Organization:

Ontario Ministry of Municipal Affairs and Housing
Ontario Ministry of Energy

Publication:

DSMA ATCON, 1983. "Evaluation and Air Quality Control
Techniques - Phase III of Collaborative Design Project,
Elliot Lake Houses". DSMA Report No. 1283/1292.
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Activity and Description:

Development of Alternative Electronic Air Filters

Research and development has been underway to produce alternative,
less-expensive methods of electronic air filtration, that will not
generate ozone. Home units have been placed on the market; patents
applied for in Canada, U.S. and overseas.

Research Organization:

Engineering Dynamies Ltd.

C. J. Joannou / Wm. Pick
Engineering Dynamies Ltd.
Highway 29

Carleton Place, Ontario
K7C 3P1

(613)-257-5450

Funding Organization:

Same as above.
Publication:
Engineering Dynamies Ltd., 1983. "Information on Dynamie

Electronic Air Filter". Fact sheet,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>