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Ventilation and Problem Buildings:
A Self-Serving Approach?

Many manufacrurers of products that are considered
sources of indoor pollutants are pointing the finger at poor
venulation as the major cause of [AQ problems. It serves
therr interest to identify [AQ probiems as ventilation
problems. These manufacturers include major chemical.
tobacco. insulation, and building productls companies,
Some argue that solving [LAQ problems requires a “build-
g systems approach.”

Clearly, proper venttlation svstem design, operation,
and maintenance is critical to maimaining good IAQ,
Phil Morey and Doug Shattuck of Clayton Environmental
Consuitants (Wayne, Pennsylvania) have written: "Defi-
ciencies in the design, operation, and maintenance of
heating, ventilation, and air-conditioning (HVAC) sys-
tems are usually involved in building-associated ilness
in large commercial office buildings.” (Morev and
Shattuck. 1988) :

But arpuing that inadequaie ventilation causes indoor

atr probhlems without addressing pollutant sources implies
that the sources are not a proolem. This is 2 self-serving
argument for makers of many assumed sources of indoot
sollution: building matenals, fumisings, office equip-
ment, and consumer products. 1t 15 aiso muisleading,

8CIA and the “Bullding Systems
Approach”

Promeung & “buiiding sysiems approach’™ s the ap-
proach of the Business Council on Indoor Air (BCIA L

This councit includes producers of many known and even
notorious indoor pollution sources as weil as companies

involved with ventilation systems. What BCIA ssems to
mean by “building systems approach” is focusing on the
HVAC system — on its design, maintenance, and opera-
tom.

Why BCIA Advocates It

Why, we were recently asked by a leading JAQ exper.
would BCIA and other industrial interests want to focus
our atenuon on ventilation instead of sources? And, after
all. what's wrong with that? We weren't sure at first
whether our friend was serions or fust playing devil's
advocate. Actuaily, he was doing both. LAQ experts agree
that source control is the most effective way to improve
LAQ. Good ventilation is essential, but it is only necessary
to the extenl that source emissions cannot be or are aot
adequarely controiled. Of course, there are sources such
as occupants and their actvities that ¢an only be con-

- wreiled 1o a limited extent. And, every building consists of

materials that will contribute some level of contamination
over the building s life.

BCIA offers a seat on their board of directors for a
$15.000 conmibution. Regular memberships cost $750
per year., Present directors represent several of the
mation’s iargest manufacnirers of building matenals and
products — for exampie. Owens-Coming Fiberglag, Dow
Chemical USA, and Union Carbide Corporation. These
and other comparies’ products ofien receive the biame for
LAQ problems, In the next few ysars, many of these
sroducts wiil face regulation and substapiial damage
liabilities. Some manufacturers have alreadv paid out
millions ot dallars in claims.
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How BCIA's Approach Helps its Mambers

BCILA serves its members well by advocating a “build-
ing systems apptoach” (meaning ventilation). An
exciusive or dominant focus on ventilation issues distracts
iegisiators, government officials. and IAQ professionals
from focusing on pollutant sources. By obscuring their
products’ contributions to indoot air pollutson, manufac-
rurers can delay regulation and reduce the chances of
successfui legal action. Such delays mean that manufac-
mrers can continue to manufacmre and sell the products.
Also. they can postpone any costs for required abatement
actions or expenses for lawsuit Judgments or claims set-
tiements. It is economically advantageous to delay paving
fires, legal costs, or scilements: the companies can use
the monev to make more money during the delay period.

Focusing on ventilation makes it less likelv that Con-
gress will authorize or fund EPA to regulate or investigate
adequately indoor pollution sources. During the last three
vears. legislators in both chambers have introduced bills
i Congress to provide EPA explicit indoor air regulatory
authonty and to in¢rease funding for the IAQ research
program. The current administration has fought off the
increased authority by claming it already has all the
authority it needs. However, EPA's own research budget-
ing process has idenuified substantial unfunded indoor air
research needs - including advancing cur understanding
of pollution sources.

Understanding Sources

Researchers have made important strides in idenufving
-he rale of sources and in characierizing their emissions.
Thev have recently made progress in developing methods
10 assess how VOC emissions affect building oceupants.
Also, some buiding products manufacturers. and even
whote mdustries, have begun aggressively 1o seek ways
1o clean up ther products. They find it s n their best
nterest from both a marketing and a producs Liability
perspecuve. Usually, industry-wide standards for testing
and product emissions will best serva both the industries
angd their customers, But much s vet fo be done.

We nsed government funding of basic research - 1o
anderstand sink effects. emissions processes from various
maerials, the health effects of emissions. and more eco-
nomical wavs to test matenals. Eshancing EPA's research
hudger could zreatly accelerate our understanding ol
sources. And, spreading informarion 15 essentiai to pro-
mote the purchase and use of cleaner. safer building
matenais. furnishings, and consumer products.

Ventilation and Problem Buildings

The companies and consultants who wani (o narrow
our attention to ventilation instead of poilutant source
congol options often cite data such as those from the
Nauonal Insumute of Occupational Safety and Health
1 NTOSH). The companies claim that most IAQ problems
are caused by poor venulation. NTOSH has spent more
than a decade investigating TAQ problems. The NIQSH
data are presented in @ way that muight lead to that conclu-
sion: however, a careful examination of NIOSH's work
suggests something cise.

NIOSH Investigation Resuits

NIOSH investigators have presenied the resuits from
their investigations at conferences and in publications
since 1984, The presentations are updated periodically to
include more recent results. They usually include the
numbers and types of buildings investigated by year and
building type and the “problem type” by number and
percent, Table | below 18 from the most recent published
version of the data’ a paper by Teresa Seitz of NIOSH's
Cincinnaui office. Seiiz originaily presented the paper at
the Indoor Air Quality [nternational Symposium at the
American Indusirial Hygiene Association’s S0th Annual
Meeting in St. Louis. May 23, 1989. It was published in
the book The Practitioner's Approach to Indoor Air Qual-
ity Investigations. (Please see the reference at the end of
this article). Nearly everyone who atends an indoor air
seminar or conference has seen these data ar least once.

Number

Probiem Type Completed” %
Contamination {inside) 10 15
Contarinanon (ouside) h 0
Contamination ibide. faonc: 21 d
Contamination :microbial) 2 3
Inadequate ventilation it N
L KROwT 5% i
TOTAL 329 100
* invesigations completea threugh 1988,

Table 1 - NIOSH Indeor Air Quality investigations by
Problem Type (Seltz, 1990}

What Do the NIOSH Numbers Mean?

When questioned about their data, severm NIOSH
officiais acknowledged that the numbers in their table do
not necessanly define the causes of the problems they
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investigate, Often, the NIOSH investigators (like many
others) recommend improved ventilation when they are
unable o define the etiology of the occupants’ comptaints.
This. the wvestigators admil. does not necessarily mean
that they have shown the presence of only a ventilation
problem, Indeed. pollutant sources may have caused or
contributed to the problem.

Although NIOSH reports impty that the cases they
investigated arc caused by ventilation problems, NJQSH
investigators make no sysiematic effort to prove that poor
vcniilation caused the problems, and ideniifying the
causes is not necessarily the focus of their efforts. Like
mos! investigators of problem buildings. NIOSH teams
anempt to alleviate complaints. The NIOSH teams do not
rollow a standardized protocol. nor do they conduct any
routing foljow-up to venty that their recommendations
worked or were implemented.

NIOSH's data imply that ventilation problems caused
$3% of the cases they investigated. Ken Wallingford of
NIOSH prepared the original analysis of NIOSH's inves-
tigation reports and prepared the table that categorizes the
problems by type. Wallingford told the BULLETIN that
NIOSH investigators generally have used ASHRALE stan-
dards to base their comparisons. Of those cases atiributed
o “inadequate ventilation,” roughly haif did not meet
ASHRAE Standard 62-1981 for outsidc-air supply rates;
about one-quarter did not meet ASHRAE Standard 55-
1981 crieria for thermal control and relative humdity;
and. about 2 quarter involved other ventilation problems
such as poor space air distribution and inadequate filtration.

Improving ventilation usually i3 less costly and more
productive than demonstrating the causal relationships
hetween contaminants and occuparnt responses.

Furthermore, in most problem buildings, both gwr
and occupants would rather reduce the effects than sec.
the causes. Since it 1s possibie to0 improve ventilation in
nearly every building, whether it has an aif quality prob-
lemn or not. itis almost e riguenr 10 recommend improved
ventilation. And, for nearly every type of indoor air pol-
lutant, increasing ventilation rates and improving
ventitation svstem performance are likely to reduce in-
door airborme concenirations. This, in tum, will mitigate
the causes of many complaints.

Whai Really Causes [AQ Complaints?

Professor James Woods of Virginia Polytechnic Insti-
tute 1n Blacksburg, Virginia. conducted many
investigations while he directed an interdisciplinary in-
vestigatory team at Honeyweil's Indoor Air Diagnostic
Program. Woods, a mechanical engineer and 2 physiolo-
g1st. suggests that there are usually multiple problems that
could be causing occupant symptorns. The results of his
work are presented in Tables 2 and 3 below.

Woods says that of all the buildings he investigated,
aboyt two-iitrds contained sick building syndrome
(5BS), and one-third contained both SBS and building-
reiated illness (BRI). Like many SBS authorities, Woads
classifies SBS and BRI as distinet types of building
problems, Woods adds that you ¢an find SBS without BRI
but that vou are unlikely to find BRI without SBS, He has
never seenl BRI without SBS. "If BRI is found, you must
idenufy the source and absolutely must mitigate it. A good
example of that is Legionnaires’ Disease.”

His numbers in the tables (given in percents) add up 1o
mote than 100 because he includes sach type of identified
problem that his team defintes as potentially contributmg

v

_ Type of " Problem ;
' Environmenta! Streasor Fraquency (%)  Catagory Phyaicai Cause Freguancy (6}
Chemicai and pariculate contaminanis s . Design Systems Inadequase ovtdoor ar 75 !
Lo - ‘ - i
with ader discomforn G P Tnadegusie air distribution to ocoupied l
=aces (supply, retum devices) ] i
Thermal 4comion b i
i . . " Equipment Tnadequate fltration of supply wr AS :
¢ Micretoicgieal contaniinants 3 : ;
. . _ inadequate drain lines, pans 8
Nonthetmal humidity problems 30
i . . - Conusminaisd guciwork or gust
I «With ¢ye imitation and mold . Jinings 45 ;
Vo H
growth frem low- and high- Malfunctioning humidifiers 0
TELative dumidilies HSpect v Operaticns “nappropnatc control sraregies 0

; nadequate maintenance %

Thermal. conmminant load changes 80

i
!
PR

Tabie 2 - Types of Predominant Environmental Stressors
{Woods, 1988)

Tabla 3 - Frequencies &f Occyrrants of Physical Causaes
of Problem Sutldings (Woods, 1988)
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to the complaints. As he says, there 15 usually more than
ane thing wrong with & problem building.

Woods' investigation method focuses on the ventilation
system. He tends [0 exaggerate the contribution of venti-
lation by deseribing its many defects. His ventilation bias
supports the action expressed by Lars Malhave of Den-
mark that the diagnosis of a problem building usualiy
reflects the discipinary btas of the lcad investigator.
Waods™ data support the notion that ventilauen problems
often exist in probiem butldings. but the data do not
describe the nature of the contamenant sources.

The BULLETIN View

While poor ventilation alone does not cause AQ prob-
fems. most preblem buildings do have ventilation
problems. Increasing outside air venulation rates usually
alleviates at least some of the probiems that cause com-
plaints. However. when compiaint rates are unusually
high, there is probably a pollution source — even if it's
the occupants themselves.

An 1AQ problem is usually the resuit of a constellation
of factors. These factors are presumed to include some
pollution source and often, but not alwayy, ventilalion
system problems. We say “presumed” because few indoor
air investigators definitively identify causes. They iden-
tify potential or likely causes and recommend remedial
measures (o address the complaints. In cases of building-
related iliness. for example, Legionnaires™ Disease.
Pontiac¢ fever, humidifier fever, rhinitis, and a few others
that can be medically confinmed, causes are more easily
and definitively determined. These typicaily include bio-
logicai conwaminants. for example. hacienia or molds.
particulate matter. or volatile orpanic chemicals,

Sick Bullding Syndrome

The specific enology icausality) of sympioms and
complaints 15 not identified in many problem-nuilding
cases. These cases, generallv known s SBS. are usually
defined. In part, by the fact that no cause = leariv wden-
rified. Many ieading authorities consider the causes 1o be
multifactotial. Anothet criterion for the SBS tag s that the
s¥mptoms otien disappedr when occupants are away from
the suspect buiiding.

SBS symptoms are somenmes classified in e major
aroups. The first invoives sensory reactions such as im-
taflon and iching of the eyes, nose, or throal These
symptoms are ofien accompanied by sensations of dry-
aess of the mucous membrane ang skin and sometimes by
erythema {reddening) of the skin, The sccond set of
svmptoms are systemic effects such as headache. nreg-
nass. dizziness. drowsingss, or digestive disorders.
Stuidies that investigate the occumence and correlates of

the separaie groups appear to be more productive ti.
those that group all SBS symptoms together. We think it
s important not only to distinguish SBS from building- -
related illness (BRI, but also to distinguish different
forms of SBS.

The “Buliding Ecolagy"” Approach

A bustding systemns approach is necessary 10 solve SBS.
but we mean sometiung different from what BCIA and its
allies mean. We use the term “building systems approach™
10 describe analyzing a building as a dynamic, complex
svstem that is affected by and affects the environment in
whuch it is located as well as the people and objects in the
building. That analysis involves understanding building
dynamics as responses 1o the eXwemal environment as wetl
ds 0 occupants, eqbipment, and processes within the
butlding. It means understanding the behavior of poilutant
sources. the environmental fate of poilutants, and the
factors that affect them. It means understanding the effects
of pollutanis on the building, its conteats, and its occu-
pants. And. it means understanding the effects of
o¢cupants and building operators on the building systems
and the building fabric.

We call the study of the interaction of these varicus
{actors "building ecology,” This. we belicve, is 2 more
compiete, valid, and therefore useful concept for dealing
with indoor pollution problems, We coined the term
“building ecology™ in the late 1970s. inroduced it in an
April 1981 Progressive Architeciure magazine anicle, and
repeated it in the same jourral in a March 1991 article.
Ecology is the study of living ofganisms in relationship (o
<ach other and to their environment. Ecologists use energy
flow analys:s. population studies. material sampting, and
other rechniques tor srudying ecosysiems. “Building ecol-
ogy" expands the notion of ecology in biology o include
humans and their edifices — iz is the srugy of buildings as
svstems and therefore includes, but 1s not himited to, a
butlding svsiems approach.

Conclusions

The causes of SBS symptoms remain elusive in most
provlem buildings. However, ventilation probiems aiong
do not caus¢ most building problems,

In the end. it is neariy always more economical to
control sotrees than o v to dilute o filter their emissions
‘rom indoor ain A research, investigatery, or reguiatory
focus on venniaton alone without a parallel focus on
poilutant sourcas is not 1 the best interests of building
GWwIers oroccupants. And, it would ultimately have harm-
fui cconomic consequences for evervone concermed.
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