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Good morning. My name is Paul Camaer, President of the 
Business Council on Indoor Air (BCIA). I am pleased to be here 
this morning to present BCIA's views regarding indoor air 
quality. 

BCIX represents a vide spectrum of industries interested in 
indoor air quality. our membership is composed of firms vlth 
analytical and engineering expertise in monitoring, controlling, 
and improving the quality oP the indoor environment, companies 
that are owners of ar.d/or tenants in a wide variety of comnercial 
bu;li;-gs and nan-f?ct,arers of chenicals, consuaer products, a d  
building materials. 

BCIA agrees with Congressman Joseph Kennedy and the other 
sponsors of indoor air legislation that protecting indoor air 
k y a ? i t y  is of prizzrv isportance. BCIX further agrees that 
federa; resources shduld be directed at identifying indoor air 
quality problens and at finding the most efficient sethods to 
remedy those proble~s. We worked with the staff of the House 
Scie~ca, Space and Technology Committee and other interested 
3ar::es i?, the? e?\.?1;?xnt of indoor a l r  qdalizy l?qisiazi$?. i?. 
the las; Congress. 

This morning we would like to address both the general 
issues relating to a federal indoor air quality strategy and the 
specific issues raised by the provisions of indoor air leqisla- 
tion that has been introduced in the House. In this testimony, 
we will discuss the overall approach to addressing indoor air 
quality, the need far additional research on indoor air poFlu- 
tion, and the appropriate nature of any regulatory initiatives 
and public communications regarding this issue. Our testiaony 
alss viLl address interagency coordination of indoor air 
activizies. 

In general,. BCIA questions the need for indoor air 
leqis:a:ion, in light of existing federal authorities and 
programs. We do not oppose legislation, however, that would 
better clarify and coordinate federal research and other 
activities directed at cost-effective solutions to indoor air 
quality problems. 
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The accumulation of contaminants indoors, whether visible 
(a .  g., tobacco smoke) or invisible (e. g.,  radon) , whether 
odoriferous (e.g., solvents) or odorless (e.g. ,  biological 
contaminants), generally is symptomatic of a laryer problem 
resulting from the energy conservation measures rmplemented since 
the early 1970s. 

Two of the most common factors in buildings with reports of 
poor indoor air quality are inadequate ventllatlon and poor 
Filtration. The results of building investigations by the 
!Ja:;acal Institute for Sccupationa? Safety and Eeaith ;NI>S:<) 
show that 52 percent of indoor air quality problems were due to 
poor ventilation alone.2 Ventilation problems, in turn, can 
result from insufficient outdoor air intake and/or poor 
distribution of that air. Inadequate filtration is frequently a 
majcr csntributor to th2 third sost corrmon problem: t?.e 
acccaulation of dirt, dust, and microbes inside the air handllng 
units and their associated duct work. 

In a 1987 report, t l e  gational Research Council (M3.C)  note", . , the acnplexlties asscclsced 51th identifying the scLrco c f  
occupant symptoms and cosplaints related to indcor air c p a i i r y  
problems as follows: 

A number of factors are involved in the 
generation of building-related occupant 
complaints. Many of these can occur 
simultaneously. It is rare that a 
specific source for the complaints can 
be identified, and solutions can usually 
be implemented without such identifications. 3 

The .XRC report further noted that: 

The levels of both chemical and biological 
contaminants are stronqly associated 3ith 
the cleanliness of the heat-ng, ventilation 
and air conditioning system. 

The building-systems approach is described in greater detail 
. in Exhibit 1. 

Wallinqford, M. J. et al., 1984, Indoor Air Quality - The 
NIOSH Experience, Ann. Amer. Conf. Gov. Ind. Hyg., Volume 10. 
N R C ,  1987, Policies and Procedures for Control of Indoor Air 
Quality. 



The U . S .  Environmental Protection Agency (EPA), in its recent 
Report to Congress, furthdr noted that "more can bd done to 
reduce overall exposures and risks by altering buildinq designs 
and ventilation patterns than by approaching the problem 
source-by-source or p o l l u t a n t - b y - p ~ l l u t a n t . ~  

The American Society of Heating, Refrigerating and Air 
Conditioning Engineers (ASWRAE), a standards-settlng group that 
develops voluntary consensus guidelines for building designers 
and contractors, has recognized the importance of higher 
ventilation rates to improving overall indoor air quality. 
AS:-:X71:E1s new ventilation standar3 increases the niniaum 
vencllatlon rate to 20 cubic feet of outside air per ninute per 
person (cfs/person) from the previous 5 cfm.= In developing this 
nev standard, ASHRAE recoqnized that the previously recommended 
ventilation rate was insufficient to provide adequate indoor air 
q:a:ity in most nodern buildings. 

The building-systens approach to indoor air quality is not 
just a aatter of increased ventilation, however, but a 
Ccn~rehensive process that promises to inprove air quality 
: -4 - - - s  .i.- -..--L- i,h a ainlxc- sf exzense a?d requ?atcrj. efi-r:. In ::-.a 
sass of new buildirgs, this approach ccmnences at the 
building-design stage, continues through the construction and 
commissioning stages, and includes proper operator training and 
effective building operation and maintenance throughout the 
entire life of the building. For existing buildings, it includes 
testing, maintenance, and possible redesign of ventilation, 
filtration, heating, and air conditioning systems. A list of 
design and maintainability criteria for ispleaenting the 
building-systems approach is provided in Table 1. 

In both nev and existing buildings, the SuLlding-systens 
approach incorporates :he principles of a numter of ASHRAE 
SEandards and guidelines, including ASHRXE 6 2 - 1 3 8 9 .  It also 
requires the use of appropriate design criteria and construction 
dccznentation, and the provision and implementation of operation 
and saintenance prccedures to ensare the health and comfort of 
building occupants. 

ETA, 1989, Report to Congress on Indoor Air Quality, 
Volume I11 - Indoor Air Research Needs, Page 3. 
ASHRAE Standard 62-1989, Ventilation for Acceptable Indoor Air 
Quality. 



BCIA considers the building-systems approach to b4 an 
important manaqement tool that should be applied to both existing 
and p l a ~ e d  buildings. BCIA recommends that  future regulatory 
approaches to indoor air include provisions for optimal air 
exchange and filtration and proper BIandgeUIent Of building 
systems. Specifically, BCIA recommends that a technology-based 
approach to addressing indoor air quality In commercial buildings 
include the following items: 

o minimum ventilation rates or other means of 
achieving acceptable indoor air quallty as defined 
in ASHRAE Standard 62-1989; 

o higher rates of ventilation, as defr4ed in A S H U E  
62-1989, for all designated areas of known 
increased pollution sources and utilization of 
local exhaust capabilities whenever possible: 

o annual inspections of the air handling equipment 
to conf - i rm correct operating procedures and to 
ensure adequate standards of cleanliness; 

c ,~se and nainrerazce of fi::trs 3r.d c r l o r  a i r  
cleaning devices char meet a~plicable XSHRAE 
guidelines; and 

o a comprehensive statement of the ultimate heating, 
ventilation and air conditioning (HVAC) system 
performance criteria. 

A large body of experience from public ar.d 3rivate organiza- 
tions supports the building-systems approach. Zxtensive fioid 
experience in recent years has shown a very high level of sxccess 
when applying these principles. Application of this apprcach has 
already proven itself to be the sost economical and effective 
means of inmediately saking indoor environments nore pleasant 
places to work. . Because of its potential to address the majority 
of potential indoor air quality proble3s in tte lost cost- 
effective vay, the building-system apprsach a:so should receive 
high priority in federal indoor air research Frcqrass. 

Energy Impacts 

Without doubt, the sajor obstacle to ispleaentation of a 
building-systems approach is the misperception Lhat the increased 
ventilation aspects of the approach vill result in a significant 
increase in energy consumption and costs. Since the early 1970s, 
most companies have incorporated energy sanagezent programs and 
operating budgets designed to maximize energy savings. If one 
reviews the actual increased energy costs and ccmpares then to 



the costs of maintaining healthy staff, hovever, it becomes clear 
that the past building management policies that have led to these 
conclusions generally have been misguided. 

A recent study by the Walter Reed Army Institute found that 
the incidence of respiratory rnfectlon was 50 percent hlgher in 
modern, enzrgy-efficient buildinqs than in older, less alrtight 
buildinqs. According to the National Center for Health 
Statistics, such respiratory ailments accounted for one half o 
all absenteeism of the U.S. labor force between 1983 and 1985. 5 

Compared to the pctential impacts on productivity, an 
anaiysis of enerqy costs ccnducted by Hea:r?y Buil2ings 
International ( H B I ) ,  a BCIA member company, denanstrates only 
minimal savings. The H B ~  analysis, conducted on a typical 
ten-story building of 100,000 square feet in Washington, D. C., 
reveals the following signiflcant facts: (1) ventilation rates 
can vary drazatically between perizeter (outside) and core 
(inside) areas of the building; and ( 2 )  increasing the 
ventilation rate to ccmply with ASHUE 62-1989 generally required 
only a 1-percent increase in electrical consurnpt~on and resultant 
enerqy ccsts over a one-year cperatinq cycle. Even under the 
mcst extre-e ?zndicicns, cam.EL:ar.ce :.ith ASX-3Z 6 2 - 1 9 3  crsazad 
only a 4-percent increase in annual energy costs. 

The major thermal loads in the two zones of the building 
analyzed are indicated in Table 2. Based on these loads, the 
interior zone needs only cooling capacity, whereas the perimeter 
zone needs heating and caollng, depending on the season. 

To provide thernal comfort, the ventilation rate in the 
building during the s m e r  was 8 cfm/person in the core zone and 
35 cfz/person in the perimeter zone, as shown in Table 3. 
Although the aver3ge outside air ventilation rate uas 21.5 
cfm/person, the distribution of that air was such that the 
periseter offices received four tises more air per square foot 
than the core areas. In fact, the interior zone received an 
outside air supply  well under the XSHIWE prescribed nininum of 2 0  
cfs/person. A s  a consequence, there vas significant gctencial 

Brundage, J. et al., 1988, Building-Associated Risk of 
Febrile Acute Respiratory Diseases in Army Trainees, 
J. Am. Xed. Assoc., 259(14): 2108-2112. ' National Center for Health Statistics, 1989, Vital and Health 
statistics - Health Characteristics by Occupation and 
Industq: United States, 1983-85, Series 10, No. 170, Page 25. 



f o r  indoor  a i r  p o l l u t i o n  problems i n  t h e  core of t h e  b u i l d i n g  i n  
the summer c o o l l n g  season .  This problem may be e x a c e r b a t e d  by 
t h e  t y p i c a l l y  h i g h e r  occupancy r a t e s  i n  c o r e  a r e a s .  

During t h e  v i n t e r  h e a t i n g  season ,  the v e n t i l a t i o n  r a t e  was 
abou t  t h e  same i n  t h e  p e r i m e t e r  and c o r e  zones,  b u t  the o v e r a l l  
v e n t i l a t i o n  r a t e  dropped s i g n i f i c a n t l y .  During t h e s e  p e r i o d s ,  
indoor  p o l l u t i o n  problems were n o t  o n l y  l i k e l y ,  b u t  v e r e  a s  
l i k e l y  t o  o c c u r  i n  t h e  pe r imete r  a r e a  a s  i n  t h e  c o r e  a r e a .  

To s a t i s f y  ASH- 62-1989 v e n t i l a t i o n  r a t e s  th roughout  t h i s  
b u i l d i n g  d u r i n g  sumner c o o l i n g  c o n d i t i o n s ,  o u t s i d e  a i r  would need 
t o  conFcse 2 5  p e r z e c t  s f  t h e  t o t a l  a i r  s z p p l y  I n  t h e  c o r e  zzne 
( l n s t e a d  of t h e  n o r s a l  1 0  t o  15 p e r c e n t ) .  The p e r i m e t e r  zcne,  on 
t h e  o t h e r  hand, would r e q u i r e  only  6 p e r c e n t  o u t s i d e  a i r .  Under 
w i n t e r  h e a t i n g  c o n d i t i o n s ,  t h e  c o r e  and p e r i m e t e r  zones  would 
r e q u i r e  2 5  and 3 3  p e r c e n t  o u t s i d e  a i r ,  r e s p e c t i v e l y .  

The a c t u a l  changes  i n  annual  energy usage i n  t h i s  b u i l d i n g  
when moving from a minimal 5 3  o u t s i d e  a i r  t o  2 0 %  o u t s i d e  a i r  ( t o  
a c h i e v e  compl iance  wi th  ASHIUE 6 2 - 1 9 8 9 )  for both p e r i s e t e r  and 
c o r e  zones a r e  shown i n  Table 3 .  A s i n i l a r  s e t  of ca l .=*~la : ions  
f3r x o r s t - c a s e  ccnc : t i=zs  shcvs t h a t  e9;en i n  2.e 3csz  sxt=aze 
weather ,  t h e  t o c a l  energy c o s t  r e q u i r e d  t o  meet ;he suggested 
ASHIWE v e n t i l a t i o n  r a t e  of 20  cfm/person o f  o u t s i d e  a i r  
r e p r e s e n t s  o n l y  a  4 -percen t  i n c r e a s e  i n  energy c o s t s .  T h i s  
e q u a t e s  t o  a  c o s t  o f  approximate ly  $13 p e r  b u i l d i n g  occupant  p e r  
y e a r .  

The r e s  Its of  t h e  HBI a n a l y s i s  have been c o n f i n e d  by o t h e r  
r e s e a r c h e r s . '  kihile t h e  numbers r i l l  v a r y ,  depending on where 
t h e  b u i l d i n g  is l o c a t e d  and on t h e  e f f i c i e n c y  of its W A C  sysrem, 
t h e  enerqy c o s t s  r e q u i r e d  Zo meet AS= 62-1989 g e n e r a l l y  a r e  
n o t  s u b s t a n t i a l .  I n  f a c t ,  t h e  Bonnev i l l e  Power A u t h o r i t y  has  
concluded t h a t  ASBRAT 62 -1989  has  a minimal impact on en  rgy u s e  
and enerqy c o s t  r e g a r d l e s s  of  b u i l d i n g  t y p e  o r  l o c a t i o n .  8 

I n  a d d i t i o n ,  t a i l o r i n g  a  b u i l d i n g ' s  zoninq t o  i ts  F I A C  
s y s t e n  tTDe and confiq- ration can be he:pful i n  a c h i e v i n g  
occupant  comfort  needs .  Such a  comprehensive approach b a l a n c i n g  

* Eto  and Meyer, ASKXXE J o u r n a l ,  S e p t e s b e r  1988. 
S t e e l e ,  T .  and Brovn, M . ,  1990, Energy and Cost  I m p l i c a t i o n s  
o f  ASHRAE Standard  62-1989, Report  p repared  f o r  t h e  Bonnev i l l e  
Power A u t h o r i t y ,  J a n u a r y  15. 



the use of increased outdoor air and fi~tration/cleaning systems 
may be particularly useful in certain urban areas where EPA's 
National Primary Ambient Air Quality Standards are exceeded. 

It is important to recognize that BCIA does not mean to 
imply that bullding ovners have been neqligent, or that they have 
deliberately exposed occupants to paor rndoor air. Until 
recently, however, indoor air quality vas not a major issue in 
the eyes of the general public and thus not generally regarded as 
an important factor in the decision-making process in commercial 
building design or operation. 

Yew Versus Old Eui;dizgs 

Not all buildings can comply with the ventilation require- 
ments of the building-systems approach. Some older buildings may 
not have HVAC systems that are capable of achieving the air 
exchange rates specified by A S H U E  62-1969. In these cases, 
however, proper aaintenance and operation of the existing venti- 
lation and filtration sysceas remains important. Certainly 
directives should be issued to operate such building Ventilation 
systems at their maxizurn design potential whenever occ-pant 
levels in r5.e biii:di:ss 3:s high. F~r tkeT ; l i 3TP , ,  the *:"-1-'-- - L A - -  i _ - i r  

stat.as of these buildings shculd be revieved to ensure that the 
most efficient filtration designs are used within the constraints 
of the air-handling capacities of the W A C fans. 

On the other hand, all aspects of the building-systems 
approach should be applied to the rencvation of older buildings. 
It is during such renovation that particular attention must be 
given to ensuring good indoor air quality. 

W e n  the Building-Systems Approach is Not Enough 

BCIA recoqnizes that not all indoor air quality prcblerrs zay 
be solved through inproved desiqn. operation, and saintenance of 
building systems. In some situations, it ultisately may be 
necessary to isolate o r  elisinate the pollutant source in order 
to ensure adequate indoor air quallty. This often can be 
achieved through proper scheduling of renovation, saintenance, 
and cleaning activities, air cleaning, and enhanced local 
ventilation. ,In the cases of asbestos and lead in paint, 
however, conventional wisdom nov tells us that removal may create 
a greater health risk than leaving the material in place. 

In addressing indoor air quality problems, BCIA strongly 
recommends a two-phase program that first implements and 
evaluates the effectiveness of the building-systems approach 
before significant resources are devoted to source- or pollutant- 
specific measures. If such a program is not pursued, two sources 



of inefficiency and delay would be create: (1) pollutants that 
became insignificant with adequate buildlng systems would be 
regulated unnecessarily, and ( 7 )  it vould be necessary to develop 
a risk assessment framevark for the evaluation of simultaneous 
exposures to low levels of multiple indoor air contaminants from 
multiple sources. 

No adequate framevork has ever been developed or validated 
to reflect actual human risk from low levels of exposure to 
pollutants in changing indoor environments, and it is very 
unlikely that one can be developed in the near future. 
Conseqtent?y, BCIX generally does nct regard a source-by-source 
or ;ol;utant-by-poliucant approach :3 ke a cost-effecc~ve nethcd 
for improving general indoor air quality in the majority of 
comnercial or residential buildings. 

We fully agree that further research on indoor air quality 
is needed. We believe, however, that research and mitigation 
effcrrs should be prioritized and fccused, so that the ~ o s t  
;rszlsing steps to prgtectinq and izprzvinq incscr air qualit;. 
can be identified, evaluated, and implemented. 

It is essential that the many public infomation, research, 
and mitigation programs now underway, and those planned for the 
near future, be coordinated to provide the most valuable 
information for improving indoor air quality in a cost-effective 
manner. A fundamental step in that coordination effort is the 
settiag of realistic priorities so that the Lizited federal funds 
available are used in the most efficient uay pcssible. In ocr 
1989 ccments to EPA1s Science Advissry Board on research needs 
for indcor air quality, .de urged that the ?.genc:r adopt criteria 
for setting priorities based upon sound scientific pri~ciples, 
and that these criteria be applied in such a 'iay that the 
projects yieldinq the most timely and useful information are 
funded first. 

Clearly, the most isportant and cost-effective step toward 
preventinq, mitiqatinq, or eliminating indcar air quality 
probless is improvement of building-systems desiqn, operation, 
and maintenance. Because a source-by-source or pcllutant-by- 
pollutant approach is fraught with inefficiencies and scientific 
problems and uncertainties, BCIX strongly recornends that 
research funds should be directed first tovard strategies that 
have been demonstrated to provide practical, effective, and 
pemanent solutions. Improvement of ventilation and filtration 
is one such strategy. 



Building-Systams Research 

While much is known about the potential for the 
building-systeas approach to eliminate or mitigate potential 
indoor air quality problems, additional research is necessary to 
refine our understanding of the application of such an,approach. 
Among those areas requiring additional research, BCIA lncludes 
ventilation optimization, filtration, air cleaning, and the 
relationship between indoor air quality and vorker productivity. 

In this area, research that can be conducted in cooperation 
with the private sector should be given high priority. Such 
research pranote ( a )  non-adversaria? =art-erships berueen 
government and industry, (b) development 05, and access to, 
highly advanced technology in industry, and (c) credibility in 
project planning, implementation, analysis, and interpretation. 

Healyhy Sui:5ings Baseline Study 

Monitoring data collected over the past ten years by EPA 
show concentrations of some contaminants to be considerably 
higher indoors than outdoors. These studies, such as EP+'s Toza? - Lxpcsure Assessnent Xez,'.odolcgy (TZXV) r e s e ? r z ?  ;rcgrlx,-' P. a .: e 
not addressed the broad range of indoor air contaxlnants, 
however, nor have they incorporated consideration of ventilation 
conditions and other mechanical systems in the buildings in which 
the measurements were taken. 

Without the knowledge of the ventilation and other building 
systems at monitoring sites or the health and comfort of 
occupants, it is diffic~lt to assess the significance of TEPYY and 
other data to evaluate potential renedial actions. It is equally 
difficuit to assess the contribution of partic~la? socrces of 
contaminants without first developing scme Saseline against vhich 
it can be compared. 

To establisii an acceptable baseline for comparinq and 
assessing indoor monitoring data, BCIA praposes the development 
of a federal research project to evaluate indoor air quality in 
buildings that comply with the generally accepted principles 
incorporated in our building-systems approach. Such a program, 
to be conducted by EPA and the National Institute for 
Occupational Safety and Health (NIOSH) in cooperation with 

Wallace L. A . ,  1987, The Total Exposure Assessment 
Yethodology (TEAM) Study: Summary and halysis, Vol. I, EPA 
Office of Research and Development, EPA/600/6-87/002a. 



privata indust , would build on the existing research to include 
the following s 7 gnificant additions: (1) the buildings to be 
sampled would be selected on the basis of compliance vith the 
building-systems approach, and (2) the list of contaminants to be 
monitored would be expanded to include biological contaminants, 
respirable particulates, CO, and COZ. The study also should 
include an evaluation of the buildings' indoor air quality 
histories, including the health and comfort of building 
occupants. 

Such a study of indoor environments would provide the much 
needed baseline data for evaluating indoor air quality. 

Biological Contamination 

Biological contaminants in industrial and nonindustrial 
environments encompass a wide range of pollutants including 
bacteria, fungi, viruses, exoskelecsns and feces of =ites and 
insects, animal dander, and dead huaan skin tissue. Hicro- 
organisms can sunive and grow in numerous indoor environments 
that provide moisture and nutrients. The effect of biological 
Conta~inants on hunan health is dependent on t k e  type and 
aagni:-de of ccr,raniza:icn a:? c n  :?.di'ii*cal =;s;e-,citili:y. 

There is an abundance of data indicating that microbial 
contaminants are a major contributor to indoor air problems. 
Recent information collected by the Consumer Product Safety 
Commission (CPSC) indicates that 30 to 50 percent of all 
structures have damp cppditions that may encourage the growth of 
biological pollutants. Data from BCIA members and other 
private firms indicate that bioloqical contamination lay be the 
cause of 40 to 55 percent of the indoor air prcbleas in 
commercial buildings. One of BCIX's meaber companies has 
tabulated its experience in indoor air analysis and sitigaticn 
over the past 10 years. Figure 1 shows the primary contaninants 
identified in investiga=ions of about 700 comnercial buildings 
worldwide. 

Cespite its apparent inportance, there is insufficient 
information about the extent, routes of exposure, and health 
consequences of nicrobiological contamination vithin buildings. 
Given that great variations occur vith regard to the numbers of a 
particular species of sicrobes required to trigger infections or 
allergic reactions, compounded vith the variability of individual 

CPSC, 1989, Summaries of Workshops on Siological Pollutants 
and Asbestos Abatement in the Home. 



susceptibility, research is needed to elucidate the role o f  
microbes in the indoor air. It also is essential that standard 
methods of sampling and culturing be established so that the 
results of independent researchers are comparable. 

Environmental illnessi* 
Environmental illness is a controversial human health 

phenomenon similar to other ilj-defined syndromes which have been 
described for over 100 years. It has attracted attention from 
Such diverse groups as lawyers, physicians, insurance companies, 
scientists! and industry. Those who suffer from environnental 
illness 3amtain that the c~nditicn is a n  acpirsd discrder 
resulting in an aversion to a vide variety or synthetic 
materials, ingested foods, and drugs, culminating in symptoms 
that may be multiple and wide ranging. 

Because of the contrsvers:l surrounding environaental 
illness, 6~1.4 strongly kelieves it is pre3a:sre to devels~ 
governmental policy based on the vague and anecdotal infomaticn 
currently available. Accordingly, the initial focus of 
environmental illness research should be to seek clarification of . the -a=; ;a : ; - ' - . .  ...: s;olcqr;a-. ;sj;z~.clcqicz; nat.ir? of t>.e s y - < - - -  w ..b. ,,..e. 
To this end, Z?A1s indoor Xlr Sivision com,issior.ed the N-z~onai 
Academy of Sciences (NAS) to conduct a workshop to discuss 
environmental illness-related research needs. The workshop. was 
held last month and a final report should be available in the 
near future. 

BCIA wishes to emphasize that all people desene quality 
medical care including correct diagnosis and appropriate 
treatsent. Cur nascent understanding of environmental ill-ess, 
however, does not allow us t3 adequately assess proper dissnosis 
or treataent. Therefore, it is of paramount izportance :bat the 
issues surrounding environmental illness be resoived and that the 
sign~ficance of environsenra? exposure, if any, be established. 
TO address this issue, only research of the soundest scientific 
design should be s u p p ~ ~ e d ,  eaploying double-blind, 
placsbc-ccntrolled techni-yes. 

l2 Environmental illness is discussed in greater detail In 
Exhibit 2. 

l3 Environmental illness is knovn by at least 20 synonyms, 
including multiple chemical sensitivity, total allergy 
syndrome, and twentieth-century disease. 



Public communication of information on potential health 
risks presents a difficult challenge to any federal program. 
BCIA agrees that it is important to communicate information to 
persons vho are actually at risk from indoor air exposures that 
may result in adverse health effects. It is equally important, 
however, that the information accurately portray the potential 
health risks, and that it be provided in a tom that can be 
readily understood and applied. It also is critical that the 
public have sufficient context in which to evaluate the 
info-nation they are given. 

The t.d.0 indoor air contasinants typically used as examales 
when discussing public communication are asbestos and radon. 
While many other contaminants have been addressed by federal 
infomation programs, these two have received the most 
atzs~tion. They alss zay represent opposite ends of the spectrc7 
of public concern. A"areness of che health risks fron exposure 
to asbestos has sometimes approached hysteria, while federal and 
State agencies have struggled to raise the public's concern about 
the potential health risks of radcn. This difference results 
=-- . . 
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Ccxunicating risks ro the public. 

~ndoor air legislation introduced in the House contains tvo 
major public communications programs. The first would require 
the development of health advisories, and has been a part of 
indoor air legislation since it was first introduced. The second, 
program is a recenc addition that would require that certain 
prcducts include labelinq that wculd describe the edssion rate 
of indoor air csntaninanzs. xouid like to address each sf 
these in turn. 

Health Advisories 

The current language of the House legislation requires tfiat, 
for at leas: 12 contaninants, EPA issue health advisories that 
describe (1) the potential adverse human health effeczs of 
expcsures to various concentrations, and (2) any existing federal 
or other standards or action levels that have been established. 
The legislation does not establish any priorities for selecting 
the contaminants to be subjects of health advisories. 

Unlike the requirements of existing statutes listed 
elsewhere in the bill, this legislation does not hold EPA to the 
same minimum standard of scientific evidence that must be 
satisfied before action could be taken under current lavs. The 
legislation provides simply that health advisories be based on 
"the most current substantial scientific evidence and related 



f i n d i n g s  o r  informat ion."  Under this  rather lwse l e g i s l a t i v e  
lanpuage,  it is u n c l e a r  vhat s t a n d a r d  must  be s a t i s f i e d  b e f o r e  a 
health advisory may be i s s u e d  i n  an  area of c o n t r o v e r s i a l  
r c i e n t i f  i c  theory. 

I f  a comparison is made between this s tandard  and t h e  
Standard  that governs  agency a c t i o n  u n d e r  e x l s t l n g  s t a t u t e s ,  it 
becomes c l e a r  t h a t  t h i s  l e g i s l a t i o n  v o u l d  c o n f l l c t  wlth t h e  
e v i d e n t i a r y  c r i t e r i a  of  t h o s e  s t a t u t e s .  

H e a l t h  a d v i s o r i e s  l i k e l y  w i l l  have  a  s i g n i f i c a n t  impact on 
t h e  p u b l i c ' s  use  of p r o d u c t s  and s e r v i c e s ,  including those  
a l ra3dy  r e q c l a c e d  under s ~ e c i f i c  la ,ds .  I- fac:, a  h e a l t h  
a d v i s o r y  nay have t h e  same e f f e c t  a s  a  r e q u l a t s r y  a c t i o n  under 
S e c t i o n  6 o f  t h e  Toxic Subs tances  C o n t r o l  A c t  (TSCA), o r  a n o t h e r  
r e q u l a t o r y  a c t i o n  under a n o t h e r  s t a t u t e .  Yet a c t i o n  under 
e x i s t i n g  laws m u s t  be suppor ted  by s p e c i f i c  s c i e n t i f i c  f i n d i n g s  
t h a t  can t e  t e s t e d  i n  c o u r t  %hen r . ecessa ry .  Tke in r s rmat iona l  
i n t e n t  o f  h e a l t h  a d v i s o r i e s  does no t  j u s t l f y  a l e s s e r  degree  o f  
s c i e n t i f i c  s c r u t i n y .  

3CI.y a l s o  i s  concerned t h a t  a  h e a l t k  adv i sory  t h a t  d e s c r i b e s  
~ot2~z:al -31th s f f a c t s  a t  " v a r i s u s  car ,cen: raz ia~s"  3f  a  
c o n t a x i n a n t  l i k e l y  would convey i n f s n a t i o n  abcut risks t h a t  
b e a r s  no r e l a t i o n s h i p  t o  a c t u a l  exposure  c o n d i t i o n s .  Such an  
approach w i l l  cause  unnecessary  a larm and concern among consumers 
who may be exposed t o  l i t t l e  o r  no r i s k .  The pub l ic  may b e l i e v e  
t h a t  t h e y  a r e  being exposed t o  s i g n i f i c a n t  h e a l t h  risks, when 
a c t u a l  r i s k s  may be n o n e x i s t e n t .  I s s u a n c e  af h e a l t h  a d v i s o r i e s ,  
t h e r e f o r e ,  may no t  r e s u l t  i n  t h e  d i s s e m i n a t i o n  of r e l e v a n t  
i n f o r n a t i o n  about  r e a l  and s i g n i f i c a n t  r L s k s .  I t  say, i n s t e a d ,  
p rov ide  s i s L e a d i n g  i n f a m a t i o n  about  r i s k s  t h a t  a r e  s o m e t i l e s  
o v e r - e s t i m a t e d  o r  a r e  n o n e x i s t e n t .  

T h e  i n c l u s i o n  o t  s p e c i f i c  indoor  a i r  s t a n d a r d s  o r  a c t i o n  
l e v e l s  will s i g n i f i c a n t l y  i n c r e a s e  t h e  p o t e n t i a l  f o r  h e a l t h  
a d v i s o r y  i n f o m a t i o n  t o  be i n c o r p o r a t e d  i n t o  s:ate and l o c a l  
r e g u l a t i c n .  Reqardless  of t h e  " a d v i s o r y n  n a t u r e  of t h e s e  
a a t e r i a l s ,  i n c l u s i o n  of an a c t i o n  l e v e l  i n  a f edera l  p u b l i c a t i o n  
w i l l  undoubtedly  be i n t e r p r e t e d  by s t a t e s  a s  a  s c i e n t i f i c  f i n d i n g  
about  t h a t  l e v e l .  I n c l u s i o n  of such l e v e l s ,  r egard less  of t h e i r  
s c i e n t i f i c  b a s i s ,  f u r t h e r  l e s s e n s  t h e  i n t e g r i t y  of the  a d v i s o r y  
and i m p l i e s  a  g r e a t e r  degree  of c e r t a i n t y  i n  eva lua t ing  h e a l t h  
r i s k s  t h a n  g e n e r a l l y  e x i s t s .  

F i n a l l y ,  it is important  t h a t  t h e  l e g i s l a t i o n  not abandon 
t h e  v a l u a b l e  s c i e n t i f i c  review p r o c e s s  a l r e a d y  i n  p lace  f o r  
h e a l t h  a d v i s o r y  documents under o t h e r  p r q r a m s .  For example, 



advisory documents  i s s u e d  unde r  t h e  S a f e  D r i n k i n g  Water Act are 
reviewed by EPA1s S c i e n c e  A d v i s a r y  Board. Such r e v i e w  s h o u l d  be  
a p p l i e d  t o  indoor a i r  c o n t a m i n a n t  h e a l t h  a d v i s o r i e s .  

P r o d u c t  L a b e l i n g  

BCIA b e l i e v e s  that a d d i t i o n a l  l a b e l i n g  a u t h o r i t y  is n o t  
n e c e s s a r y .  Moreover ,  w e  have  s e v e r a l  c o n c e r n s  a b o u t  t h e  p r o d u c t  
l a b e l i n g  r e q u i r e m e n t s  t h a t  have  been added t o  t h e  House 
l e g i s l a t i o n .  S p e c i f i c a l l y ,  v e  q u e s t i o n  t h e  u t i l i t y  o f  emis s ion -  
rate  d a t a  and t h e  a d v i s a b i l i t y  o f  a consumer e d u c a t i o n  program t o  
emphas ize  t h e  s e l e c t i o n  of  p r o d u c t s  w i t h  lower  e m i s s i o n  r a t e s .  

EPA, CPSC, and  t h e  O c c u p a t i o n a l  S a f e t y  and H e a l t h  
A d m i n i s t r a t i o n  (OSHA) c u r r e n t l y  may r e q u i r e  p r o d u c t  l a b e l i n g  
u n d e r  t h e  a u t h o r i t i e s  o f  TSCA, t h e  Fede ra l  I n s e c t i c i d e ,  F u n g i c i d e  
and  R o d e n t i c i d e  A c t  (FIFRA),  t h e  F e d e r a l  Hazardous S u b s t a n c e s  Act 
(FYSA), and t h e  C c = x p a t i o n a l  S a f e t y  and Hea l th  Ac t ,  r e s q e c t i v e -  
ly. S e c t i o n  6 o f  TSCA g r a n t s  EPA t h e  a u t h o r i t y  t o  r e a l r e  
l a b e l i n g  of a r t i c l e s  c o n t a i n i n g  s u b s t a n c e s  o r  m i x t u r e s  d e t e r n i n e d  
t o  " p r e s e n t  a n  u n r e a s o n a b l e  r i s k  of  i n j u r y  t o  h e a l t h  o r  t h e  
e n v i r c n s e n t . "  :?X's O f f i c e  of  Tox ic  Subs t ances  r e f e r e n c e d  t h i s  . . i 2-::-.;rity ;.he- ;: ;?-;an ,,,e c n g c i a ?  "po::c:i dia?:q;el' ijiti =he 
car;?: i n d u s t r y  t s  i n v e q i i g a t e  v o l a t i l e  o r g a n i c  caaccur .d  ( V O C )  
e m i s s i o n s  from c a r p e t s .  Under t h e  a u t h o r i t y  g r a n t e d  t o  it by 
S e c t i o n  3 o f  FIFRA, EPA r e q u i r e s  t h a t  p e s t i c i d e  p r o d u c t  l a b e l s  
i n c l u d e  warn ing  and  p r e c a u t i o n a r y  s t a t e n e n t s ,  a s t a t e m e n t  o f  
h a z a r d s  t o  humans, and d i r e c t i o n s  f o r  s a f e  u s e .  

Under S e c t i o n  2 o f  FHSA, CPSC r e q u i r e s  t h a t  cons'umer 
g r o d u c t s  c o n t a i n i n g  h a z a r d o u s  s u b s t a n c e s  b e a r  a l a b e l  t h a t  
inc?:des a  w a r n i n g ,  an a f f i n a t i v e  s t a t e n e n t  o f  t h e  e r i n c i p a i  
h a z a r d  a r  h a z a r d s ,  and p r e c a u t i o n a r y  s e a s u r e s  d e s c r i 5 i n q  a c t i o n s  
t o  be fo l l owed  o r  a v o i d e d .  CPSC a l s o  has  d r a f t e d  c r i t e r i a  and 
g u i d e l i n e s  t o  c o d i f y  c u r r e n t  p o l i c y  f o r  d e t e r s i n i n g  whether  a  
consumer p r o d u c t  p r e s e n t s  a  p o t e n t i a l  c h r o n i c  h a z a r d  unde r  t h e  
requirements o f  t h e  L a b e l i n q  of  Hazardous A r t  M a t e r i a l s  A c t  
passed by C o n g r ~ s s  i n  1 9 8 8 .  These g u i d e l i n e s  w i l l  b e  a p p i i e d  ts 
a l l  c3nsluner p r s d u c ' , ~ ,  and x i 1 1  p rov ide  s y s t e a a t i c  quidaf lce  f 3 r  
d e t e - m i n i n g  w h e t h e r  t h e  l a b e l i n g  r e q u i r e n e n t s  o f  FHSX a r e  
t r i g g e r e d  f o r  s p e c i f i c  p r o d u c t s .  

- 
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In addition, OSHA's Hazard Communication Standard requires 
that all non-consumer and non-dru products containing certain 
hazardous substances bear labels ! ndicatinq the potential health 
and physical hazards of the product. 

The House legislation currently targets several specific 
product types for emission-rate labeling. All of these products 
have been, or are beinq, addressed under existing federal 
regulatory authority ( l . e . ,  pesticides) or through voluntary 
programs (i.e., carpets, combustion appliances, pressed wood 
products). A s  the other product type identified in the 
leqlslation (i.e., products containing solvents) encompasses such 
a 1ar;e nc:ker and .isrlety of products, 1: is beyond tke  scspe of 
this testimony to list federal efforts in thrs area. 

BCIA does not believe that emission-rate data for indoor air 
contaminants will provide the public vith information that it can 
use effec=ively to redcce expos-res to these contaminants. 
More iaporcantly, reauccion in emission rate may not necessarily 
result in exposure reduction or safer products. For solvent- 
containing products, exposure will depend to a large extent on 
how the praduct is used, rather than on the specific fo3u:a- 
ticn. To: exa-pls, a ;rcdcct ... ith half the ccccentr3:i;n (a?.d 
haif the egission rate) of a solvent compared vith competing 
products may require that tvice as much be used in order to be 
effective. BCIA believes, therefore, that instructions for safe 
use are far more valuable than an emission-rate value. In fact, 
existing labeling requirements under both FHSh and FIFRA specify 
that directi.ons for proper use be included on the label. 

For these reasons, K I A  also is concerned about the develop- 
aent of a consumer education program to emphasize the i2portance 
of low-emission products vithout consideration of product safety 
and efficacy. Even in cases vhere eaission rate data can prsvide 
some basis for comparison betveen competing products, they do not 
provide a context in which to evaluate indoor exposures resalting 
from that product relative to other potential indoor exposures. 

T5.e other major question c~ncerning the implenenta~ion of 
such a labeling proqras for emission rates is the basis for 
detaraining that a significant health threat exists. Do the 
authors intend that labeling be based on emissions of the total 
number of contaminants (VOCs, combustion products, etc.), on the 
assumption that all ccntaminants pose a significant health 
threat? If not, is the intent to focus on a short list of 
specific contaminants, or on a large number of contaminants? 
BCIA has concerns about all o f  these options. 



Combining the emission rates of all contaminants into one 
value does not distinguish among the potential health effects of 
the various contaminants. Moreover, a total contaminant approach 
would tie the hands of a product formulator in evaluating 
alternative substances. Specifying a long list of substances 
subject to the emission-rate labeling requirements similarly does 
not provide any basis for relative comparisons, and would dllute 
the effectiveness of the labeling. Alternatively, specifying a 
short list of contaminants would imply that products not emitting 
these few contaminants are "safe." While these problems are not 
unique to the labeling program specified in the House indoor air 
leqislation, they cast further doubt on the effectiveness of such 
a p r z q r a a  in iaprovinq indcor air qua:ity. 

IV. Technolow-Based Standard 

3C:A supports the de.iel-;.snt cf a uniforn criteria rel=zi:; 
:3 ventilation and other bu:lding systems that addresses cerzai; 
compliance limitations of older buildings. If a forinal, 
technology-based standard is to be pursued, we believe that 
lea2ership in its develscnent on the federal level skould resz 
..: i-- 
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Fracrax under its existing auC:~ority, and it is our ,~nders:a-il,c 
'hat an OSHA rulemaking on indoor air quality may be initiated in 
the near future. 

On the state level, an increasing number of states have 
already adopted technology guidelines such as the ASKR;IE 
standard. In most cases, these quiaelines do not encompass the 
operation and maintenance of building systems, and fu-<her 
e f f c r t s  to encourage a anifom approach to this-issue vould =e 
heleful. 

V. Interaqencv Jurisdictional Issxes 

'While EPA may have devoted the scs: resources to indoor air 
qua;iFy! other federal agencies also are engaged in indoor a i z  
actlvltles. As a consequence, sany jurisdictional issues will 
arise as we atte3pt to develop a comprehensive federal indoor air 
quality program. Earlier versions of indoor air legislation have 
tended to assign most of the authority for implementing such a 
program to EPA. Subsequent revisions have recognized roles for 
OSXX, CPSC, NIOSH, and other agencies. 

Coordination of federal indoor air activities through the 
Council for Indoor Air Quality (CIAQ) is essential. While direct 
interaction among high level representatives of the CIAQ member 
agencies is important, BCIA believes it would be advantageous to 



f o r m a l i z e  a few working committees o f  mid- level  r e p r e s a n t a t i v e s  
on  key i s s u e s .  These working commit tees  would be c h a i r e d  by a  
r e p r e s e n t a t i v e  from t h e  most a p p r o p r i a t e  agency. we wish t o  
offer the f o l l o v i n q  examples of commit tees  t h a t  should b e  
c o n s i d e r e d :  

Research - T h i s  g roup  would examine the broad 
scope of proposed r e s e a r c h ,  p r i o r i t i z e  t h e  
p r o j e c t s ,  and c o o r d i n a t e  t h e  conduct  of t h e  
r e s e a r c h  programs. 
(Cha i r  - EPA and/or  NIOSH) 

Kork??ace Icdcor  Air Qcali=)-  - Thls qrsup vculd  
focus  on workplace guidelines and/or  rulemaklngs,  
a s  wel l  a s  worker i n f o r m a t i o n  prograns .  
(Cha i r  - OSHA) 
Consuner Edccation - This g r z u p  wouli  coord ina te  
a l l  consumer i n f o r n a t i o n  p r s g r a n s .  
(Cha i r  - CPSC) 

I n  a d d i t i o n ,  o t h e r  a g e n c i e s  such a s  t h e  Departzents  of Energy and 
Kousizq ar,d GrSaz Cevelcczanc nee2 r: = e  a c t l v e  c n  t h e s e  
c o ~ i t : e e s .  

I n  developing a  n a t i o n a l  r e s p o n s e  s t r a f e q y ,  it is i m p o r t a n t  
t h a t  each  agency be g iven  t h e  l e a d  r o l e  i n  l t s  a rea  of e x p e r t i s e ,  
w h i l e  c o o r d i n a t i n g  its a c t i v i t i e s  w i t h  t h e  o t h e r  agenc ies .  BCIX 
d o e s  n o t  b e l i e v e  t h a t  i n s u f f i c i e n t  f u n d i n g  IS an a c c e p t a b l e  
r e a s o n  f o r  f a i l u r e  t o  a s s i g n  a u t h o r i t y  t o  t h e  proper agency. 

3 C I A  a l s o  suppor t s  t h e  c o n t i n c e d  involvement o f  E P A ' s  
S c i e n c e  Advisory Board (5hS) i n  i ~ d c o r  a i r  i s s u e s .  We b e l i e v e  
t h a t  t h e  Indoor A i r  Q u a l i t y  and T c z a l  Hman Evesure CouImittee o f  
t h e  3oard h a s  c o n s i d e r a b l e  t e c h n i c a l  e x p e r t i s e .  T h i s  Committee 
c a n  add t h e  necessaq  companent o f  independen t ,  e x t e r n a l  review 
and o v e r s i g h t  t o  t h e  complex a r r a y  o f  d i f f e r e n t ,  y e t  o f t e n  
o v e r l a p p i n g ,  f e d e r a l  indoor  a i r  p r c q r a s .  I n  f a c t ,  BCIA has 
s u b m i t t e d  recommendations t o  EPA o f f i c i a l s  urqinq the  Agency t o  
p ropose  t h a t  t h e  r o l e  of SAB's i n d o o r  a i r  commirtee be expanded 
t o  o v e r s e e  c o o r d i n a t i c n  of indoor  a i r  r e s e a r c h  across  t h e  f e d e r a l  
government.  

V I .  Conclusion 

BCIA is  convinced t h a t  technology-based c r i t e r i a  based on t h e  
t a t a l  bui ld ing-sys tems approach o u t l i n e d  i n  t h i s  test imony has  t h e  
best chance of improving indoor  a i r  q u a l i t y  i n  t h e  near f u t u r e .  
O t h e r ,  more t r a d i t i o n a l ,  approaches  would l e a d  t o  high c o s t s  f o r  



little or no qain. A vell-coordinated federal program, aimed at 
developing uniform guidelines and conducted in cooperation vith 
industry, academia, and state entities, is both promising and 
achievable. 



TABLE 1. Building-Systems Approach - 
Design and Maintainability Criteria 

review of design documentation procedures and 
compliance of design with indoor air standards 

review of ventilation rates and air distribution 
systems under all projected modes of operation and 
anticipated outdoor conditions 

review of provizion of exhaust from known indoor air 
;cl:,~tion szurces 

review of projected occupant activity, density, and 
locations on which HVAC design was based 

i22-tificatlor of ~ajor outdocr sources of pollctants 
in vicinity of =c:lding site and prevailing vincs 

guidance on orien2ation of air intakes and exhausts 

zszsssxent 3 f  cz?f:quraticc c f  cffice partiticns .di:h 
respect c3 compa::5rlity of W A C  design 

review of choice of filtration type and design, 
materials, and location within the ventilation system 

Haintainabilitv Criteria 

correct use of ccndensate drains, water baffles, xist 
elixinators, humidifiers, cooling towers, etc. ts 
control presence of free uater within air handli-g 
sysrems and mlniz~ize microbial contamination 

identify t h e  availability of access doors and/or 
ins2ection ~ o r t s  to chambers cf air handling sysTern, 
plezums, duct.dork syscens, including access to 
reheaters, turnicg vanes, smoke detectors, etc. 

integrity, material type and location of insulating 
materials associated with HVAC equipment, ducting and 
ceiling plenums 

review access to filters, coils, motors, etc. of 
variable air volume (VAV) boxes, reheats, perimeter fan 
coils, or induction, etc. 

evaluate integrity of fit of filters and ease of 
replacement 



TABLE 2 .  Comparison of Air Supply and Ventflation 
Rate for Summer and Winter Conditions 

Heat Load (BTU/hr) 
Perimeter bveraaa 

Winter 1286 956 
Summer 1286 5846 

T o t a l  s u p p l y  ~ i r ~  (cfm/person) 

W i n t e r  
S,xc:e: 

V e n t i l a t i o n    ate^ (c fm/pe r son )  

W i n t e r  
S u x y e r  

1 - Source :  H e a l t h y  B u i l d i n g s  I n t e r n a t i o n a l .  
2 - Xir s.;pp?y :eg;ire,i tc d i s s i ; a t e  h e a t  !cad. 
3 - Assmes o u t s l d e  a i r  a= 1 p e r c e n t  of t o t a l  

a i r  s u p p l y .  


