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Summary 
The u r g e n t  need t o  conserve  energy i n  b u i l d i n g s  h a s  i n c r e a s e d  t h e  

use  of non-conventional i n s u l a t i n g  m a t e r i a l s  such a s  u r e a  formaldehyde foam 

i n s u l a t i o n  ( W F I )  i n  Canadian bui ld ings .  Although UPPI is  n o t  a p a r t i c u l a r l y  

good i n s u l a t i n g  m a t e r i a l  because of its h i g h  i n i t i a l  water  c o n t e n t  and 

t h e r e f o r e  i t s  high volumet r ic  shr inkage  and known d e t e r i o r a t i o n  w i t h  age,  it 

was i n s t a l l e d  i n  more t h a n  80 000 Canadian homes b e f o r e  December 1980 when i t s  

u s e  was banned under  t h e  Hazardous Products  Act. The ban was based on  a n  

i n v e s t i g a t i o n  by a n  Expert  Advisory Committee s e t  up by t h e  Department of 

H e a l t h  and Welfare Canada. Subsequent s t u d i e s  i n  t h e  l a b o r a t o r y  and i n  t h e  

f i e l d  have i n d i c a t e d  t h a t  gases  and/or  p a r t i c u l a t e s  g iven  o f f  by UPPI cause  

i l l n e s s  i n  eolae people. The n a t u r e  of t h e  problem and some of t h e  s t u d i e s  

c a r r i e d  o u t  i n  Canada t o  improve unders tanding  and deve lop  methods of reduc ing  

exposure t o  t h e  s u b s t a n c e s  g i v e n  o f f  by UPPI a r e  described.  
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Sommaire 
Le beaoin urgent de conserver 1 '6nergie  dans l e s  b l t iments  au 

Canada a entrafnC une consommation accrue de matCriaux d ' i s o l a t i o n  nouveaux 

comme l a  mousse d'ur6e-fomald€hyde (HIUP). Bien que c e t t e  mousse ne s o i t  pas 

un exce l l en t  matgriau d ' i a o l a t i o n  B cause de s a  f o r t e  teneur  i n i t i a l e  en eau 

occasionnant un important r e t r a l t  e t  qu ' e l l e  s e  d6t 'eriore en  v i e i l l i s a a n t .  

e l l e  a 6tC u t i l i s C e  dans plus de 80 000 maisons canadiennes juaqu'en decembre 

1980, d a t e  B l aque l l e  son usage a CtC i n t e r d i t  par l a  Lo1 s u r  l e s  produi ta  

dangereux. L ' i n t e rd i c t ion  e s t  survenue B l a  s u i t e  d'une enqudte e f f ec tuee  par  

un coni t6  d 'exper ts  f o r d  par  l e  minis tere  de l a  SantO e t  du Bien-&re. Des 

etudes u l t e r i e u r e s  en l abo ra to i r e  e t  i n - s i t u  ont indiquC que l e e  gae e t /ou  l e s  

p a r t i c u l e s  (misea par l a  MIUF provoquaient des maladies chez c e r t a i n e s  

personnea. Dana c e t t e  note,  on prCsente l e  probl2me e t  on dCcr i t  l e e  Ctudea 

en t r ep r i s ea  au Canada pour a d l i o r e r  l a  connaiseance des  substances q u i  s e  

degagent de l a  MIUF e t  pour Claborer des mgthodes a f i n  de reduire  l e s  r i sques  

d 'exposi t ion  B cea substances. 
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PROBLEMS WITH UREA-FORMALDEHYDE FOAM INSULATION 

C.B. Crawford and C.J. S h i r t l i f f e ,  Canada 

Urea Formaldehyde Foam Insu la t ion  (UFFI) had been i n a t a l l e d  i n  an estimated 

80 000 Canadian homes, moatly wood-frame, before i t  was banned under t h e  

Hazardous Products Act i n  December 1980. The ban was based on the  advice of 

an Expert Advisory Committee s e t  up by t h e  Department of Health and Welfare 

Canada. A year l a t e r ,  i n  December 1981. the  Canadian Government announced a 

$110 mi l l i on  a s s i s t a n c e  program f o r  UFFI honecwners t o  cover f r e e  t e s t i ng ,  

technica l  advice,  and up t o  $5000 tax-f ree  a s s i s t ance  f o r  removal of the  foam 

o r  o t h e r  remedial ac t ion .  Later,  add i t i ona l  funds were made ava i l ab l e  t o  low 

income famil ies .  

WHAT IS UFFI 

Urea Formaldehyde Foam Insu la t ion  is  a thermosett ing organic  polymer 

manufactured a t  t h e  job s i t e  by mixing urea  formaldehyde r e s i n  with a foaming 

agent conta in ing an  ac id  c a t a l y s t  and a propel lant  such a s  colspreased a i r  o r  

nitrogen. The f r e s h  foam, having a consistency of shaving cream, s e t s  wi th in  

a f eu  seconds t o  a semi-rigid foam wi th  an  i n i t i a l  wet dens i ty  of 40 t o  

48 kg/m3. Over a period of weeks t o  years  i t  d r i e s  t o  a ahrunken, 

open-celled. f r i a b l e ,  e t m c t u r a l l y  weak ma te r i a l  having a dry dens i ty  of 

9.5 t o  13 kg/m3. 

The most a t t r a c t i v e  f e a t u r e  c la ined f o r  UFFI was t h a t  i t  could be i n s t a l l e d  

i n  an e x i s t i n g  wal l  cavi ty  a t  high r a t e s  through a small hole. The qua l i t y  of 

t h e  t e a s  was unfor tunate ly  highly dependent on t h e  i n s t a l l e r ,  who seldom had 

any understanding of the  procesa. Once i n s t a l l e d ,  t h e  foam de te r io ra t e s  a t  a 

r a t e  depending on t h e  fo rau la t ion ,  t h e  absolute  humidity, and t h e  temperature 

i n  the wall  cavity.  I n  t he  worst case  i t  can end up a s  a powder a t  the bottom 

of t h e  s tud  space a f t e r  a few months. but l i t t l e  information is  ava i l ab l e  on 

the  average time it takes  t o  reach t h i s  condition.  While crumbling, t he  

p a r t i c u l a t e  ma te r i a l  can be c a r r i e d  from t h e  cavi ty  i n  a i r  currents .  

Exceasive drying time i n  the  wall  cav i ty  can a l s o  lead  t o  fungal growth i n  t h e  

foam and on the  su r f aces  of surrounding mater ia ls .  Capi l la ry  ac t ion  may a l s o  

cause these surfaces  t o  become impregnated with water,  a c id ,  and f r ac t ions  of 

t h e  foam. 

DEVELOPMENT OF A STANDARD FOR UFFI 

In  1970 the  Canadian Government Spec i f i ca t ions  Board (nov c a l l e d  t h e  Canadian 

General Standards Board, CGSB) was asked t o  develop a standard f o r  UFPI. A 

committee of producers, consumers, con t r ac to r s  and government r ep re sen ta t ives  



was e s t a b l i s h e d .  bu t  f o u r  y e a r s  l a t e r  i t  was s t i l l  n o t  s a t i s f i e d  t h a t  i t  had 

s u f f i c i e n t  knowledge of t h e  m a t e r i a l  t o  prepare  a s tandard .  Reserva t ions  

about  W F I  a s  an i n s u l a t o r  inc luded  t h e  f o l l w i n g  (1): 

d i f f i c u l t y  of ensur ing  t h a t  t h e  foam w i l l  be p r o p e r l y  a p p l i e d ,  

p o s s i b l e  c o r r o s i v e n e s s  of  UF foam, 

p o s s i b l e  damage caused by water  dur ing  t h e  d r y i n g  per iod .  

p o s a i b l e  c o l l a p s e  due  t o  v i b r a t i o n s ,  

p o s s i b l e  s u s c e p t i b i l i t y  t o  h y d r o l y s i s .  

long-term p h y s i c a l  s t a b i l i t y ,  

p o s s i b i l i t y  of .formaldehyde odour p r o b l e m ,  

thermal e f f e c t i v e n e s s .  

The committee set u p  t h r e e  working groups  t o  a d d r e s s  t h e s e  problem.  

L i t e r a t u r e  d e s c r i b i n g  exper iences  i n  s e v e r a l  o t h e r  c o u n t r i e s  was reviewed and i 
many w a l l s  c o n t a i n i n g  UFFI were opened. An e a r l y  conc lus ion  was t h a t  t h e  

thermal r e s i s t a n c e  of t h e  foam is g r e a t l y  reduced by shr inkage .  Although 

l i n e a r  shr inkage  was r e p o r t e d  t o  vary widely and u n c o n t r o l l a b l y ,  "it was 

decided t o  accept  a n  e f f e c t i v e  thermal r e s i s t a n c e  of 60 p e r c e n t  of t h e  thermal ~ r e s i s t a n c e  va lues  measured o n  t h e  guarded h o t  p l a t e  o r  h e a t  f low meter ,  

assuming t h a t  UP foams would s t a b i l i z e  a t  a  l i n e a r  shr inkage  of 

7 percent" (1). 

~ Another important  f i n d i n g ,  r e s u l t i n g  from opening of w a l l s ,  was t h a t  t h e  

foam seldom f i l l e d  t h e  space t o  be i n s u l a t e d .  The committee dec ided ,  

t h e r e f o r e ,  t o  w r i t e  two s tandards :  one governing t h e  performance 

c h a r a c t e r i s t i c s  of t h e  product  when a p p l i e d  c o r r e c t l y ,  and a second d e s c r i b i n g  

I how t h e  foam should be i n s t a l l e d .  A p r o v i s i o n a l  p roduct  s t a n d a r d  was i s s u e d  

i n  May 1977, and i n  Decembere 1977 CGSB 51-GP-24M, "Thermal I n s u l a t i o n ,  Urea 

Based, Foamed I n - s i t u , "  was published.  During 1977 t h e  manufac turers  improved 

t h e i r  t r a i n i n g  courses  f o r  a p p l i c a t o r s  and i n  December 1977 a p r o v i s i o n a l  

s t a n d a r d  f o r  t h e  i n s t a l l a t i o n  of UFFI was i s s u e d  a s  CGSB 51-GP-22MP. I n  

J u l y  1980 CGSB published 51-GP-43MP, "Hanual For: I n s t a l l e r s  of Urea 

Formaldehyde Foam Thermal I n s u l a t i o n . "  

Both t h e  product and i n s t a l l a t i o n  s t a n d a r d s  were u r g e n t l y  r e q u i r e d  by t h e  

i n d u s t r y  i n  order  t o  q u a l i f y  UFFI under t h e  Canadian Home I n s u l a t i o n  Program 

(CHIP). The CHIP program, in t roduced  by t h e  Canadian Government i n  

September 1977 a s  a  means of encouraging energy conserva t ion ,  provided 

f i n a n c i a l  a s s i s t a n c e  t o  h o o e w n e r s  f o r  t h e  thermal upgrading of o l d e r  houses. 

1 EMERGENCE OF PROBLEMS 

The inadequac ies  of t h e  foam a s  a thermal i n s u l a t o r  began t o  f a d e  i n  

s i g n i f i c a n c e  when h e a l t h  problema a t t r i b u t e d  t o  formaldehyde g a s  i n  UFPI- 

i n s u l a t e d  hones emerged. A t  t h e  r e q u e s t  of t h e  CGSB c o d t t e e  t h e  Department 
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o f  H e a l t h  and Welfare advised  t h a t  t h e  upper  l e v e l  of formaldehyde g a s  i n  

homes should be s e t  a t  0.1 ppm i n  t h e  CCSB product  s tandard .  The indue t ry  

reques ted  t h a t  t h e  l e v e l  be s e t  a t  l e a s t  twice  a s  high. When i t  became c l e a r  

t h a t  t h e r e  was no way t o  p r e d i c t  o r  c o n t r o l  t h e  emiss ions  from t h e  product  and 

t h e  r e s u l t i n g  l e v e l s  i n  b u i l d i n g s ,  t h e  CGSB committee r e f u s e d  t o  inc lude  t h i s  

i n  t h e  s tandard .  The Department of Hea l th  and Welfare i n  t u r n  suggested t h a t  

u s e  of t h e  product  i n  t h e  CHIP program be d iscont inued ,  and e s t a b l i s h e d  t h e  

Expert  Advieory Committee t h a t  subsequent ly  recommended t h e  ban. 

Once t h e  ban was p u b l i c i z e d  and a r e p o r t i n g  mechanism was e s t a b l i s h e d ,  many 

of t h e  occupants  of UFFZ homes repor ted  i l l n e s s e s  of v a r i o u s  k i n d s  and - 
subsequent ly  t h e  market v a l u e  of UFFI-insulated homes dropped d r a m a t i c a l l y .  

The i n f l u e n c e  of UFFI on h e a l t h  was g e n e r a l l y  a t t r i b u t e d  t o  its emission of 

formaldehyde, a l though t h e  c o n t r i b u t i o n s  of o t h e r  g a s e s  and p a r t i c u l a t e s  a r e  

s t i l l  under i n v e s t i g a t i o n .  The problem is complicated by t h e  g r e a t  v a r i a t i o n  

i n  hiunan s e n s i t i v i t i e s  and by changes i n  s e n s i t i v i t y  w i t h  exposure and 

time (2) .  Symptoms of exposure i n c l u d e  eye. n a s a l ,  and r e s p i r a t o r y  t r a c t  

i r r i t a t i o n .  s o r e  t h r o a t ,  headache and nosebleeds.  Recovery is g e n e r a l l y  r a p i d  

when exposure is te rmina ted .  The non-epec i f ic  n a t u r e  of t h e  symptoms combined 

w i t h  t h e  i m p o s s i b i l i t y  of e s t a b l i s h i n g  l e v e l s  of p rev ious  exposure r e s u l t i n g  

from UFFI whi le  ag ing  under d a i l y  and s e a s o n a l  mois ture  and wind f l u c t u a t i o n s  

make i t  imposs ib le  t o  q u a n t i f y  t h e  c o n t r i b u t i o n  of UFFI t o  t h e  h e a l t h  

problem. 

NATIONAL TESTING SURVEY OF CANADIAN HOMES 

A s  a consequence of  t h e  ban, government a g e n c i e s  were deluged w i t h  te lephone  

c a l l s  and l e t t e r s  from homeowners worr ied  about  t h e i r  h e a l t h  o r  t h e  market 

v a l u e  of t h e i r  hones. I n  o r d e r  t o  d e a l  w i t h  t h e s e  demands t h e  Department of 

Consumer and Corpora te  A f f a i r s  Canada e s t a b l i s h e d ,  i n  June 1981, a Urea 

Formaldehyde Foam I n s u l a t i o n  Informat ion  and Coord ina t ion  Centre,  which was 

soon r e c e i v i n g  up t o  400 telephone i n q u i r i e s  a day. S h o r t l y  a f t e r w a r d s v  t h e  

Cent re  launched a c o q r e h e n s i v e  n a t i o n a l  t e s t i n g  survey t o  determine ambient 

formaldehyde l e v e l s  f o r  both indoor  and outdoor a i r  and t o  look f o r  any o t h e r  

f a c t o r s  t h a t  might be i n f l u e n c i n g  h e a l t h  p r o b l e m  i n  t h e  a f f e c t e d  homes. 

Formaldehyde l e v e l s  were measured i n  2275 hones, i n c l u d i n g  ( a )  378 c o n t r o l  

houses without  UFFI; (b)  100 "problem" UFFI houses where s e r i o u s  h e a l t h  

problems o r  concerns had been repor ted ;  ( c )  651 houses chosen from UFFI Cent re  

€ i l e s ;  and ( d )  1146 houses s e l e c t e d  from CHIP f i l e s .  The average  outdoor 

formaldehyde l e v e l s  measured over 2 h d u r i n g  t h e  daytime ranged from 0.007 t o  

0.909 ppm. I n  group ( a ) ,  c o n t r o l  houses,  2.6 p e r c e n t  had formaldehyde l e v e l s  

g r e a t e r  than 0.1 ppm, measured over  t h e  sane  2 h a t  two l o c a t i o n s .  I n  



group (b), problem houses, 47 percent exceeded 0.1 ppm, and in (c) and (d) 5.1 

and 10.2 percent, respectively. exceeded this level. 

Host inside measurements were made over the 2-h period after the home had 

been closed for 18 h and after occupant-related sources of formaldehyde had 

been eliminated or reduced. Average levels for the following seven days, 

without such reductions, were measured at the same locationa in over 

750 holses. Large discrepancies were disclosed between 2-h and seven-day 

measurements for given houses, the average seven-day readings being close to 

50 percent higher. An extensive analysis of the results of the survey will be 

released in early 1983. 

REPORT OF HAZARDOUS PRODUCC BOARD OF REVIEW ON UFFI 

On 24 April 1981 the Hinieter of Consumer and Corporate Affairs, in accordance 

with the provisions of the Hazardous Products Act and at the request of one of 

the distributors of the banned product, authorized a three ember Board of 

Review on UFFI. The Board held public hearings at seven cities from coast to 

coast between 28 June 1981 and 6 January 1982, at a cost of nearly $2 million. 

During the process, one of the most complete collections of scientific and 

medical information was amassed, analysed and debated by experts fram the U.S. 

and Canada. On 5 October 1982 the Board submitted its report (3). 

The Board was not impressed with thk quality control or with the 

effectiveness of UFFI as an insulating material. It concluded that 

"no feasible standard would adequately protect the public from the risk of 

injury associated with the product, nor would it be feasible to eliminate or 

reduce the level of formaldehyde off-gassing from the product. The reports. 

testa and testimonies show us that the urea-formaldehyde foam insulation 

production and use cannot be adequately controlled or predicted." 

The Board quoted the U.S. National Academy of Sciences Committee on 

Toxicology as follcwa: "There ie no population threshold for the irritant 

effects of formaldehyde in humane. Information from controlled human studies 

and cooplaint-related investigations suggests that, even at extreely low 

airborne concentrations, a proportion of the population will respond with some 

irritation." 

Sensationalism in the media. the sudden banning of the material without 

warning, and exaggeration of the health problem by some consumers associations 

were blamed by the Board for the loee of value of UFFI-insulated houses. 

Nevertheleea, the Board concluded that the possible risks to health from 

elrpoaure to UFFI are sufficient to warrant a continuation of the ban on its 

use and that it apply to all buildings. 



REPORT OF PARLIAMENTARY COMMITTEE ON UFFI 

On 26 Ju ly  1982 t he  Standing Committee on Health. Welfare and Social  Af fa i r s  

was authorized by t h e  government t o  i n v e s t i g a t e  var ious  ques t ions  with respect  

t o  UFFI. On the  bas i s  of testimony by many witnesses,  wr i t t en  submiesions, 

and o the r  i nves t iga t ions ,  i t  issued i t s  f i n a l  r epo r t  i n  December 1982 (4) .  

The repor t  made a number of suggestions aimed a t  reducing the  r i s k  of s imi l a r  

problems i n  t h e  fu ture .  It a l s o  r e c o m n d e d  t h a t  t h e  ban be continued, 

although i t  recognized tha t  "the degree of hea l th  r i s k  associa ted  with UFFI 

remains undetermined and sub jec t  t o  an ongoing debate  w i th in  t h e  hea l th  

f ie ld ."  

The Committee advocated a number of ac t ions  inc luding t h e  follawing: 

- a comprehensive epidemiological  study, s imi l a r  t o  a proposal of t he  

World Health Organization. t o  determine whether t h e r e  is any r e l a t i o n  

between formaldehyde exposure and nasa l  cancer i n  humans. 

- a comprehensive study of indoor a i r  po l lu t an t s  and t h e i r  p o t e n t i a l  

hea l th  e f f e c t s ,  

- d e v e l o p e n t  of a c l e a r  and e f f e c t i v e  policy on formaldehyde exposure t o  

the  public,  a ince  t h i s  chemical is emitted not only by UFFI but is 

e s s e n t i a l l y  ubiquitous i n  t h e  environment, 

- i d e n t i f i c a t i o n  of o ther  gases emitted by UFFI i n  order  t o  aeasure t h e i r  

concentra t ions  and e s t a b l i s h ,  i f  poss ib le ,  t h e i r  e f f e c t s  on human 

heal th ,  

- development of more e f f i c i e n t  and l e s s  expensive methods of removing 

UFFI from a l l  types of buildings.  

- development of a methodology f o r  t h e  de t ec t ion  and measurement of 

formaldehyde and other  gases. 

WHAT CAN THE HOMEOWNER DO? 

Formaldehyde and perhaps o the r  gases  g iven off  by UFFI may cause r e sp i r a to ry  

d i f f i c u l t i e s  and o the r  d iacootor ts .  The Board of Review noted t h a t  "Removal 

of t h e  i nd iv idua l  from exposure usual ly  r e s u l t s  i n  a prompt ce s sa t ion  o r  

remission of symptoms, while r e tu rn  t o  exposure r e r u l t s  i n  t he  r e tu rn  of 

symptom." A smal l  propor t ion  of t h e  population,  perhaps 10 percent,  is 

bothered by very low eoncentrationa of formaldehyde. 

The holleawner must f i r s t  be made aware t h a t  formaldehyde is  generated a t  

Appreciable l e v e l s  by many products commonly found i n  houses and by many 

household a c t i v i t i e s .  These products and a c t i v i t i e s  inc lude  some plyvoods. 

most p a r t i c l e  boards. veneer fu rn i tu re ,  pa in t ,  n o r  ca rpe t s ,  cooking, and 

c i g a r e t t e  smoking. Secondary sources a r e  c r ea t ed  when formaldehyde i s  

adsorbed on f a b r i c s ,  painted su r f aces  and ca rpe t s  while l e v e l s  a r e  high, then 

d e e o a k d  when eelaaioncs from primary sources decrease. The so lu t ion  Le t o  
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remove t h e  primary sources and t o  discharge the  secondary sources. Where t h e  

primary source is i n  wall  cav i t i e s ,  a s  with UFFI, pressur iz ing the l i v i n g  

space w i l l  prevent c o n t d n a t e d  a i r  from flowing i n t o  i t  and thereby remove 

the  source. Pressur iza t ion should be reduced i n  winter (when the  dehydrated 

and discharged foam emits l i t t l e  gas) t o  prevent condensation i n  t h e  wall. 

Seal ing leaks i n  the  inner  akin of the  wall  w i l l  s imi l a r ly  e l iminate  t h e  

source a s  wel l  a s  t he  po ten t i a l  f o r  problem with outward f l w  of a i r .  

Continuous ven t i l a t ion  reduces peak concentrations a s  wel l  a s  average values,  

but i t  is e f fec t ive  only i f  i t  rapidly deple tes  t h e  sources. M r  c leanere  and 

scrubbers cen provide added protection, but a s  yet t h e i r  performance and 

e f f e c t  on occupants a r e  not predictable.  

One way t o  remove the  source from wall  c a v i t i e s  is t o  open the  walls and 

take  out t he  UFFI and any contaminated materiala t h a t  can be removed. and t o  

neutra l ize  contaminants i n  remaining mater ia ls .  Contaminated surfaces  

generally emit a t  levels  s imi l a r  t o  thoee of the  foam, and o f t e n  a t  g r e a t e r  I 

rates.  Contamination of wood products is more severe than t h a t  i n  masonry 

materials.  

I n  April  1981 t he  National Research Council Canada issued Building P rac t i ce  

Note 19, Urea Formaldehyde Foam Insula t ion (5).  t o  expla in  what UFFI is, how 

t o  determine whether a problem e x i s t s ,  and what t o  do about i t .  I n  

August 1981 NRCC issued Building P rac t i ce  Note 23, Urea Formaldehyde Foam 

Insulation: Problem Iden t i f i ca t ion  and Remedial Measures f o r  Wood Frame 

Construction (6). Thie Note assembled and summarized a l l  t h e  technical  

knowledge ava i l ab le  on the  UFPI problem i n  houses and gave extensive guidance 

on problem i d e n t i f i c a t i o n  and reoedia l  and preventive meaeuree. More than 

50 000 copies of t h i s  note have been dis t r ibuted.  A companion note deal ing 

with masonry construction is expected t o  be issued e a r . 1 ~  i n  1983. 

These documents have been used a s  a bas i s  f o r  t r a i n i n g  ranuale f o r  

contractors  and homeowners performing remedial measures. Ce r t i f i ca t ion  by the  

UFFI Centre is nav required f o r  Contractors carrying out  subsidized removal of 

UFFI, and government inspectors  provide advice and monitoring se rv ices  t o  t h e  

homeowner. A preliminary survey has shown t h a t  these  ac t ions  have g rea t ly  

reduced poet-removal heal th  complaints, although they do not always reduce 

f ornaldehyde levels.  

CUURENT ASSESSMENT OF THE PROBLEW 

The UFFI problem i a  interwoven wi th  f a c t o r s  t h a t  a r e  causing t h e  "eidc 

building syndrome" now recognized in terndt ional ly .  This syndrome is probably 

caused by the  p ro l i f e ra t ion  of source@ of contamination a s  wel l  a s  decrease i n  

ven t i l a t ion  r a t e s  a r i s i n g  from energy conservation e f f o r t s .  Several pbt ional  

and in t e rna t iona l  organizat ions  a r e  g iving it  t h e i r  a t t en t ion .  The problem of 



a i r  q u a l i t y  is complex and is a s s o c i a t e d  w i t h  such  t h i n g s  a s  tobacco smoking. 

u n v e n t i l a t e d  combustion, and v a r i o u s  b u i l d i n g  m a t e r i a l s  and consumer products  

t h a t  g i v e  o f f  a  v a r i e t y  of g a s e s  and r e s p i r a b l e  suspended p a r t i c u l a t e s .  

A m u l t i - d i s c i p l i n a r y  t a s k  f o r c e  of e x p e r t s  s e t  up w i t h i n  NRCC has  i d e n t i f i e d  

t h e  fo l lowing  u r g e n t  a r e a s  f o r  s tudy  of UFFI: 

- C h a r a c t e r i z e  t h e  m a t e r i a l  i t a e l f  i n  o r d e r  t o  be a b l e  t o  a s s e s s  i ts  

performance i n  s e r v i c e  and i ts  s t a b i l i t y .  and t h u s  be a b l e  t o  a n t i c i p a t e  

t h e  k i n d s  of compounds t h a t  may be g iven  o f f  a t  v a r i o u s  t imes due t o  

a g i n g  of t h e  m a t e r i a l .  

- Measure a c c u r a t e l y  t h e  compounds g iven  o f f .  

- Develop ways of reducing emiss ions  o r  exc luding  t h e s e  compounds from 

occupied space.  

- Develop ways of reducing t h e  c o n c e n t r a t i o n  of p roducts ,  f o r  example, by 

p r e s s u r i z i n g  t h e  apace,  v e n t i l a t i n g  i t ,  o r  c l e a n i n g  t h e  a i r  mechanical ly 

o r  chemically.  

- Develop e f f e c t i v e  ways of removing UFFI foam, when necessary ,  and of 

n e u t r a l i z i n g  t h e  space  i t  occupied. 

- R e l a t e  t h e  p o t e n t i a l  f o r  h e a l t h  p r o b l e m  t o  t h e  presence  of conpounds 

a s s o c i a t e d  w i t h  var ious  formula t ions  of UFFI. 

- Develop techniques  f o r  r e c o n s t r u c t i n g  e n e r g y - e f f i c i e n t  wal l s .  

A l l  t h e s e  q u e s t i o n s  have proved t o  be extremely complex and d i f f i c u l t .  I t  

is impossible,  f o r  example, t o  c o r r e l a t e  t h e  magnitude of a  p a r t i c u l a r  problem 

wi th  i n d i v i d u a l  r e a c t i o n  because of v a r i a t i o n s  i n  human s e n s i t i v i t i e s .  There 

is  g r e a t  v a r i a t i o n  i n  t h e  c h a r a c t e r  of t h e  foam from house t o  house and even 

w i t h i n  a s i n g l e  house owing t o  t h e  manipula t ion  of chemical  q u a n t i t i e s  by 

i n d i v i d u a l  i n s t a l l e r s ,  m o d i f i c a t i o n s  t o  t h e  f o r m l a t i o n  by d i s t r i b u t o r s ,  and 

age and uni formi ty  of t h e  b a s i c  components being used. The of f -gass ing  of 

UFFI is a f u n c t i o n  of age, s t r u c t u r e ,  pH, and mofs ture  c o n t e n t  of t h e  fqam, a s  

a e l l  a s  a b s o l u t e  humidity,  temperature g r a d i e n t s  and f l u c t u a t i o n s  i n  t h e  foam, 

and speed of t h e  a i r  f lowing  through and around i t .  I n d i c a t i o n s  a r e  t h a t  

s t o r a g e  of formaldehyde i n  t h e  foam can be a f u n c t i o n  of t h e  weather dur ing  

t h e  prev ious  s e v e r a l  weeks. Levels  of c o n c e n t r a t i o n  i n  occupied space  vary 

from hour t o  hour and a r e  t h e r e f o r e  mis lead ing  i f  c a r r i e d  ou t  over  a  s h o r t  

per iod  of t ime o r  a t  a  p a r t i c u l a r  season  of t h e  year.  F i n a l l y ,  i t  i a  

extremely d i f f i c u l t  t o  measure minute q u a n t i t i e s  of unknown gases;  some 

well-known measurement techniques  t h a t  had been accepted  v i r t u a l l y  a s  

s t a n d a r d s  f o r  o c c u p a t i o n a l  exposures have been found t o  g i v e  i n c o r r e c t  v a l u e s  

i n  t h e  l o v e r  ranges. 
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RESEARCH ACTIVITIES 

The b a s i c  r e s e a r c h  e f f o r t  needed t o  gu ide  a more e x t e n s i v e  program i n  being 

c a r r i e d  ou t  in-house by t h e  Nat iona l  Research Council Canada. I n  a d d i t i o n ,  

approximately $3 m i l l i o n  h a s  been s p e n t  f o r  c o n t r a c t  r e s e a r c h  under NRCC 

guidance. Some 45 c o n t r a c t s  a r e  c u r r e n t l y  under way. The c o n t r a c t  r e s e a r c h  

i n c l u d e s  t h e  fol lowing:  

- Observations of c i rcumstances  i n  s p e c i f i c  problem houses and f i e l d  

monitoring of remedial  measures. 

- Comparison of formaldehyde l e v e l s  i n  w a l l  s p a c e s  and a d j a c e n t  l i v i n g  

spaces.  

- I d e n t i f i c a t i o n  of p a r t i c u l a t e s  and g a s e s  o t h e r  t h a n  formaldehyde g i v e n  

of f  by UFFI. 

- I n v e s t i g a t i o n  of new g a s  d e t e c t i o n  techniques.  

- Development of a s e t  of dos imeters  f o r  low-cost monitoring of  

formaldehyde and o t h e r  gases.  

- Improved l a b o r a t o r y  a n a l y s e s  of exposed dos imeters  and assessment of t h e  

r e l i a b i l i t y  of t h e  r e s u l t s .  

- Development of c a l i b r a t i o n  f a c i l i t i e s  f o r  ins t ruments  and dosimetera.  

- I n v e s t i g a t i o n  of methods of n e u t r a l i z i n g  contaminated m a t e r i a l s  

f o l l m i n g  UFFI removal. 

- Laboratory and f i e l d  e v a l u a t i o n  of e f f e c t i v e n e s s  of remedial  measures. 

- I n v e s t i g a t i o n  of t h e  e f f e c t s  of UFFI on t h e  s t r u c t u r e  and s e r v i c e s  i n  

bu i ld ings .  

- I n v e s t i g a t i o n  of t h e  a p p l i c a b i l i t y  of a i r  f i l t e r s  and scrubbers  i n  t h e  

c lean ing  of contaminated a i r .  

- Development of t echniques  t o  i d e n t i f y  t h e  number of  hazardous compounds 

i n  emissions and t o  c a t e g o r i z e  t h e  formula t ions  and f i e l d  specimens by 

b i o l o g i c a l  damage. 

Much h a s  been achieved both  in-house and under c o n t r a c t  i n  f u r t h e r i n g  

understanding of t h e  n a t u r e  of t h e  problem i n  i n d i v i d u a l  houses.  I n  

p a r t i c u l a r ,  technique* f o r  measuring g a s e s  g i v e n  o f f  by UFFI have been 

e v a l u a t e d ,  r e l i a b i l i t y  and s e n s i t i v i t y  have been g r e a t l y  improved, and Coats  

have been reduced from s e v e r a l  hundred t o  a few d o l l a r s  f o r  each  measurement. 

Under t h e  pressure  of e v e n t s  many i n d i v i d u a l s  and o r g a n i z a t i o n s  i n  Canada have 

developed e x p e r t i s e  t h a t  w i l l  be u s e f u l  i n  c a r r y i n g  o u t  t h e  c o r r e c t i v e  

measures requi red  f o r  t h e  f u t u r e .  

The UFFI problem h a s  drawn a t t e n t i o n  t o  one a s p e c t  of t h e  much broader  

problem of a i r  q u a l i t y  i n  bu i ld ings .  It has i l l u s t r a t e d  t h e  many 

u n c e r t a i n t i e s  of a s s e s s i n g  h e a l t h  hazards  on t h e  b a s i s  of a few simple 

measurements of g a s  concent ra t ion .  F a c t o r s  such a s  t h e  d a i l y  p r o f i l e  

exposure,  i n c l u d i n g  d u r a t i o n  of exposure-f ree p e r i o d s ,  may i n f l u e n c e  t h e  
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a b i l i t y  of t h e  body t o  f lueh  out  c o n t d n a n t s  and lower its auecep t ib i l i t y  t o  

i l l nes ses .  Extrapolations-from occupational expoeure and ru l ee  of thumb 

have not been adequate f o r  evaluat ing t h e  accep tab i l i t y  of t he  enviro-nt. 

Several avenuee of research a re ,  however, showing eome success. 

One technique being appl ied  t o  UPFI involvee the  expoeure of a number of 

aimple b iological  orgeniema t o  various concentrations of gaeea. pa r t i cu la t e s  

o r  water e x t r a c t s  of t he  mater ia l  and leaeurerent  of t h e i r  reeponee. The 

response t o  theee epec i f i c  mixturee of chemicals i e  then compared with the 

reeponee t o  known mater ia ls  t o  determine unacceptable o r  suepect levele  of 

expoeure. Ae well ,  t he  i d e n t i f i c a t i o n  of the  more harmful componente i n  the  

gas and p a r t i c u l a t e  emiseione from UFFI i e  continuins,  and coqa r i eone  of foam 

from "eick" and normal buildinge a r e  g iving ueeful  information. 

UFPI i e  j u s t  one of ram/ modern mater ia ls  t h a t  emit compounde t o  which 

individuals  may react .  The cha rac te r i za t ion  and the  i d e n t i f i c a t i o n  and 

quan t i f i ca t ion  of these  compounde a r e  eeeen t i a l  i n  achieving a ea t i e fa to ry  

environment i n  buildinge. Clearly t h i s  is a problem of the  higheet p r i o r i t y  

f o r  bui ld ing reeearch. 
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