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Industry Product Testing .
Leveling the Playing Field

Building products and materials are now being scruti-
nized for their impacts on broader ¢nvironmental con-
siderations as well as indoor air quality (JAQ) and on
occupants’ comfort and health. These considerations
include the local and global atmosphere, energy, and
natural resources and systems. How building materials
affect becupants is receiving far more attention; this
stems from a growing awareness of sick building syn-
drome and the sifuations of asthmatic, allergic, and
chemicaily-sensitive building occupants.

The growing interest in the environmental conse-
quences of building design, construction, and operation
is variously called susiainable design, green building,
and environmentally-responsible design, among other
things. The flood of media interest, publications, confer-
ences, and marketing for architects and other building-
design professionals reflects the growing awareness.
Government and corporate activities point to a shift in
design emphasis toward a much greater consideration of
the environmental impacts of butlding design.

In 1981, we coined the term building ecology to

describe the inter-relationships of buildings to building -

occupants and to the broader environment {Progressive
Architecture, April 1981). We were particularly inter-
ested in the impacts of buildings on their occupants’
health — not just air quality, but also lighting, acoustics,
and other aspects of indoor environmental quality under
the dssigner’s control. Now we find the term building
ecology used frequently as part of the new-found inter-
est in environmentally conscious design.

*

The Imporiance of Mat§r5a3 Selection

Building materials and products are extretiely
important [AQ determinants when a building is newly""
constructed, renovaged, or furpished. They emit volatile
organic chemicals (VOCs) that can be odorous, ;miat»
ing, or toxic. New building materials can easily
tribute many thousand times the VOCs that are eni
by the normal use of the building. On the other’ fand,
once they have aged for seve;aﬁ% weeks or months,
building materials coniribute oniy a small fragtion ‘of.

total VOC emissions: sometimes as little as 1 or2% of o

all VOCs and typically around 10 to 30% dependinigon -
the emissions from occupant use of the building. Onee
buildings are occupied, occupant activities and the
related office or consumer equipment and: products
usually, dominate the sources of indoor air poliution.
Building maintenance and cleaning products can be the
greatest source of VOUs depending on their composi-
tion and frequency of use.

Building design professionals {architects, engineers,
interior designers, landscape architecis, and others)
exert enormous influence on manufacturers of building
products by their material selections and specifications,
The cost of specified products and materials for a
building is far larger.than the professionat design fees:
typically, it is upwards of 3 to 10 times as large. A
100,000 square foot office building or school, at $100/
square foot, costs $10 million to construct with $4 mil-
ion to $6 million in material costs. In fact, some build-
ing design professionals, facility managers, and Gthers
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charged with selecting and specifying such purchases
are now leveraging their power to insist on products
that contribute to good IAQ and meel other environ-
mental criteria. Manufacturers have responded by eval-
uating and modifying their products and by marketing
them with information on their environmental impacts
or the lack thereof.

1AQ is not the only performance issue being
addressed; designers and manufacturers alike are con-
sidering a whole range of other environmental factors.
Table 1 lists a few of the more prominent ones. These
factors are important in each phase of a product’s life
cycle. Major phases of a product’s life cycle are the
extraction of raw materials, the transport of raw materi-
als and manufactured components, manufacture or
assembly, packaging, distribution, acquisition, con-
sumption or use, and disposal or recycle. Among all the
categories of environimental concerns, the impacts on
IAQ and, thereby, on occupant health and well-being
_are-among the best understood and easiest to predict
‘and evaluate at this time ~ despite the substantial gaps
in our knowledge.

Table 1 - Environmentat criteria — categorical impacts of
design decisions.

Macro Environment
Atmospheric impacts
Water use/pollution
Resource depletion: limited vs. renewables
Biodiversity — habitat loss
Energy
Required for construction
Required for use of facility
Disposal or re-use
Energy conservation
Waste
Re-use of existing facility, infrastructure
Recyclability
Byproduct production
Waste generation
Impact on air, water, soif, living things
Health and Welfare
Socio-economic impacts
Byproduct toxicity
Local secio-economic impacts
Global socio-economic impacts
Hazards of production, use, disposal

Indoor air quaiity — human health

Efforts to develop criteria and procedures for assess-
ing other impacts of materials through life-cycle analy-
ses (LCAs) are just in their infancy. Some of the more
enlightened manufacturers are scrambling to assess
their products’ environmental impacts and are partici-
pating in a number of public and private activities
airped at standardizing such assessments. The Chemi-
cal Manufacturers Association has a group looking at
risk assessment with an emphasis on VOC emissions
testing. Armstrong World Industries has developed and
advocated its own approach 10 life-cycle analysis. The
US Environmental Protection Agency, the American
Institute of Architects, the American Society for Test-
ing and Materials, and many others all have active
projects in this area. (See the list of representative
projects and contacts at the end of this article.}

Evaluation Standards

Material specifiers and purchasers need fo be able to
make meaningful comparisons between products.
Without relable data such as standardized testing
results for comparable products, such comparisons ars
virtually impossible to make. To generate this informa-
tion, there is a need to develop standard methods for
testing and evaluating products.

While some manufacturers have trade associations
that have developed standardized emission tests for
their products, many remain steadfast in their head-in-
the-sand positions. As a consultant to architects and
building owners, I've worked with manufacturers m
diverse contexis. Many simply do not know what
comes out of their products after manufacture or later
in the life cycle. It seems obvious that product develop-
ment should be based on such knowledge.

Developing and using standardized test procedures
can help conscientious manufacturers improve thelr
products, By comparing test results to those of compet-
itors products, they can determine, at least, that they are
no worse than the norm for the industry. Companies
benefit in the long run by climinating many lawsuits
and by providing a strong defense in those that must be
pursued. Potential purchasers benefit by reviewing
comparable information among products with compa-
rable end uses. JAQ in general improves by a reduced
number of products with excessive emissions.

The “ignorance-is-bliss” attitude sustained by many
manufacturets is not supporicd by recent court decisions,
particularly in lawsuits regarding manufacturers’ Hability
for asbestos, formaldehyde, certain fermiticides, and a
{ong list of other hazardous materials, Cousts have ruled
that lack of knowledge is not an acceptable defense.
Juries are not forgiving of manofacturers” ignorance.
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Some industries have adapted existing trade associa-
tions or created new ones to help them respond to the need
for “environmental” performance information including
the development of standardized test protocols. This cre-
ates a level playing field where small and large competi-
tors are equals, and where decisions including product
selection or legal action are not arbitrary.

The Case of Formaldehyde from Composite-
Wood Products.

The increased use of composite-wood building prod-
ucts with formaldehyde-based resins resulted in high
formaldehvde concentrations as buildings were tightened
up o conserve energy. The earliest reported siudies were
those of Lars Mglhave and Ib Andersen of Denmark; they
reported their studies of formaldehyde emissions from
chipboard in the early 1970s. By the late “70s, concem
had spread throughout Europe and the United States.
Formaldehyde concentrations exceeding one ppm were
not uncommon in homes and buildings where these prod-
ucts were abundant either in the structure, in the finishes,
or in the fumnishings. This was particularly the case in
mobilehomes and manufactured housing.

The identification of formaldehvde as a possible
human carcinogen in the early 1980s accelerated
improved testing, standard tests, and emission limits.
Affected individuals filed many lawsuits, often success-
ful, against mobilchome manufacturers as well as the
composite-wood products industry itself. Some Euro-
pean governments adopted a maximum air concentration
limit of 0.1 ppm formaldehyde based on human irritation
responses. These limits were more widely embraced in
Furope and North America in the early 1980s.

Al that time, the composite wood products indusiry
(particleboard, hardwood and softwood plywood manu-
facturers) developed a standard test for formaldehyde
emissions from their products. Product iabeling and the
development of low-emitting and even of non-formalde-
hyde-resin based products followed. The standard test
was adopted in the mid-1980s by the US Department of
Housing and Urban Development for those products
used in manufactured housing and mobilehomes. It later
became an ASTM standard test (E1333). It 1s now under
revision, and the new version is likely to incorporate
much of what has been learned by indoor air researchers
and commercial laboratories from testing VOC emis-
sions from many types of products and in various types
of environmental chambers and other testing apparatus.

Over the past two decades, formaldehyde emissions
have decreased enormously (generally more than ten-
fold) due to improved formulations and manufacturing
techniques. Standardized test results have stimulated
these changes and made their evaluation more reliable.

Purchasers have learned that they have choices, and the
manufacturers have reacted appropriately. Other prod-
uct classes such as carpets, adhesives, and painis are
cuwrrently undergoing similarly significant revolutions
in composition and manufacturing processes. Conse-
quently, emissions of toxins and irritants to the building
(and the larger) environment are lessening.

The National Particleboard Association has begun a
comprehensive program to test VOC emissions from
industry products. By identifying the dominant com-
pounds emitted from the products, the manufacturers
can learn which components are the most important
sources and make changes that wili improve perfor-
mance and marketability and reduce legal liability. The
first resulis indicate that there are significant differ-
ences among products and that purchasers can benefit
from obtaining test data. Results of the first tests are
shown in the following article, Particleboard and MDF
Emissions Test Results.

The Case of Carpet

Responding to considerable public and some govemn-
mental concem regarding odor, rritation, and possible
health effects from VOCs emitied by newly installed
carpets, the Carpet and Rug Institute (CRI) developed its
own test for measuring certain compounds emitted from
its members” products. The test is based on the ASTM
Standard D35116-90, Guide for Small Environmental
Chamber Determinations of Organic Emissions from
Indoor Materials/Products. CRT has developed a labeling
program for its members’ products that pass CRI’s stan-
dards.

Many of CRI’s critics believe that the tests may be mis-
leading because the number and type of each manufac-
turer's products tested is very small. CRI officials believe
the testing program will result in improved carpet prod-
ucts since it has already been able to identify at least some
carpet products with emissions that exceed its standards.
The test method developed for CRI's program has been
revised slightly and is about to go through the balloting
process on its way to becoming a standard at ASTM.

Improvements in carpet tile are an impressive exam-
ple of the positive use of emissions test data. When
required to respond to a large customer’s concerns aboui
emissions in the mid-1980s, Milliken began evaluating
its product. The product was radically changed, and now
Milliken’s carpet tile is very low-emitting when com-
pared to the rest of the major manufacturers’ products.
Using a backing made from a combination of polypropy-
lene and polyethylene instead of PVC, Miliiken has
come up with a carpet tile with very low emissions right
from the start. Meanwhile, the other major manufactur-
ers are using a conventional PVC backing that has fairly
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high VOC emissions by comparison: perhaps ten times
as high as Milliken’s. And, these emissions generally
tend to decay slowly.

I addition, Milliken has for several years offered a
low-VOC adhesive for use with its product. Milliken
does not emphasize the IAQ advantages of its producis
in its marketing efforts; unless a potential specifier or
purchaser asks for emissions test results, they may never
learn of the advantages available. Other low VOC-emit-
ting (solvent-free) carpet adhesives are available
throughout the floor-covering industry, although some of
the older products are still on the market.

Testing Shows the Differences Can Be Large

Within particular product types, measured emissions
of a hazardous or odorous component may be as much as
a hundred times greater than those of a competing prod-
uct, In many casgs, certain hazardous substances are
simply not present in one product that is functionally
equivalent to another that emits the substances. Tests can
show the decay rates of emissions so that installation
practices, ventilation, and occupancy can be arranged to
minimize occupant eXposures.

Detailed testing that identifies ail chemical substances
reveals that different manufacturers’ products, ones that
appear virtually identical, may actually emit some very
different compounds. For imstance, testing of nineteen
different manufacturers’ samples of SBR latex-backed
nylon carpet for CRI has shown threefold differences in
the emissions of 4-phenylcyclohexene (4-PC), the com-
pound responsible for the distinct “new carpet” odor.
And, testing of just two samples of the same type of prod-
uct for the Consumer Product Safety Commission found
some significantly different compounds emitted by each,
(Please see IAB, Vol. 2, No. 6, pp. 4-14.) Unpublished
recent tests reportedly suggest that some new SBR-latex
formutations produce non-detectable 4-PC emissions.

Test Method Development

Testing chemical emissions from different types of
products often requires modifying existing test meth-
ads., Wet-applied products dry quickly and have high,
short-term emissions while solid-sheet materials emit
steadily over many months and even years. Caulks and
fillers applied in buildings in continuous beads may
have initial emission bursts like wet products do, but
then continue to emit slowly for months or years.
Assemblies such as carpet systems (for example, car-
pet, cushion, adhesive, underlayment) require special
protocols to test their installed performance. These pro-
tocols must consider not only the carpet itself but also
the pad, adhesive, seaming compounds, floor prepara-
tion compounds, and even underlayment or other sub-
strate.

Thin-film wet products like paints and sealants that
dry very quickly will produce very high chamber con-
centrations immediately after installation. This means
that several special procedures are needed: to handle
the very high moisture content of chamber air, to
account for shorter sample collection periods, and to
focus efforts on the first few hours and days of product
life. More than 95% of their fifetime emissions ocour
during these initial hours and days. Dry products such
as plywood and particleboard have relatively low emis-
sions during the first few hours and days, but their
formaldehyde emissions can be measured for months
and even years after installation. It may take two years
or more to reach the “haif-life” for formaidehyde emis-
sions from these products,

Much of the standard guidance currently available is
not sufficiently detailed to prescribe exact test proce-
dures for various types of products and matertals. Some
ad hoc test methods have been developed in order to
allow manufacturers to provide the required dma, How-
ever, such test results may not be accepted by all who
ask for them. Furthermore, buyers may not be able w©
compare resuits of tests conducted by different methods.

Conclusion

We strongly recommend that manufacturers and
industry associations form emissions-testing commnit-
tees to determine whether they need and want to
develop a standard test method for their products. They
can also determine whether they want io creale some
type of labeling program so that purchasers can easily
compare products. The Danish government has started
a labeling program based on the time required for emis-
sions to decay sufficiently that irritation and odor prob-
lemns will not be likely. They have also worked with
industry to find substitute chemicals for foxic ones
found in products such as paints. These programs we
important examples of eifective cooperation between
government and industry for the benefit of all.

For more information:

The Environmental Resouwrce Guide is a quarterly publication
from the American Instituie of Architects inciuding, among other
things, maierial reports containing modified life-cycle analyses of
various generic building materials and product types. These are
general overviews of environmenial 1ssues and do not. in them-
selves, identify environmentally preferable products. They do sug-
gest the sorts of guestions designers and other specifiers and
purchasess of building products should be asking of manufacturers,
Available from the AlA, (800) 365-ARCH or (202) 626-7300.

ASTM Committee E5G on Environmenial Assessment. This
group is writing standards for Green Buildings, Pollution Preven-
tion, Life Cycle Analysis, and other environmental design con-
cerns. Contact Rose Tomasello, Staff Manager, ASTM, 1916 Race
Street, Philadelphia, PA 19103, (215) 209-3481.
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The EPA Indoor Air Clearinghouse is a source for reference doc-
uments, information, contacts, and free publications. {800} 438-
4318.

The Chemical Manufacturers Association has a project looking
al risk assessments related to emissions from indoor sources. Con-

Emissions Testing

Particleboard and MDF
Emissions Test Resulis

The average TVOC emission rate from unfinished
particleboard and medium-density fiberboard (MDF)
was 1.35 mg/m’shr (excluding formaldehyde) at the
end of a five-day small environmental chamber test
cycle. Two thirds of the total VOC emissions was ace-
tone and hexanal (46 and 21% respectively). Lami-
nated products’ emissions ranged from 0.17 mg/mz’-hr
for particleboard with thermofused melamine to 2.11
mg/m3°hr for particleboard with vinyl.

Mike Hoag of The National Particieboard Associa-
tion reported these results in a paper prepared for pre-
sentation at the 28th International Particleboard/
Composite Materials Symposium held April 12-14 in
Pullman, Washington. Formaldehyde emissions tests
are conducted and reported routinely, but these results
represent the first published survey of particleboard
and MDF product VOC emissions in the US. They
indicate that these products can be strong sources of
YOC emissions, and they demonstrate the value of
detailed emissions testing.

Identifying the dominant compounds (acetone and
hexanol} allows manufacturers fo determine their
source. It also allows for evalaating the potentiat for
odor, irritation, or toxic effects from exposure to the
products. Finally, it ailows potential purchasers to com-
pare test results from specific preducts or product types
and make informed decisions prior to a purchase or
specification decision.

As expected, nearly all emissions decreased with
increasing exposure time after 24 hours. Very wide
ranges of emissions in finished materials exist. Accord-
ing to Hoag, these differences are likely due to differ-
ences in the laminating materials or the adhesive
systems. In general, VOC concentrations were lower in
the finished materials than in the unfinished ones.

Table 2 lists the notations used in subsequent tables
and figures for convenience. Table 3 lists the test
results tor all products. Note that in most cases, two
samples of each type of product was tested. (Hoag's
paper did not state whether these were from the same
or from different manufacturers.) We have caiculated
the age of the products based on Hoag's report. The

tact Carolyn Leep, Manager, Health Issues, CMA, 2501 M Sireet.
NW, Washington, DC 20037, (202) 887-1100, fax (202) 867-1237.

EPA: Center for Environmental Research Information, Cincin-
mati, (513) 569-7562.

report contains chamber concentration data for 19 indi-
vidual VOUs. We have not reported those data here due
o space limitations.

Figure [ shows calculated TVOC emission factors
for each product test at 24 and 120 hours, We have used
a log scale to improve the readability of the figure.
Note the very large differences even among MDF prod-
ucts. These differences are in both the absolute levels
reported and in the decay from 24 hours to 120 hours.
This suggests the importance of product selection
based on emissions test results.

Figure 2 shows the calculated formaldehyde emis-
sion rates for all products. Here again, emissions differ
greatly among products and indicate the importance of
emissions data in the manutfacturing and selection pro-
cesses. Some products’ emissions appear to actually
increase from 24 hours to 120 hours. The reader is
urged o review the data for formaldehyde emissions In
Table 3. Note the very large differences among prod-
ucts of the same type. Also note the lack of consistent
decay rate patterns. These resuits suggest the need for
more careful control of the sample specimens before

Table 2 - Notations used for test materials.

Subsirates
syYp Southern Yellow Ping
MDF  Medium-density fiberboard
HDWD  Hardwood
WFIR

Overlays

Western Fir

HPL High-pressure laminate
MSP Melamine-saturated paper
Vas Vereer 2 sides — Oak or Beech/Poplar

VNYL & mil vinyl
LBWP  Low-basis weight paper — 30 gram top coat
Adhesives

WBCC  Water-based contact cement
TF Thermofused

ur Urea formaldehyde

EPXY Epoxy

Vol. 3, No. 3
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Table 3 - Ghamber air concentrations for various MDF and Particleboard products (after Heag).

SAMPLE AGE FORMALDEHYDE TWOCT ! TVOoC THWOC/TVOC
DESCRIPTION | months ug/m”~3 ppm ug/m”3 %
24Hrs [ 120Hrs | 24Hrs | 120Hrs | 24 Hrs [ 120Hrs 1 24Hrs | 120 Hrs | 24 Hrs | 120 Hrs

MDF/SYP 35 603 421 0.49 0.34 2588 851 2880 18 50.2 a2.7
MDFISYP 7.5 24 123 0.10 0.10 849 647 900 734 94.3 &8.1
MDFANFIR 7.3 99 132 0.08 8.1 171 73 196 83 87.2 83.0
MDF/WFIR 6.7 809 375 0.66 0.30 244 132 414 182 831 725
MDFAWFIR a5 120 85 0.10 0.08 415 266 436 292 $5.2 911
MDF/HDWD 39 248 153 0.20 0.12 1546 1108 1666 1176 2.8 840
MDF 8.6 183 175 0.5 0.14 1610 402 1628 442 98.9 51.0
MDF - 8 110 129 0.08 010 1649 807 1706 816 96.7 989
HPL/SYPIWBCC 23 116 54 0.08 0.04 114 64 156 a7 731 738
HEL/SYP/WBCC 2.3 127 79 0.10 0.08 82 96 95 102 86.3 94.1
MSPISYPITF 3.1 85 &2 0.05 0.05 100 43 134 82 748 7.4
MSP/SYPAF 2.5 9 - 26 0.01 0.02 78 89 26 85 81.3 1.2
V2SISYPIUF 4.7 364 408 0.230 0.33 443 427 494 472 88.7 90.5
V2S/8YPIUF 2.8 719 371 0.58 0.30 283 a5 418 116 70.1 733
YNYLISYP/ERPXY 29 14 28 0.01 0.02 2451 877 2520 854 87.3 79.3
VNYLISYPIERXY 6.5 21 21 0.02 0.02 62 808 87 862 71.3 84.0
LBWP/MDF/UF 2.6 145 153 0.11 0.12 468 350 504 370 92.9 945
LBWP/MDF/AUF 28 246 8g 0.20 0.07 121 125 47 140 82.3 £9.3

* TIVOC = Total of individual VOC concentrations,

Figure 1 - TVOC emission factors for each product test at 24 and 120 hours.

MDF {various species)

HPL/ISYPWBCC

| 24 Hrs

MSPISYPITF

V2SISYPRIUF

VNYL/SYP/EPKY

LBWP/MDF/UF

1 10
TVOC EMISSION FACTORS: mg/m?2-hr

testing, possibly involving a lengthy conditioning pro- Reference:

cess o achieve reasonably stable conditions. Whale this Mike Hoag, 1994, “Particleboard and MDF VOC Emissions
; ; ; ; i Testing,” presented ai the 28th International Particieboard/Compos-

will decrease the value of testing at two time points to ~ 'oSi0&. P : P

observe decay, the five-day period appears far too short ite Materials Symposium, Pullman, Washington, Aprif 12-14, 1994,

to obiain data useful for long-term projections. Contact:

Mike Hoag, Nationa! Particleboard Association, 18928 Premiere
Court, Gaithersburg, MD 20879-1569, (301) 670-0604.
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Figure 2 - Formaldehyde emission rates for all preducts.

MDFISYP

MDFWFIR

MDF/HDWD

MDF

120 Hrs |

HPLISYPIWEBCC

MSPISYPITF

Y2S/SYPIUF

VNYLISYPIEPXY

LBWPMDF/UF

£.01 0.1

1 10

FORMALDéHYDE EMISSION FACTORS mg/im*2-h

Svmposium Report

indoor Air and Human
Health

Human responses to contaminated air are at the root
of all TAQ concerns. Whether we are assessing a prob-
lem building, establishing regulations, or designing a
new building, ultimately all our actions hinge around
our understanding of the impacts of the building envi-
ronment on occupant health and well being.

A truly remarkable event, the Oak Ridge Nattonal
Laboratory (ORNL) Life Sciences Symposium, Indoor
Air and Human Health Revisited, recently addressed
this relationship of indeor air and human health. It was
full of provocative concepts and research reports as
leading scientists discussed the state of knowledge in
their field. The organizers plan a book with the papers
from the symposium to be available later this year. The
broad range of topics included sensory responses, neu-

rotoxicity, allergy, respiratory iliness, bioaerosols, and

cancer.

The symposium was impressive for all the knowl-
edge that does exist; however, it was even more evident
that there are a multitude of unanswered questions. In
summarizing the conference, Ken Sexton of EPA iden-
tified some themes he extracied. He called them the
three “M’s: markers, mixtures, and multi-factorial.

Markers are needed, Sexton said, for chemical classes
and biocontaminants, and methods for assessing these
are still lacking. The topic of mixtures comes io us
often, he said, but little work has been done on indoor
air mixtures. Although the probiem is obviously imme-
diate and unavoidable in indoor air, we have not really
addressed it. The third “M” is the multifactorial charac-
ter of LAQ problems: the mixtures of issues, if you will.

All we spoke to who atiended the symposiom
thought well of iis organization and presentation. The
following are short notes from some of the sessions.
Hopefully they will whet your appetite for the upcom-
ing book, and we’ll advise you as soon as it’s available.

Sensory Response and Sensitivity

Bili Cain (Yale University and San Diego} organized
this session to relate the neurcbiology of the sense of
smell to the latest knowledge of likely human
responses 10 chemicals or mixtures, Cain has contrib-
uted an enhanced understanding of olfaction and irrita-
tion by measuring human responses to chemicals. Also
included were discussions of predictive models of irri-

Vol. 3, No. 3

Indoor Air BULLETIN 7



tation and odor based on the structure-activity relation-
ships of chemicals.

Cain prefaced the session by asking the fundamental
question, “do odors and irritants cause adverse health
effects?” He posed two issues the indoor air commu-
nity addresses that need illumination from this perspec-
tive: 1) How do we solve present problems, and 2)
How do we prevent future problerns? Cain said that we
are fundamentally interested in being able to predict
what will happen when people are exposed to indoor
air contaminants se we can do something about it if
necessary. In his session summary, Cain identified the
issues he considers important and said there is a need
for standardized protocols for researchers.

Neurobiology of Smeli

Charles Greer (Yale University) discussed the neuro-
biology of the sense of smell. He said the environment
affects the life of olfactory receptor cells, the keys to
smeil. They can be adversely affected by dirty environ-
ments. To illustrate, he said that while fypically they
last about 60 days, they can last 90 days in a clean envi-
ronment like the Colorado mountains, but they might
live onky 30 days in 2 dirty environment like that of
New Haven, Connecticut. Thus, the cells change in
response to repeated exposure to odorants. Repeated
environmental insults can damage receptors resulting
in death and, eventually, a lack of regeneration. Thus,
there will be a loss in the number of receptors with
aging.

According to Greer, the local nervous system circuits
take the most important [odor] signal and amplify it ~
increase the signal-to-noise ratio. He said that the
olfactory pathway — the route from the nerves to the
brain — offers an optimal conduit for introducing physi-
cal, including toxic, substances to the brain. This, we
note, has been suggested as the mechanism for several
important diseases.

Odor and Irritation

Enrigue Cometto-Muitiz discussed findings from the
work he has done with Bill Cain on odor and irritation,
Studying both anosmics (people who lack a normal
sense of smell) and normosmics (people capable of
normal odor detection), he presented results from
numercus studies of human responses to individual
compounds and mixtures. Major factors seem to be the
water or lipid solubility of the substances. These char-
acteristics determine their ability to cross the proiective
barriers and reach the olfactory nerve sites for smell or
irritation.

In general, Cometto-Muiiiz said, pungency thresh-
olds occur at concentrations about one-third of the sat-

uration vapor pressure of a compound. Odor thresholds
tend to be considerably lower — perhaps an order of
magnitude or more, Eye irriiation tends to occur at con-
centrations between the two, but closer to nasal pun-
gency, at least for a series of acetates they studied, for
example. There are large differences in the odor thresh-
old determinations made by various researchers, but,
Cometto-Muniz said, there is consistency between the
Yale group's findings and the meta-analysis done by
Devos et al. (Please see the references at the end of this
article.) And, the more complex the mixtare, the higher
the degree of additivity they have found with a few
studies of imited numbers of chemicals.

Mathematical Models

Michael Abrahams (University College, London)
discussed his mathematical modeling to predict nasal
pungency and odor threshold. He has developed a
model based on c¢ritical chemical characteristics such
as lipofilicity, hydrogen bonding, and polarity. He said
his equation predicts nasal pungency well, but it does
not do as good a job for odor thresholds when com-
pared with empirical studies. He has found that ai low
concentrations, 1wo separate chemicals act indepen-
dently while at higher concenirations they interact and
dissolve less rapidly. He emphasized the time-depen-
dence of irritation sensitivity as an important factor in
indoor air exposure assessment.

Elecirophysiological Indicators

Gerd Kobal (Univ. of Erlangen, Nuremburg, Ger-
many)} discussed his methods of detecting a response
by monitoring implanied electrodes that detect changes
in electrical potential prior to the subject’s awareness
of an odor or irritation event. He regards this as a prom-
ising technique for obtaining data more rapidiy and
easily than using many human subjective-response
techniques.

Psychological Aspects

Finally, Susan Knasko (Monell Chemical Senses
Center, Philadelphia) discussed studies done to evalu-
ate human responses to odors in real-life situations. She
said odorants are pumped into air-conditioning systems
in Japan for their presumed beneficial effects. She also
mentioned the availability in Japan and the US of prod-
ucts labeled as therapeutic based on their odor charac-
teristics, These practices and products, she said, are
based on the assumption that pleasant odors have posi-
tive effects. However, a study using odorants and pla-
cebos showed that people’s expectations dominated
their response, not the characteristic odors to which
they were exposed.
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Dr. Knasko said the majority of studies have found
no effects of odors on task performance. The exception
was a study that found a positive effect of pleasant
odors on vigilance (the number of signals detected out
of the total presented to a person). While aroma thera-
pists make claims of the beneficial effects of odors,
Knasko said there are no studies in the literature that
demonstrate such claims are justified.

Respiratory and Allergic Effects

Cecile Rose (National Jewish Center for Immunol-
ogy & Respiratory Medicine, Denver) chaired the ses-
sions on allergy, sensitivity, and respiratory effects. She
started with an overview organized around the different
ways of looking at the issues as follows:

« Anatomic sites of inierest; nose, sinuses, large
airways, small airways, and interstitium.

«  Qutcomes of interest: disease approach, focuses
on diagnoses and treatment rather than cause and
effect.

»  Types of indoor/occupied spaces and effects on
respiratory outcomes.

= Types of exposures: infectious agents, allergens,
irritants.

Hospital Environmentis

Andy Sireifel (Univ. of Minnesola; discussed
Aspergilli and Legionella in hospital -environments.
With spore sizes of 2.5 to 3.0 pm in diameter, Aspergilli
can easily be airborne and inhaled. Of course, hospitals
are high-risk environments because of the increased
susceptibility of patienis with compromised health sta-
tus. e described many incidents in which inadequate
separation of occupied zones from consiruction zones
resulted in illness, sometimes large scale. Disturbing
the environment as much as happens during construc-
tion resulis in considerable increases in airborne micro-
organisms. In one case, cleaning the tops of fluorescent
tight fixtures reseited in the release of spores and an
outbreak,

Streifel has found many construction-associated
disease outbreaks, and, as a vesult, has developed strin-
gent guidelines he believes are necessary to conirol the
transmission of dust and particles from construction
activity into occupied areas of hospitals. The guidelines
include construction barriers, but Streifel has not found
it easy to obtain compliance. Furthermore, he has iden-
tified numerous pathways for micro-organisms {o
migrate such as leaky window frames. Installing a
smoke-evacuation system allows windows to be sealed
in hospital rooms ~— this eliminates an important path-
way for bicaerosols. Streifel said anti-fungal treatments

are necessary in fireproofing materials used over struc-
tural steel components.

Visitors can be sources of biocontaminants, and their
activities are not easy to control. Limiting the number
of wvisitors is the only effective measure Streifel
described. To control fungal spore concentrations i a
scaled room, he suggested that >10 air changes per
hour would be required. He suggested that air supply
be 10% greater than exhausi, and that point-cf-use
HEPA filtration be emploved. He also recommended
monitoring the control eqaipment performance rather
than assuming that it works without verification.

Controlling Tubercuiosis Effectively

George Kubica (Dunwoody, Atlanta) discussed
tuberculosis control, a growing concern as the number
of cases increases and drug resistant strains appear, The
TR bacterium is found in a droplet nuclei less than 4
pm in diameter. A cough produces 3500 droplet nuclet
and a five-minute talk aboutr 3000. Humans breath
about 20 ft® of air per hour. The three methods avail-
able to minimize the risks of nosocomial infections are
ventilation, high-efficiency filtration, and UV.germi-
cidal irradiation. No one method alone is sufficient.
The only demonstrably effective means of controlling
TB is UV light according to the studies described by
Kubica. Ventilation alone is simply not a practical con-
trol method. The dangers of UV light to humans can be
addressed by placing the light high in the room to pro-
tect visitors and hospital personnel: air circulation is
controlled so that air is exposed to the UV without
unsafely expesing occupants. Ventilation, on the other
hand, cannot significantly afford control at practical
raies of air movement and exchange, Kubica said.

individual Variability in irritation
Hesponsiveness

Dr. Rose also read a brief synopsis of the presenta-
tion on variable irritant responsiveness prepared by
Rebecca Bascom (Univ. of Maryland) who was unable
to attend due o a family illness. According to Rose,
Bascom said that inherited characteristics modified by
environmental factors are the basis for differential
responsiveness among individuals. People sensitive to
environmental tobacco smoke (ETS) have far greater
measured] upper-airway resistance and marked inhibi-
tion of mucociliary clearance after exposure to ETS
compared to non-ETS-sensitive individuals. Tech-
nigues such as acoustic rhinometry provide sensitive
tools to measure the nasal congestive response to ETS
and should help us understand the physiology of the so-
cailed annoyance complaints of SBS.
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QOzone and Upper Respiratory Effects

Robert Devlin (EPA’s Health Effects Research Lab
(HERL)) discussed the effects of air pollutants on the
apper airway tract. He described methodologies of
interest. Then he said their use shows far more sensitiv-
ity to house dust mite exposure for subjects previously
exposed to ozone. He said there is a strong correlation
between ozone exposure and immediate hospital
admissions for asthma. His data suggest that low-level
irritant exposures augment allergic responses in sus-
ceptible populations, contributing to morbidity associ-
ated with poor IAQ.

Fungal Bioaerosols

Harriet Burge {Harvard) said; “Fungi are designed
for dispersal in air.. Any fungus to which you are
exposed is probably capable of causing an allergic
reaction, We are only limited by our ability to identify
the organisms to which you are exposed. This is the
area where we need to do the most work — exposure
assessment.”

Burge also said that the fungal volatiles (gases
reteased from fungi metabolism) are importani as odor-
ants that cause discomfort, as irritants, and as possible
carcinogens. We still do not know what causes SBS;
there are no data to connect SBS to micro-organisms.
But, she said, “I firmly believe we shouldn’t live in
moldy houses, ever!” She suggested house dust might
be used as a surrogate for airborne exposure.

Endotoxins

Don Milton (Harvard) discussed endotoxins, a com-
ponent of gram-negative bacteria cell walls, starting
with words from Lewis Thomas’ Lives of a Cell:
“Endotoxin must feel really awful to a cell because it
calls in napalm, bombing, and strafing.” He is, of
course, referring to the immune system’s responses.
According to Milton, endotoxins are very potent, and
there is a lot of heterogeneity. They directly affect res-
piratory function, for example, as indicated by the rela-
tionship between forced expiratory volume and
endotoxin concentration in air. An outbreak of respira-
tory illness among lifeguards at a public swimming
pool was associated with elevated endotoxin levels
originating in water features at the pool.

Dust Mites

Thomas Platts-Mills (Univ, of Virginia) described
the epidemic of asthma in the US and other countries,
citing data of growing asthma incidence on several
continents. He said it is hard to prove what’s happen-
ing, but opined that hay fever is less prevalent than for-
merly because people don’t go outside as much.

He pointed an accusing finger at fitted carpets that
can't be cleaned. {“Vacuum cleaning doesn’t work,” he
said, “it just adjusts the dust mites.”) Central heating
keeps mites warm year-round. Air-tight homes main-
tain humidity in which mites thrive, According to
Platts-Mills, houses are built too tight. He points to fed-
eral regulations requiring 10 air changes per hour (ach)
for lab rats — otherwise they get pneumonia and die.
However, our houses are built to get around .2 ach,
and that just isn’t enough. Finally, cool wash detergents
allow us to get our clothes looking clean without using
water hot enough to kill dust mites.

An interesting study he cited found that exposure to
dust miies at age 2 was a betier predictor of current
asthma than current exposure for children several years
later. He said that both cat and cockroach allergy are
very strongly related to asthma. Allergy is an important
risk factor for asthma, but exposure to a rhinovirus on
top of that will pui an allergic child in the hospital
emergency room. So, Platis-Mills says, the design of
children’s bedrooms during early childhood is critical
to their health later on. Day-care centers are also
important, especially for very young children, and they
are generally very poor from an environmental health
perspeciive.

Cat allergen is an issue in offices because it sticks to

everything: it’s virtually always present because people £

bring it in with them. In contrast, he said, mite allergen
is not a problem because it does not stick o things.

Hypersensitivity Diseases

Dr. Rose also discussed building-related asthma and
hypersensitivity pneumonitis (HP). According io Rose,
*..HP characterizes a spectrum of granuiomatous,
interstitial, and alveolar-filling lung diseases resulting
from repeated inhalation of, and sensitization to, a wide
variety of organic dusts and low-molecular-weight
chemical antigens that are often present in indoor envi-
roniments.”

She said that most studies suggest a rather low prev-
alence of HP, but she suggested it is likely that unrec-
ognized HP is actually quite common based on several
factors. The disease resembles others and is ofien
accompanied by normal chest radiography and pulmo-
nary function. False negatives can arise from lesls mea-
suring precipitating antibodies, once considered the
gold standard for diagnosis. The antigens that cause HP
and astlima are abundant where water damage creates
favorable growth conditions for microbial contami-
nants, a common occurrence in modern homes and
buildings.
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If a diagnosis of HP is made in a single individual n
a building, it should be regarded as a sentinel health
event because others similarly exposed may be at risk.
Results of her investigations indicate that building-
retated hypersensitivity lung disease is not rare, that
attack rates are often high (ie., near 70%), and that
early removal from exposure may not lead to complete
resolution of symptoms, physiologic abnormalities, or
inflammatory changes in some individuals. She recom-
mends an interdisciplinary approach for the manage-
meni of building-relaied hypersensitivity diseases
involving physicians, industrial hygienists, building
engineers, epidemiclogists, and building occupants.

Rose Summary

In her summary, Rose indicated that unraveling the
science of building-related respiratory effects will
involve understanding the complex interplay between
host factors, the nature of the inhalant, and the circum-
stances of exposure.

For host factors, the work of Devlin identifies
ozone-sensitive allergic asthmatics, Bascom describes
ETS-sensitive individuals with variability and mucocil-
lary clearance and nasal resistance foliowing low-level
irritant expesures. Identifying host factors such as
atopy and ETS sensitivity has important implications
for understanding the epidemiology of building-related
respiratory complaints. Sampling methods such as
nasal iavage and measurements of nasal resistance
have important applicability as tools to define the
inflammatory evenis in the respiratory tract that lead 1o
building-associated illness.

As pointed out by Burge, Milion, and Platts-Milis,
characterization of indoor allergens, irritants, and tox-
ins and the development of better methods for exposure
assessment are critical in understanding respiratory
health effects from indoor air and will undoubtedly be a
major focus of future research. With respect to infec-
tious inhalants in buildings, many questions remain
regarding their transmission and control. However, as
Streifel points out, we know ecnough about hospital
construction and demolition risks to immuno-compro-
mised patients that we mast implement methods to pre-
vent hospitals from becoming unwitting causes of
infection-related mortality. Similarly, as pointed out by
Platts-Mills, allergen avoidance in homes must become
first line therapy in the management of cat and mite
dust sensitive asthmatics.

Respiratory infections, irrifation, and hypersensitiv-
ity discases are undoubtedly much more widespread
than is currently recognized. In some cases, keeping
the patient out of the building may not lead to resolu-
tion of abnormalities even when illness is recognized

quite early. Future research efforts should include mul-
tidisciplinary teams of epidemiologists, basic scien-
tists, clinicians, ventilation engineers, and indusirial
hygienists.

Neurotoxicity

Hugh Tilson (EPA’s Health Effects Research Lab)
chaired the session on neurotoxicity. He said the symp-
toms from exposure to VOCs, pesticides, and carbon
monoxide in indoor air resemble symptoms of stress.

Vernon Benignus (EPA's Heaith Effects Research
Lab) described research into the effects of chemical
irritants on task performance. He described two funda-
mental mechanisms. One is systemic and affects the
central nervous system (CNS). The other is functional
and iis affects are other than systemic. Describing the
problems in research, he focused on the problem of
choosing the exposure concentration to study. He
pointed out that if the effects of concentrations found in
the environment were easy to find, the levels at which
they occur would not be permitted in the research con-
text. In order to do the studies at environmental levels,
researchers musi run large numbers of subjects to get
statistically significant effects. It is difficult 1o actually
blind both subijects and researchers to the exposure
conditions, although we may partially blind subjects by
using several different exposure levels. Exploratory
work reguires hypothesis testing for confirmation.

He reviewed the work done to date of relevance to
indoor air. He pointed out that Mplhave’s work
reported in 1986 used sensitive subjects and was not
double-blind. Oto’s efforts to replicate Mplhave’s
findings (1990) did not use sensitive subjecis and couid
not replicate the results. Kjaergaard er al. (1991
repeated the work with sensitive and non-sensitive sub-
jects, and ot results on digit-span tests in both groups.
Bach et al. (1990) exposed non-sensitive subjects to
four concentrations of formaldehyde and found a dose-
response related decline in digit-span performance.
Benignus concludes that there are performance etfects
from irritant exposure, but that there is only one con-
vincing study, that of Bach er /. There is simply too
tisile literature avatlable on the problem at this time.

Since there was so iittle on indeor air, Benignus said
he looked at related literature on the effects of noise
and cold on task performance. There he found clear
evidence of impacts. However, even this literature, he
said, was characterized by insufficient or inconclusive
data. One explanation of the effects found is the dis-
tractton hypothesis: that noise and cold effects are
results of disruptions of task performance. He recom-
mended that tests used to evaluate the impacts of

Vol 3, No. 3

Indoor Air BULLETIN 11



indoor air should use well-standardized tasks known to
be sensitive to other conditions.

Conditioning and the Immune Response

Donald T. Lysel (Univ. of North Carolina) presented
one of the most provocative papers at the meeting. In
his laboratory, researchers place Lewis rats in a cham-
ber for 40 minutes and give them mild electrical shocks
five times. Then, twelve days later, they return the rats
to the shock chamber without shocking them. This 1s
referred to as exposure to conditioned aversive stimuli.

The results are significant: they include measurable
changes in immune system measures such as natural-
killer cell formation and the responsiveness of splenic
and blood iymphocytes to T- and B-cell mitogens.
Lysel says these results clearly demenstrate that learn-
ing processes can be involved in the neural and endo-
crine responses 1o environmental stimuli and these
responses can induce propounced alterations of
immune siatus.

Lysel described a variety of mechanisms that can
produce the observed changes including CNS signals
to the immune system via the hypothalamic-pituitary-
adrenal axis and nerve fiber connections with cells of
the immune system.

We believe Lysel’s findings are significant for cases
such as building occupant exposure to a transient
indoor air pollution exposure event. Such exposure
may result in decreased immune system performance
during subseguent, similar, or new exposures.

Mechanisms of Immune System Stress

Bruce Rabin (Univ. of Pittsburgh) described the way
the brain franslates a perceived stress into an immune
system response. The immune system constantly sur-
veys the body to identify things that should not be
there. When it sees something, it signals the brain by
sending cytokines. Odor, especially irritating odors,

IAQ News
ISIAQ Election Results

Thomas Lindvall, founding and outgoing president of
The International Society of Indoor Air Quality and Cli-
mate (ISTAQ), has announced the results of the soci-
ety’s first open election for officers. The new president,
beginning September 1, 1994, is Professor Olli Sep-
pianen of Helsinki University. Three vice presidents
were elected, including for Policy, Susan Rose (USA),
for Practice, Gauie Flatheim (Norway), and for
Research, Marco Maroni, (Ttaly). All three were incum-

overlap with the imrmune system in this respect. When
the brain learns from the immune system that some-
thing is going on that should not, it signals the endo-
crine system through the sympathetic nervous system
and the hypothalamus to stop reproduction — such as
leukemia — by down-regulation. Thus, stressful siua-
tions down-regulate the immaune system.

Why do rheumatoid arthritis, colitis, and other dis-
eases arise at times of stress? Down regulation {rom
stress accompanied by pre-dispositions to immunologi-
caily mediated disease, says Rabin. When we attempi
to perform a frustrating task, there are changes in car-
diovascular and neurcendocrine responses. In acue
stress, CD-8 cells increase. In chronic stress situations,
CD-8 cells decrease, This is importani. In auto-immune
diseases such as hepatitis, the immune system elimi-
nates the viras. If the immune system fails to get rid of
the hepatitis virus, chronic disease occurs.

There are big differences between acute and chronic
stress in terms of immune system functioning a8 deter-
mined by CD-8 production. There are big differences
in natural killer cell production as well. Childhood
abuse, for example, is a clear predictor of lower pro-
duction of natural killer cells. And cerebral dominance
is a predictor of immune system function; it is known
that left-handed people die carlier than right-handers.

Studies with monkey communities show that having a %
buddy buffers against the effects of stress on immuno-
suppression. This is also well established in humans,
Rabin said. Finally, moderate exercisers habituate 1o the
voluntary stress of physical exertion and don't respond to
stress by immuno-suppression as much as do non-exer-
cisers. Meanwhile, high performance athietes don’t get
the protection against disease obtained by moderate
€XLrCisers.

Feferences:

M. Devos et of, Standardized Human Offactory Thresholds,
New York: Oxford University Press, 1990.

bents having been originally selected by the organizers
of ISIAQ. Professor Ken-ichi Kimura {Japan) is the new
treasurer and Douglas Walkinshaw (Canada) was
elected secretary.

Fifty-three percent of the members/founders cast
votes. Some founders are not members but were permit-

ted to vote. All five candidates won by a substantial £

margin, and only in one race did the runner-up receive
more than a fourth of the votes. Each of the five ¢lected
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officers was the ISIAQ Nominating Committes recom-
mendation for the office. These and the other 14 candi-

. dates were nominated by mail and agreed to accept the

nomination. The detailed vote count appears below.

{STAQ was founded in 1992 and is an independent,
open membership organization for professionals,
researchers, and policy makers in the indoor air and cli-
mate field. Members have started two task forces to
address issues of moisture control in buildings and
investigations of problems buildings. ISTAQ is a spon-
sor of many conferences such as Healthy Buildings '94
in Budapest (August 22-26, 1994), Healthy Buildings
'05 in Milano (September 11-14, 1993), Indoor Air 36
in Nagoya (July 21-26, 1996), and other conferences
planned for Australia and Norway.

The $100/year membership dues (360 for students)
covers a subscription to the journal, Indoor Air, now in
its fourth vear of publication. fndoor Air is edited by
David Grimsrud and is published by Munksgaard of
Copenhagen, Denmark. Members also receive a $35
discount off the regular prices of BULLETIN subscrip-
tions. Muiii-year subscribers paid in advance receive
bonuses. While the society has no paid professional
staff, Dr. Walkinshaw has performed the functions of
its execulive officer on a voluntary basis since the
founding of the organization. Readers who wish to join

" or obtain more information should contact ISIAG at

PO Box 22038, Sub 32, Ouawa, Ontario, Canada XK1V
OW2, fax (613) 731-2559.

ISIAG Election Vote Count

The following is a detailed accounting of the votes
for the five elected offices, as reported by the Election
Committee, Ole Fanger, Thomas Lindvall, and James
E. Woods, Ir.

Publications

Indoor Air 93 Summary
Report — Get This Book!

What an awesome task! What a magnificent job!
OHi Seppinen, President of Indoor Air 93, and other
conference organizing committee members have com-
piled the Indoor Air '93 Summary Report. This may
establish another precedent that future conference
organizers will want to follow: the creation of a single,
readable volume summarizing the giant triennial meet-

ing.
Like all the conferences before it in the triennial
series, Indoor Air 93 was large, well-attended, and full

President
Qlli Seppanen, Finland 241
Charlene Bayer, USA 6
Abstain 2

Vice President, Policy
Susan Rose, USA 194
Philomena Bluyssen, The Netherlands 42
Abstain 13

Vice President, Practice
Gaute Flathaim, Norway 152
Charlens Bayer, USA 9
Hal Levin, USA 64
Francis Offerman, USA 8
Robert Clorest, USA 4
Richard Shaugnessy, USA 7
Abstain 5

Vice Fresident, Research
Marco Maroni, ltaly 137
Charlene Bayer, USA 13
Givtianc Cammarata, ltaly 3
Koichi deda, Japan 11
Jouni Jakkola, Firland 11
Penntt Kalliokoski, Finland 6
Lars Mgthave, Denmark 42
Peder Wolkoilf, Denmark 19
Abstain 7

Treasurer
Ken-ichi Kimura, Japan 212
Charlene Bayer, USA 21
Absiain 16

Secretary
Douglas Waikinshaw, Canada 207
Francis Gallo, USA 14
Brian Krafthefer, USA 22
Abstain 6

of hundreds of papers representing the broad range of
isspes concerning the international indoor air commu-
gity. No one who attended could possibly absorb even a
large fraction of the many outstanding papers, posters,
and workshops — the six volumes of the Proceedings are
daunting. However, Professor Seppénen and his collab-
orators have digested the valuable information from the
Proceedings to create the summary report. It is a very
handy companion to the Proceedings and a valuable
resource by Hself, even if one does not own a copy of
the Proceedings.
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The repori contains a 32-page executive surmmary
prepared by Professor Seppinen. The Finnish confer-
ence organizers have written summaries of the 29 con-
ference sessions. There is an annotated bibliography of
the 690 papers presented at the conference, and a com-
plete listing, keyword index, and author index.

Professor Seppinen’s executive summary is a clear
overview of the current state of knowledge in indoor
air. We found his views on ventilation and thermal con-
trol especially interesting because, writing in the area
of his own expestise, he offers more observations and
analysis than in some of the other portions of the sum-
mary. His surnmary comprises one of the most suc-
cinct, comprehensive overviews of indoor air issues
available anywhere.

Each of the 12 authors of the conference session
summaries is a Finnish indoor air expert with substan-

Publications

Assessing Ventilation in
Commercial Buildings

Andy Persily has done it again: another excellent tech-
nical publication from the NIST scientist. This one
includes just about everything you might want (0 know
about assessing veniilation in mechanically ventilated
commercial buildings. It's 123 pages long and describes
specific procedures that can be applied in the field. Persily
has done lots of assessment himseff, and he has written a
useful, clear, well-illustrated manual for professionals
concemed with building HVAC system performance.

Persily’s goal was to provide enough information for a
reliable preliminary assessment. He says the outcome may
be that there is a need for a more detailed, complete sys-

Publications

Moldy Houses: Clean-up
Procedures from Canada

“Why is mold a problem?” Starting with this question,
a new booklet provides detailed advice on cleaning up
mold from every conceivable type of surface. While
intended for the residential environment, the advice is
applicable elsewhere as well. The 32-page publication
from the Canada Mortgage and Housing Corporation
(CMHC) begins by stating in bold print: PEOPLE
SHOULD NOT LIVE IN MOLDY HOUSES! It gives
reasons why and discusses how to identify mold and dis-

tial command of the subject matter addressed in the one
to four sessions they describe. The reviews are anno-
tated with references to the conference papers from

both oral and poster sessions. While not every paper is 4

mentioned specifically, most are included in some sort
of general remarks. The session summaries are typi-
cally six to ten pages, making them quite readable
while not being excessively detailed. We recommend
reading the summary with a copy of the relevant Pro-
ceedings volume handy to look up data in papers of
particularly interest.

The cost of the report including postage by air mail
is 300 Finnish Marks. At this writing, that is about US
$54. Copies are available from the Finnish Society of
Indoor Air Quality and Climate - FISIAQ, PO. Box 87,
FIN-02151, Espoo, Finland, fax 358 0 431 3611.

tem evaluation. The intended audience is the typical TAQ
professional who lacks a mechanical engineering back-
ground or experience. All in all, we think many of our
readers will find this a very useful, straightforward publi-
cation.

To obtain a copy (while they last), contact Andrew J.
Persily, NIST, Bldg. 226 Room A313, Gaithersburg, MD
20899, (301) 975-6418, fax (301) 990-4192.

Reference:

Andrew K. Persily, Manual for Ventilation Assessment in
Mechanicaily Ventilated Commercial Buildings (NISTIR 5329}
Gaithersburg: National Insiitute of Standards and Technology,

tinguish it from dirt. Then it goes into more than 20
pages of instructions on how to decontaminate and
clean,

Copies in English or French are available from
CMHC, 700 Montreal Road, Ottawa, Ontario K1A
OP7, (613) 748-2000.
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In Memorium

Jerome J. Wesolowski

May 11, 1932 - January 1, 1994

On January 1, 1994, Dr. Jerome J. Wesolowski passed
away after a brief battle with lung cancer. Jerry had a dis-
tinguished career in the public health field and, during the
last fifteen vears, was active in the indoor air community.
He served on numerous siate, national, and international
bodies, and oversaw the establishment and operation of
the indoor air program at the California Department of
Health Services, the first statewide IAQ program in the
US. He was a keen student of the literatare in the indoor
air field, and he frequently stimulated important profes-
sional work, research, and dialogue.

Jerry received a Ph.D. in nuclear physics from Wash-
ington University in 5t. Louis, MO, 1n 1963, During his
early years of research on nuclear reactions and fission
physics, he used neutron activation and x-ray fluores-
cence to analyze trace elements in ambient aerosols and
begin his career path in environmental science. He was
one of the original principal investigators of the lunar
malterials obtained by the Apoilo 11, 12, and 13 mission
astronauts. As a co-principal investigator in California’s
Aerosol Characterization Experiment, he collaborated
with numerous other distinguished scientists in a pioneer-
ing study of smog aerosols.

At the time of his death, Jerry had served for 21 years
as Chief of the Air and Industrial Hygiene Laboratory of
the California Department of Health Services, At the
Department of Health Services, he founded the California
Childhood Lead Program, the California Human Monitor-
ing Program, and the California Indoor Air Quality Pro-
gram, He achieved international recognition for his work
on exposures to lead and 1AQ including passive smoking.
He authored or co-authored over 200 scientific research
papers contributing to the development of a beiter under-
standing of human exposures to environmental pollutants,

His public service included membership on the EPAs
Science Advisory Board Committee on Indoor Air Qual-
ity and Total Human Exposure and on the Clean Air Sci-
ence Advisory Committee, On the former, he helped
review EPA’s report on Respiratory Health Effects of Pas-
sive Smoking: Lung Cancer and Other Disorders, the
report establishing the basis for EPAY identification of
ETS as a carcinogen. He served on the National Research
Council’s Committee on Advances Assessing Human
Exposures to Airborne Pollutants which prepared the
veport Human Exposure Assessment for Airborne Pollut-
ants: Advances and Opportunities.

In recent years, Jerry was active in founding and direct-
ing the US Committee on Poland’s Environment (COPE),

a non-profit organization established to foster better
understanding of Polands environmental problems and
their solutions. Among Jerry’s many COPE initiatives
were; co-sponsorship of the conference Voluntary and
Involuntary Smoking in Central and Eastern Europe, in
Warsaw; co-sponsorship of a scientific symposium in Pul-
tusk, Poland, on “Protecting Workers, the Environment
and Health in a Market Economy: Translating Science
inte Policy and Action”; a research study on the “Rela-
tionships Between Residential Indoor Poliution and
Housing Characteristics” in Krakow; and, sponsorship of
numerous Polish scientists and specialists to participate in
training programs, exchanges, and confergnces in the 15
and Europe. In recognition of his many contributions to
Poland's efforts to solve its many environmental health
problems, the Polish Society of Hygiene, established in
1857, awarded Jerry Honorary Membership.

Jerry was a founding member and director of the Inter-
national Society of Exposwre Analysis (ISEA). In the
Society, and in many of his other activities, he brought a
constant challenge that researchers clearly idensify their
hypotheses and that work be of high scientific quality. In
his honor, the Society has established the Jerome J. Weso-
towski Award for sustained and ouistanding contributions
to the knowledge and practice of human exposure assess-
ment. The first award will be made at the 1994 Joint Con-
ference of the ISEA and the International Society of
Environmental Epidemiofogy (ISEE) in Research Trian-
gle Park, NC, September 18-21, 1994,

Jerry was deeply commirtted to ralsing conscicusness
about the health effects of smoking — both on the large
population of smokers in eastern Europe and on passive
smokers worldwide. He warned attendees at the Warsaw
conference that they should carefully consider the source
of funding for much tobacco-smeking-related research
and know the allegtances of those who reported on such
research.

For those of us who knew Jerry, his loss is a deep and
heartfeit one. 1 was personally privileged to enjoy his
company On numerous occasions: to be treated to his
incredibly quick wit and to observe his personal concern
and his deep social commitment. He strongly believed
that in the public health field, you should “Always do the
right thing; it will gratify some... and confound the rest!”

Note: Major portions of this article were based on an
article by Dr. Joan Daisey for publication in the Jowrnal
of Exposure Analysis and Environmental Epidemiology.
We are grateful to Dr. Daisey for her assistance,
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Calendar of IAQ Events

June 18-24, 1994, Air & Waste Management Association 87th Annual Meeting & Exhibition, Cincinnati Convention Center, Ohio. Con-
tact: A&WMA, (412} 232-3444, fax (412) 232-3450.

June 25-29, 1994. ASHRAE Annual Meeting, Orlando, FL. Contact: ASHRAE Meetings Dept., 1701 Tullie Circle NE, Atlanta, GA 30329,
(4034) 636-8400.

September 13-21, 1994. International Society for Exposure Assessment (ISEA) and International Seciety for Enviromumnental Epide-
miology (JSEE) Annual Meeting, Sheraton Imperial Hotel, Research Triangle Park, North Carolina. Contact: Dr. Si Duk Lee, EPA,
Research Triangie Park, NC 27711, (319) 541-4477.

September 25-28, 1994. Symposium: Emissions from Indoor Sources, sponsored by ASTM Subcommittee D22.05 on Indoor Alr. Radis-
son Park Hotel, Washington, DC. Contact: Symposium Chairman Bruce Tichenor, EPAJAEERL, Research Triangle Park, NC 27711, 919
541-2991, fax 919 541-2157. or ASTM Symposivm Coordinator Derothy Savini, 1916 Race Street, Philadelphia, PA 19103, (215) 299-
3400.

Gctober 17-20, 1994. ASTM 52205 on Indoor Air, Phoenix, Arizona. Contact: George Luciw, ASTM, 1916 Race Sireet, Philadelphia, PA
19103, (2153 299-5571.

October 30 - November 3, 1994, 1AQ *94, St. Louis, MO, Contact: ASHRAE Meetings Dep?.__ 1701 Tullie Circle NE, Atlanta, GA 30329,
(404) 636-8400.

international Eventis

June 3, 1994, Indoor Alr Quality and Respiratory Disease, Hotel Philippe le Bon, Dijon, France. Sponsored by Indoor Air International
under the angpices of Institut de Recherches Medicales de Bourgogne. Contact Professor Guy Crepat, Biologie Appliquee, 1UT, B.P 510,
21014 Dijon, France. Conference fee is 1000 French francs.

August 22-25, 1994, Healthy Buildings '94. Sponsored by CIB, ISIAQ, and HAS, and co-sponsored by the World Health Organization,
ASHRAE and other international organizations. Budapest, Hlmgary Contact: Professor Laszlo Banhidi, Healthy Buildings 04, Technical
University of Budapest, H 1521 Budapest Pf. 91, Hungary, 361-1812-960, fax 361-1666-808. The official language will he English. Dis-
counted advance registration fee is 3450, 51 50,]’01‘ students.

September 5-9, 1994, Ventilation '94, The Fourth International Symposium on Ventilation for Contaminant Contrel, Stockholn, Swe-
den, sponsored by Swedish National Institute of Occupational Health. Contact Ventilation '94, National Institute of Occupations! Health, 8-
71 84 Solna, Sweden, +46-3-730-0448, fax +46-8-275-307.

Ociober 5-7, 1994, Indoor Air Pellution. sponsored by Indoor Air International, Ulm University, Ulm Germany. Contact: Dr. Lothar Weber,
Institute of Occupational and Social Medicine, University of Ulm, Albert-Einstein-Allee H, 89081 Ulm, Germany, +49-731-502-3395, fax
+49-731-302-3415. The annouricement savs the official conference language is “English or other transiated languages.”

October 6-8, 1994, Healthy Indoor Air "94, Anacapri, Italy. [Sponsoring group not identified.] Contact Organizing Secretariat, “Healthy
Indoor Alr '94,” Piazza del Castello, 26, 20121 Milan, Ttaly, +39-2-72-00-45-36, fax +39-2-80-52-151. Registration fee is 500,000 Lira
600,000 until June 30 and 653,000 after June 30.

October 23-28, 1994, Clean Air '94, 12th Interational Conference, Perth, Western Australia, sponsored by The Clean Aly Society of Aus-
tralia and New Zealand Inc. Contact: Promaco Conventions Pty Ltd., ACN 008 784 585, Unit 9A, Canning Bridge Commercial Centre, 890-
892 Canning Highway, Applecross, Western Australia 6133, 61-9-364-8311, fax 61-9-316-1453.

November 27 - December 1, 1994, Indoor Air: An Integrated Approach, Gold Coast, Queensland, Australia, sporsored by Australian and
mnternationat organizations. Contact: Indoor Air - An Integrated Approach, PO Box 1280, Miiton Qld, 4064 Austratia, 07 369 0477, fax +617
369 1512,

February 6-8, 1993, The 1st International Congress on Intelligent Buildings, Tel Aviv, Israel. Comact: Secretariat, ¢fo Stier Group Lid,,
28 Hayezira St., Ramar-Gan 32521 Israel, ++972 3 7516422, fax ++972 3 71516635, Proposdals for papers and workshops are invited. The
official language of the Congress is English.

May 10-12, 1995, Indoor Air Quality, Ventilation and Energy Conservation in Buildings, 2nd Intemational Conference, Montreal, Can-
ada, Organized by Centre for Building Siudies, Concordia University, Contact: Fariborz Haghighat, Centre for Building Studies, Concordia
University, 1455 de Maisonneuve Blvd. W., Montreal, Quebec, H3G 1M8, Canada, 514 848-3200, fax 514 848-7965.

September 11-14, 1995, Healthy Buildings *95, Milan, Italy. Contact: Prof. Marco Maroni, ICPS, fax +39 331 568 023.
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