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Ventilation and Problem Buildings: 
A Self-Serving Approach? 

Many rnanufacruters of products that s e  considered 
sources of indoor pollutants YP poinung the iinger at poor 
vsn~llation 35 the major cause of IAQ problems. It serves 
heir intcrtst to idenrify IAQ probiems as ventilation 
problems. These manufacturers include major chemical. 
tobacco. insulation, and buildins pmducs companies. 
Some q u c  that solving I4Q problems requires a "build- 
ing systems approach." 

Clearly, proper ventila~ion s).srern design. operation. 
and maintenance is criticl to maintaining good IAQ. 
Phil Morcy and Doug Shanuckof Clayton Environmenral 
Consultants (Wayne, Pennsylva~a) have written: "Defi- 
ciencies in the design, operarion, and maintenancc of 
heatine, ventilation. and air-conditioning iHVAC1 sys- 
tems are usually involved in building-asdated illness 
in large commercial office buildings." (Morey and 
Shattuck. 1988) 

But arguing that inadequate ventilation causes indoor 
slr prohiems withour addreshine pollutant sources irnpiles 
:hat h e  jourccs arc not a problem. Ttils is a self-sewing 
.Irgument for malien oirnany assumed sources oi indoor 
pllution: bullding rnatenals, iurnishmg~. office equip- 
?en[. md consumer producu. it is  aiso rnisieading. 

BClA and the "Building Systems 
Approach" 

Prornoi~ng a 'building syvems ipprontn" 15 rhc i\p 
?roach of h e  Business Council tm indoor .Air (BCIAi .  
This councii includes producers of man! known andeven 
notonous indoor pollution sources as well as companies 

involved with ventilation systems. What BOA g e m s  to 
mean by "building systems approach" is focusing on the 
HVAC system - on its destga maintenance. and open. 
[Ion. 

Why BClA Advocates tt 
Why, we were recently asked by a leading IAQ expen 

'*auld B C U  and other indusuial interests want to focus 
our aaenuon on ventilation instead of sources'? And. after 
all. what's wrong wifb that? We wercn'r sun at fmt 
whether our friend was serious or just playing dtvil's 
advocarr. .4ctually, he was doing boh. L4Q sxpms awe 
that source connol is the most effecuve way to improve 
IAQ. Good ventilation is essential, but it is oniy necessary 
to the extent that source emissions cannot be or arc nor 
adquarely conuolled. Of course, there are sources such 
as occupants and iheir activities that ciln only be con- 
trolled to a limited extent. And, evmy building consists of 
materials that will contribute some level of comaminanm 
over the buildimp's life. 

BCL4 uffers a seat on ihe~r board of directors for s 
515.000 conuibution. R e w  memberships cost $750 
per year. Prescnt direcrors represent several of the 
lation's largest rnanuiacmrs oi buiIding martnals and 
products - forexample. OwensComing Fibcrglar. Dow 
Chemical USA, and Union Carbide Corpration. ilea 
and other companies' prcdur,s o k n  nceive:he biame for 
AQ problems. In the next few years, many of these 
?roducts w!il face replatian and subslan{ial damage 
liabilities. Some manufacturer$ have alreadv pad out 
millions of dollars in claims. 
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How BClA's Approach Helps HI Members  
%CIA serves 11s memben well by advocating a "build- 

ing systems approach" (meaning ventilation). An 
exciusive or dominantfccw on ventilationissues distracts 
;egislacon, government oificds. and LAQ profcsrionds 
from focusmg on pollutant sources. By obscuring hei r  
products' comibut~ons to lndmt a r  pollution, rnanufac- 
rurers can delay reeulation and reduce he chanccs of 
successful legal action. Such delays mean that rnanufac- 
turcrs c3n conttnue to manufacnrre and sell tile products. 
.\lso. they can postpnne my costs ior requued abatement 
actions or expenses for lawsuit udements or cl&ims set- 

Ventilation and Problem Buildings 
The companies and consultants who want ro n m w  

our anention to ventilation instead of pollutant source 
s o n m i  optlons often cite data such as those horn he 
Sarional hstirute of Occupational Safely and Health 
I NIOSH). The compsnies claim that mosl MQ problems 
are caused by poor rcnnlation. NOSH has spent more 
than a decade ~nvestigating IAQ problems. The NIOSH 
dam arc prc~entcd in a way that might lead to that conclu- 
$ion: however. 1 careful rxamination of NIOSH'S work 
suggess something else. . - 

demenrs. Iris economicdly advantageous to delay payng N~OSH lnvestlgallan ~ ~ ~ ~ l t ~  
fines, lcgal costs. or scrdemenrs: ihe companies can usc 
be money ra make more money during the delay period. 

hTOSH investigators have prescnred h e  results from 
their invesrigations at conferences and In publications 

!:om~cal ways to test rnarenals. h h ~ n ~ ' d g  EP.4.: rcresrch Tab,r , - N,OSH ,ndeor Puallty InvdgsUons by 
budge! couid greatly rcceienlc our gnderstw&ng or Problem Typ. (~m2.1990) 
sources. And. joreadine infomarion is essenriai to vro- 

Focusing on ventilation makes i t  less likelv that Con- i984. f i e  presentations up~tcd&odica@ to 
gress will aulhorizc or fund EPA to regulate or invcsflgate include more recent results. &y usually include the 
adequately indoor pllutionsourccs. During rbe last three numbers and tqpes of bulldings investigaud by year and 
yean. legislators in both chambers have inmduccd bills building lypc and the "problem rype" by number and 
n Congress to provide EPAexplic~r indoor air reguiarop percent. Table I below 1s irom the most recent published 
authority and ro increase funding for h e  IAQ research venlon of h e  data: a pspcr by Teresa Seia of NIOSH's 
propam. The current administration ha fought off the Cincinnati office. Seiu originally presented the paper at 
increased authority by clsrming it alrcady has all the the Indoor Air Qualiry Inrernational Symposium at the 
authority it needs. However. EPA's own research budget- American Industrial Hygiene Association's 50th Annual 
k g  pmc" hsr idenrified substandal unfunded indoor air Sleeting in St. h i s .  May 23. 1989. It was published in 
research nee& - including advancrng our understanding the book ThePrac~itinncr'sA~~roachto lndoorAirQuo1- 
of pollution sources. iry Invrsrigalions. (Please see the reference at the end of i 

this article). Nearly everyone who anends m indoor air 

Understanding Sources eminar  or conference hz seen tkse data at l a s t  once. 

- 
:note the p u ~ h a s e  and use of eieaner, safer building 
 arenai is. furnishings, and consumer prducrs  Whet Do the NIOSH Numbers Meon? 

&'hen qucsriond a b u t  their data. wberai NOSH 
oficials acknowitdgtd that the numbers m their table do - 
not ncce4sanly dcfinc ~iu causes of the probiems ~hcv 

Researchers have madt important strides in iden~ifving 
:he role of sources and in inkmcterizing their emissions. 
Thev have recently made progress in developing methods 
10 aqsess how VOC emissions aRect building occupants. 
l s o ,  some building prcducts manufacturers. md even 
k-hole industries, h;lvc begun sgpretsively to uck ways 
10 c!ean up their products. They find it is In their best 
:ntercst from both a markeun~ dnd a proJucr liability 
;crspccrrve. Csuallv, indusa\--wide rmndards for testing 
md product emlsi~ons will best serve Sot! the indusmes 
md heir customers. But much :s yet :o be done. 

Wc need g o v c m e n t  fundifig si brisic research . to 
ndersrmd sink rffecE. emissions processes from various 
narerials. the health effeciects of emissions. and more eco- 
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invesrigarc. Ohen. rhc NOSH investigaton (like many 
others) recommend improved ventilation when thcy arc 
unable rodefine the etiologyoftheoccupana'compiaintr. 
This. the investigators admit, does not neces.sarily mean 
that hehey have shown the presence of only a ventilation 
problem. Indeed. polluranr sources may have caused or 
contrbured m the prnblm. 

Although NOSH reports ~mply that the cases they 
investigstcd arc caused by ventilation problems. NOSH 
investigators mskc nu sy stematic effori to pmvc thu pear 
vcnlilation caused the problems, and identifying the 
causes is not necessarily the focus of their cffons. Like 
most investigators of problem bu~ldinps. >lOSH teams 
nnempr !a alleviate cornplainrs. Tne NlOSH teams do not 
iollou a itandvdized protocol. nor do they cotlduct any 
mutine follow-up to verify that the~r recommsndations 
worked or were implemented. 

NIOSH's dara imply :hat vcnrilation problems caused 
537 o i  rhc cascs they investigated. Ken Wallingford of 
NIOSH prepared the onginal analysis of NIOSH's inves- 
tigsuon repom and prepared the table ha t  categofizts the 
problems bq Vpe. Waliingford told the B L ' U T I I V  thar 
NlOSH investigators generally have used ASHRAE stan- 
dards to base theu comparisons. Of those cases anriburcd 
to "inadequate ventilation." roughly half did not meet 
ASHRAE Standard 62-1981 for outsidc-air supply rates: 

. . about one-qusner did nor meet ASHRAE Standard 55- 
1981 cr~teria for thermal conwol and relative humdiry; 
and. about a quarter involved other ventilation problems 
such a+ poor space air dlstribunonand inadequate filtration. 

Improving ventilation usually i s  lcss costly and more 
producrrvc rhan dcmonsrrating rhc causal rel~timships 
Scfucen conraminants and occupant rehponses. 

Funhemtore. in most problem buildings, borh owr 
and occupanrs would rather d u c e  rhc effects than x~ 
thc causes. Sinct it is possible to improve vcntilatim In 
nearly every bullding, whether it has an air quality prob- 
lem or not. it is almoa de rigtreur to mmrnurd  improved 
venlilatiod. h d ,  for nearly every t)p of lndbor au pol- 
lutant, increasing ventilation rates and improving 
rentiiarton system performance are likely to reduce in- 
door aubome cmcennatlons. This, in nun will mitigate 
the causes oi m y  complaints. 

Whet Really Causes IAQ Complaints? 
Professor lames W d  of Vtrginia Polytechnic hi- 

:utc In Blacksburg, Virginia. conducted many 
investigations while be directed an interdisciplinary in- 
veaigatoy ream at Honeywell's Indoor A r  Diagnostic 
Program. W d s .  a mechanical engneer and a physiolp 
~ I S L  suggests bat here arc usually multiple pmblem hat 
could be causing occupant symptoms. The mults of his 
work are presented in Tables 2 and 3 below. 

Woods says that of all the buldings he investigated, 
about two-thirds contained sick building syndrome 
(SBS). and one-third contained both SBS and building- 
related illness (BRI). Like many SBS authorities. Woods 
classifies SBS and BRI as distinct typs of building 
problems. Woods adds cha~ you can find SBS without BRI 
but thar you are unlikely to find BRI without SBS. Hc has 
never seen BRI witbout SBS. "If BRI is found. you must 
identify the sourceand absolutely must mitigate it.Agood 
example af that IS Legiunnains' Disease." 

Hh numbers in the rablcs (given in percents) add up to 
more than 100 bccaux he includes each type of idendfied 
problem that his ram defines as potenually contributing 

vw Of 
Envlronmentel Strer8or Frequency (%)I 

C h e m ~ a i  3nd pan~cul&le ;onminanir - 5  

w ~ t h  . ~ m  d~xnmfon -0 i 
Thema! atnomion . < c  . 

25 !.i!ciooto~~g~cai i0nwii:lnanu 

>clnihcrma~ hum~dir)  problcms 30 
i 
1 1 Kith cyc ~mration and mold 

I 
.muti h r m  !ow- ma hkh- 

=:pi;-.e lurnqdiliel i t 5 p m j r  CIV'  

Table 2 - Typesol Predominant Environmental Stnworr 
(Woods, 1988) 
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10 the complaints. As he says, h r c  15 usually more thm 
one thine wrong with a problem building. 

Woods'invesr~ga~ionmethodfocwson the ventilation 
system. He e n d s  ro exaggcrnte the contribution of venri- 
laion by Jcscr~bing its many defects. His ventilarion b i s  
suppow thc notion expressed by L m  Molhave o i  Den- 
mark that the diagnosis of a problem buildin$ usually 
reflects [he disctplinary btas o i  :he !cad tnvestiyaror. 
Woods' dam supporr the notion chat ~ent~l r r ion  prnhlcns 
often exrsr in problcm butldings. but [he dam do not 
dexnbc  the nature of the conmrnanr sources. 

The BULLETIN View 
u l i l e  p w r  vefltrlalion alonc docs not Fauw l.AQ prob- 

lems. most problem bulldings do have vcnrilntion 
problems. Increasing outride air vennlation rares usually 
alleviates at lean some of fht problems :hat cause com- 
plaints. However. when complaint rates are unusually 
high then is probably a poilutton source - even lf  ir's 
the occupants rhemselves. 

,An IAQ problem 1s usually the resulr o i  a con~tellatron 
of factors. These factors are presumed to include some 
pallution rourcc and often, but not always, *entilarion 
system problems. Wc ray "prtsumcd" because few indoor 
air invssrigaton definitively identify c a w s .  fhev iden- 
rib potential or likely causcs and recommend remedial 
measures to address the complaints. In cases or building- 
related illness, for  example, Legionnaires' Disease. 
Ponttac fevcr, humidifier fevcr. rhlnitts. md a few others 
ha t  can k medically confirmed, causes arc more sas~ly 
and definitively determined, These typically include bio. 
!oetcal contaminants. for example. hcrena 3r molds. 
paniculate matter. or volatile organtc ;hemtcsls. 

Sick Bul ld lng  Syndrome 
The spectric enology iczusalir)i~ o i  symptoms and 

complainrs is not idenufied in many problem-nuildin! 
cases. These cases, generallv known as SBS. are usually 
defined. in pan, bv rhe fact that no cause I S  :!enriv den -  
,:tied. 51%). ieadinp auihoritles constder the c3uses ro he 
nultifactor.a!. .Anotheicritericn for :he SBS rag IS that the 
s:;rnproms often d~wppearuhen cccupants arc auay from 
the su spc t  building. 

SBS symptoms are somertmes classified in rwo major 
roupr .  The fitst involves sensory :enctronr iusn as in;- 
ta!ion and :t;hing of the eyts, nose, ar rboa!. These 
i)mptoms arc often accompmiea by umartons o i  dry- 
l e s s  of the mucous mcmbranc and skin md someclmci by 
erythema irtddeningr of the skin. me wcond iz t  ol' 
syrnprnms 3 1 ~  systemic effecu such as hradach:. Itred- 
ness. dizziness. drows~ncss,  or digesube dlrordcrs. 
Studies tnar tnvcrtigate the occurrence and correlates o i  

rhc separate groups apgeat to be more productive tl.. 
those rhar -mup all SBS symproms togcthcr. We thrnic it 
is imponant not only lo distinguish SBS from building- . 
relared illness (BRI). bur also to distinguish differcnl ' 
fonns of SBS. 

T h e  "Bulldlng E c o l q y "  Approach  
.A bullding systems approachisnecessary tosolveSBS. 

but ue mean tomethtng different from what BCIA and its 
allies mean. We use thentm "buiiding sysrcms approkh" 
to descnb andyzmg a building as a dynamic. complcx 
system rhat is affected by and affecrs the cnvuonmenr in 
which it is located as wcll as the people and objects in rhe 
building. Thar analysis involves understanding building 
dynamics as responses to the exlernal environment as well 
as to occupants. equipment. and processes wirhrn h e  
building. It means understandinp Ihe behavior of pollutant 
iources. the environmental fate of pollutants. and the 
facton thar affect them. It meansundetstanding thc effects 
of pollutants on the building, 11s contents. and its occu- 
pants. And. it means understanding the effects of 
occapants and building operaton on the build in^ systems 
and rhc building fabric. 

We call the srudy of the inreraaion of these various 
f~ctors  "building ecology," This. we bclicve, IS a more 
complete. valid, and theref~rc uxful concept for dcaling 
with iiltdoor pollution problems. We coincd the term . 
"building ecology" in lare 1970s. intmduced it in an 
April 198 1 Pla.~r .essi~~Archirerrur~magazine~icle.  md 
repeared it in rhe same journal in a March 1991 antcle. 
Ecology is rhe srudy of living organtsms in ~lat ioflship lo 
each other and to their envuonment. Ecologists useeneqy 
:lo- snalvsis. population sntd~es. material sampling, and 
orhcr techniques forsndyingecosyrtems. "Buildin~ecol- 
ogy" expands the notion of ecology in biology ro tnclude 
humans and their edifices- it is the ~ ~ d y  of buildings as 
systems and therefon: includes. but is not limired to, a 
5uilding sysiems apprcach. 

Conclusions 
'I?%? causes of SBS jyrnpams remam elusive rn most 

prablem buildings. Hanever. ventilation probiems alone 
do dot cause mast building problems. 

In h e  end. it is neariy always more economical to 
cnntrol sources rhan:o rw rodilureor filrertheir emtsrlons 
from indoor at: 4 research. invenigatory. or renulatory 
focus on ventriahon aiane u ~thout 3 parallel focus on 
pollutant sources i$ no: in the best interests of building 
Gkners oroccupanrs. Acd i r  would ultimarely havc harm- 
ful cionomic consequences for everyone concerned. 

d indoor .4ir RCUET1.V 1lny 1991 


