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F i l e  C o n t e n t s  

HB 519 -  Radon M i t i g a t i o n  L o an s  t o  Homeowners

No. D e s c r i p t i o n

1 .  B i l l  -  HB 519

1 . 1 .  P r o p o s e d  CS (by S p o n s o r )

1 . 2 o. 2nd P r o p o s e d  CS, 5 -1 8 5 1 L ,  3 / 3 1 / 8 8 ,  C henow eth

1 . 1 a .  F i s c a l  N o te  w i t h  i m p a c t  -  DCRA

1 . 2  F i s c a l  N o te  (Z e ro )  -  HSS

1 . 3  P o s i t i o n  P a p e r  -  DCRA

1 . 4  P o s i t i o n  P a p e r  -  HSS

2 .  Memo -  Rep.  D a v i s

2 . 1  A l a s k a  Radon I n f o r m a t i o n

3 .  A r t i c l e  "Radon i n  A l a s k a "

4 .  BRU B u d g e t  S h e e t  C-5

5 .  B o o k l e t  -  "Radon R e d u c t i o n  i n  New C o n s t r u c t i o n "

6 .  B o o k l e t  -  "A H om eow ner 's  G u id e "  2nd Ed.

7 .  B o o k l e t  -  "A C i t i z e n ' s  G u id e  t o  Radon"

8 .  B i l l  Rev iew  -  H a r r i s o n  (HCRA S t a f f )

9 . A r t i c l e  oi. ^ a d o n

1 0 .  Memo -  D a v i s  r e s p o n s e

11 .  B o o k l e t  -  O c c u p a t i o n a l  S a f e t y  S t a n d a r d s

12 .  S t u d y  -  I n d o o r  A i r  Q u a l i t y

13 .  A r t i c l e  -  G e n e r a l  p r i n c i p l e s  -  r e s o l u t i o n s

H B 5 1 9 . F I L

4 - 2 1 - 8 8
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C O M M IT T E E
Radon Mitigation Loans to Homeowners 

Approp; Radon Mitigation Loan Fund 

Creating the Rural Governance Council
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A l a s k a  S t a t e  L e g i s l a t u r e

R e p re s e n ta t iv e  M ik e  D a v is  D i s t r i c t  19
P.O. Box V  Interim  O ffice:

Juneau, A laska 99811 P.O. Box 8143S

(907) 456-4930/4941 Fairbanks, A laska 99708

(907) 456-8161

TO: H o u se  Community & R e g i o n a l  A f f a i r s  C o m m it te e
FROM: R ep .  Mike  D a v i s
DATE: M arch  7 ,  1988
RE: HB 519 a n d  HB 5 2 0 ,  e s t a b l i s h i n g  a  r e v o l v i n g  l o a n  f u n d

f o r  r a d o n  m i t i g a t i o n .

H ouse  B i l l  519 e s t a b l i s h e s  a  r e v o l v i n g  l o a n  f u n d  i n  t h e  
D e p a r t m e n t  o f  Community a n d  R e g i o n a l  A f f a i r s  f o r  r e d u c t i o n  o f  
r a d o n  i n  hom es .

Radon  i s  a n a t u r a l l y  o c c u r r i n g  r a d i o a c t i v e  g a s .  The l a r g e s t  
s o u r c e  o f  i n d o o r  r a d o n  i s  d i r e c t l y  f ro m  t h e  s o i l  i n  a r e a s  
w h e r e  u r a n i u m  d e p o s i t s  a r e  h i g h .  S i g n i f i c a n t  a m o u n t s  o f  r a d o n  
c a n  e n t e r  a n d  a c c u m u l a t e  i n  hom es ,  p r e s e n t i n g  a  s e r i o u s  h e a l t h  
t h r e a t  t o  r e s i d e n t s .  The m a j o r  known h e a l t h  e f f e c t  o f  r a d o n  
i n  t h e  a i r  i s  a n  i n c r e a s e d  r i s k  o f  l u n g  c a n c e r .  I t  i s  
e s t i m a t e d  t h a t  5 , 0 0 0  t o  2 0 , 0 0 0  l u n g  c a n c e r  d e a t h s  a n n u a l l y  c a n  
b e  a t t r i b u t e d  t o  r a d o n .

D a n g e r o u s  l e v e l s  o f  r a d o n  h a v e  b e e n  r e c o r d e d  i n  s e v e r a l  
A l a s k a n  c o m m u n i t i e s .  E f f e c t i v e  t e c h n i q u e s  h a v e  b e e n  d e v e l o p e d  
t o  r e d u c e  r a d o n  l e v e l s  i n  hom es .  H ow ever ,  many A l a s k a n s  
c a n n o t  a f f o r d  t o  r e t r o f i t  t h e i r  h o u s e s .  Some a r e  r e l u c t a n t  t o  
e v e n  t e s t  f o r  r a d o n ,  b e c a u s e  t h e y  w i l l  n o t  b e  a b l e  t o  p a y  f o r  
n e c e s s a r y  m o d i f i c a t i o n s .  H ouse  b i l l  519 w i l l  s e t  up  a  s m a l l  
l o a n  p r o g r a m  f o r  t h e s e  hom eow ners .

T h i s  l e g i s l a t i o n  a u t h o r i s e s  t h e  D e p t ,  o f  Community a n d  
R e g i o n a l  A f f a i r s  t o  make m a r k e t  r a t e  l o a n s  o f  up  t o  $ 1 0 ,0 0 0  
f o r  r a d o n  m i t i g a t i o n .  To b e  e l i g i b l e ,  a  homeowner  m u s t  h a v e  
a p p l i e d  f o r  a  l o a n  f ro m  a b a n k  o r  s a v i n g s  & l o a n ,  a n d  b e e n  
r e j e c t e d .  The homeowner  i s  a l s o  r e q u i r e d  t o  s u b m i t  a  p l a n  f o r  
t h e  u s e  o f  t h e  money.  The d e p a r t m e n t  may e s t a b l i s h  a d d i t i o n a l  
e l i g i b i l i t y  c r i t e r i a  a n d  w r i t e  r e g u l a t i o n s  f o r  t h e  p r o g r a m .

The H ouse  o f  R e p r e s e n t a t i v e s  r e c o g n i z e d  t h e  n e e d  f o r  r a d o n  
m i t i g a t i o n  when i t  u n a n i m o u s l y  p a s s e d  HJR 38 ,  w h ic h  c a l l s  f o r  • 
a  j o i n t  s t a t e / f e d e r a l  e f f o r t  t o  a l l e v i a t e  t h e  r a d o n  g a s  
p r o b l e m  i n  A l a s k a .  H ouse  B i l l  519 i s  a  p o s i t i v e  s t e p  i n  t h a t  
d i r e c t i o n .
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A l a s k a  S t a t e  L e g i s l a t u r e

R e p re s e n ta t iv e  M ik e  D a v is  D i s t r i c t  19
P.O. Box V Interim  Office:
Juneau, A laska 99811 P.O. Box 81435 " X

(907) 456-4930/4941 Fairbanks, A laska 99708

(907) 456-8161 < % >

TO: R ep .  H e i n r i c h
C h a i r m a n ,  Horn

FROM: R ep .  Mike Dav;J/K
DATE: F e b r u a r y  17 ,  .L988
RE: HB 519 a n d  HB 520

Pj n ^ n i t y  & R e g i o n a l  A f f a i r s

I  w o u ld  l i k e  t o  r e q u e s t  e a r l y  s c h e d u l i n g  o f  HB 519 a n d  HB 520 ,  
e s t a b l i s h i n g  a  r e v o l v i n g  l o a n  f u n d  f o r  r a d o n  m i t i g a t i o n .

W h i l e  r a d o n  e x p o s u r e  i s  p o s e s  a  s e r i o u s  t h r e a t  t o  p u b l i c  
h e a l t h ,  many A l a s k a n s  c a n n o t  a f f o r d  t o  i n s t a l l  m i t i g a t i o n  
s y s t e m s  i n  t h e i r  hom es.  HB 519 an d  HB 520 w o u ld  p r o v i d e  l o a n s  
o f  up  t o  $ 1 0 , 0 0 0  t o  home o w n e r s  t o  i n s t a l l  a i r - t o - a i r  h e a t  
e x c h a n g e r s ,  v a p o r  b a r r i e r s  a n d  o t h e r  m i t i g a t i o n  m e c h a n i s m s .
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IN THE HOUSE

CS FOR HOUSE BILL NO. 519  ( )

IN THE LEGISLATURE OF THE STATE OF ALASKA 

FIFTEENTH LEGISLATURE -  SECOND SESSION

A BILL

F o r  a n  A c t  e n t i t l e d :  "An A c t  e s t a b l i s h i n g  a  r e v o l v i n g  l o a n  f u n d  f o r  r a d o n

m i t i g a t i o n ;  a n d  p r o v i d i n g  f o r  a n  e f f e c t i v e  d a t e . "

BE IT  ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* S e c t i o n  1 .  FINDINGS. The  l e g i s l a t i v e  f i n d s  t h a t

( 1 ) e x p o s u r e  t o  r a d o n  p o s e s  a  s e r i o u s  t h r e a t  t o  p u b l i c  h e a l t h  

a n d  i s  e s t i m a t e d  t o  c a u s e  a p p r o x i m a t e l y  5 , 0 0 0  t o  2 0 , 0 0 0  l u n g  c a n c e r  d e a t h s  

e a c h  y e a r  n a t i o n a l l y ;

( 2) f o u r t e e n  p e r c e n t  o f  t h e  i n d o o r  r a d o n  m e a s u r e m e n t s  m ade  by  

t h e  s t a t e ' s  d i v i s i o n s  o f  g e o l o g i c a l  a n d  g e o p h y s i c a l  s u r v e y s  a n d  p u b l i c  

h e a l t h  e x c e e d e d  f o u r  p i c o c u r i e s ,  t h e  l e v e l  a t  w h i c h  t h e  E n v i r o n m e n t a l  

P r o t e c t i o n  A g e n c y  r e c o m m e n d s  a c t i o n  b e  t a k e n  t o  r e d u c e  t h e  l e v e l ;

( 3 )  e n v i r o n m e n t a l  c o n d i t i o n s  i n  A l a s k a  c o n t r i b u t e  t o  t h e  h e a l t h  

r i s k  o f  r a d o n ,  d u e  t o  t h e  l o n g  h e a t i n g  s e a s o n ,  a m o u n t  o f  t i m e  s p e n t  i n ­

d o o r s ,  a n d  p r e s s u r e  d i f f e r e n t i a l s  c a u s e d  b y  e x t r e m e  i n d o o r - o u t d o o r  t e m p e r a ­

t u r e  d i f f e r e n t i a l s ;

( 4 )  h i g h  l e v e l s  o f  r a d o n  may d e c r e a s e  p r o p e r t y  v a l u e s ,  m a k i n g  

l o a n s  d i f f i c u l t  t o  o b t a i n  a n d  g r e a t l y  h i n d e r i n g  r e s a l e ;

( 5 )  t e c h n i q u e s  s u c h  a s  v a p o r  b a r r i e r s ,  a i r - t o - a i r  h e a t  e x c h a n g ­

e r s ,  a n d  c e r t a i n  h o u s e  p r e s s u r i z a t i o n  s t r a t e g i e s  may b e  u s e d  t o  m i t i g a t e  

r a d o n  i n  h o m e s ;

( 6) many  A l a s k a n s  do  n o t  h a v e  t h e  f i n a n c i a l  r e s o u r c e s  t o  i n s t a l l  

r a d o n  m i t i g a t i o n  s y s t e m s  i n  t h e i r  h o m e s ;  a n d

( 7 )  s t a t e  r e s p o n s e  t o  t h e  h e a l t h  t h r e a t  p o s e d  b y  r a d o n  i s  e s s e n -  

t i a l  a n d  s h o u l d  c o n t i n u e  a t  e x i s t i n g  o r  e x p a n d e d  l e v e l s .

- 1 -  C S H B  5 1 9 (  )
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* S e c .  2 .  AS 4 4 . 4 7  i s  a m en d e d  b y  a d d i n g  new s e c t i o n s  t o  r e a d :

ARTICLE 11 A. RADON MITIGATION REVOLVING LOAN FUND.

S e c .  4 4 . 4 7 . 6 5 0 .  RADON MITIGATION REVOLVING LOAN FUND. T h e r e  i s  

i n  t h e  D e p a r t m e n t  o f  C om m uni ty  a n d  R e g i o n a l  A f f a i r s  t h e  r a d o n  m i t i g a ­

t i o n  r e v o l v i n g  l o a n  f u n d  t o  c a r r y  o u t  t h e  p u r p o s e s  o f  AS 4 4 . 4 7 . 6 5 0  -  

4 4 . 4 7 . 6 5 8 .  The  f u n d  may n o t  b e  u s e d  f o r  a n y  o t h e r  p u r p o s e .

S e c .  4 4 . 4 7 . 6 5 2 .  POWERS AND DUTIES OF THE DEPARTMENT IN ADMINIS­

TERING THE FUND. ( a )  The  d e p a r t m e n t  may

( 1 ) m ake  l o a n s  t o  h o m e o w n e r s  t o  m i t i g a t e  t h e  e f f e c t s  o f  

r a d o n  on  p r o p e r t y  u s e d  a s  t h e  h o m e o w n e r ' s  p l a c e  o f  r e s i d e n c e ;

( 2) a d o p t  r e g u l a t i o n s  n e c e s s a r y  t o  c a r r y  o u t  t h e  p r o v i s i o n s  

o f  AS 4 4 . 4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8 .

( b )  The  d e p a r t m e n t  s h a l l

( 1 ) d e t e r m i n e  b y  r e g u l a t i o n  e l i g i b i l i t y  f o r  l o a n s  b a s e d  on 

a  m e a s u r e m e n t  o f  r a d o n  w i t h i n  t h e  b o r r o w e r ' s  r e s i d e n c e ;  e l i g i b i l i t y  

m u s t  b e  e s t a b l i s h e d  b a s e d  on  a  s l i d i n g  s c a l e  t h a t  i n v e r s e l y  r e l a t e s  

t h e  minimum m e a s u r e m e n t  l e v e l  t o  q u a l i f y  f o r  a  l o a n  t o  t h e  l e n g t h  o f  

t h e  t i m e  p e r i o d  d u r i n g  w h i c h  t h e  r a d o n  m e a s u r e m e n t  w as  t a k e n ;

( 2) d e v e l o p  o t h e r  e l i g i b i l i t y  s t a n d a r d s  f o r  l o a n s ;

( 3 )  a d o p t  g u i d e l i n e s  f o r  t h e  d e t e r m i n a t i o n  o f  l o a n  t e r m s .

( c )  T he  d e p a r t m e n t  s h a l l  d i s p o s e  o f  p r o p e r t y  a c q u i r e d  t h r o u g h  

d e f a u l t  o r  f o r e c l o s u r e  o f  a  l o a n  made  u n d e r  AS 4 4 . 4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8 .  

D i s p o s a l  s h a l l  b e  m ade  i n  a  m a n n e r  t h a t  s e r v e s  t h e  b e s t  i n t e r e s t s  o f  

t h e  s t a t e ,  a n d  may i n c l u d e  t h e  a m o r t i z a t i o n  o f  p a y m e n t s  o v e r  a  p e r i o d  

o f  y e a r s .

S e c .  4 4 . 4 7 . 6 5 4 .  LOAN TERMS AND PAYMENTS. ( a )  A l o a n  made by  

t h e  d e p a r t m e n t  u n d e r  AS 4 4 . 4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8  may n o t  e x c e e d  $ 1 0 , 0 0 0 .

( b )  The  d u r a t i o n  f o r  r e p a y m e n t  o f  a  l o a n  may n o t  e x c e e d  10 

y e a r s .

C S H B  5 1 9 (  )  - 2 -
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( c )  The  i n t e r e s t  r a t e  o n  a  l o a n  made by  t h e  d e p a r t m e n t  u n d e r  

AS 4 4 . 4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8  i s  t h e  a n n u a l  r a t e  c h a r g e d  m ember  b a n k s  f o r  

a d v a n c e s  b y  t h e  1 2 t h  F e d e r a l  R e s e r v e  D i s t r i c t  on  t h e  d a y  t h e  l o a n  i s  

m a d e .

( d )  A l l  p r i n c i p a l  a n d  i n t e r e s t  p a y m e n t s  on  l o a n s  u n d e r  AS 4 4 . -  

4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8  s h a l l  b e  p a i d  i n t o  t h e  r a d o n  m i t i g a t i o n  r e v o l v i n g  

l o a n  f u n d .

S e c .  4 4 . 4 7 . 6 5 6 .  E L IG IB IL IT Y  FOR LOANS. A h o m e o w n er  i s  e l i g i b l e  

f o r  a  l o a n  u n d e r  AS 4 4 . 4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8  i f

( 1 ) a  m e a s u r e m e n t  o f  t h e  r a d o n  i n  t h e  h o m e o w n e r ' s  r e s i d e n c e  

e x c e e d e d  t h e  n u m b e r s  o f  p i c o c u r i e s  d e t e r m i n e d  b y  p r o g r a m  r e g u l a t i o n  

u n d e r  AS 4 4 . 4 7 . 6 5 2 ( b ) ( 1 ) ;

( 2) t h e  h o m e o w n er  h a s  a p p l i e d  f o r  a  l o a n  t o  m i t i g a t e  t h e  

e f f e c t s  o f  r a d o n  f r o m  a s t a t e  c h a r t e r e d  o r  f e d e r a l l y  c h a r t e r e d  l e n d i n g  

i n s t i t u t i o n ,  a n d  t h e  a p p l i c a t i o n  h a s  b e e n  r e j e c t e d ;

(3 )  t h e  h o m e o w n er  s u b m i t s  t o  t h e  d e p a r t m e n t  a  p l a n  f o r  t h e  

u s e  o f  t h e  l o a n  f u n d s  t h a t  i s  a p p r o v e d  b y  t h e  c o m m i s s i o n e r ;  a n d

(4 )  t h e  a p p l i c a n t  m e e t s  a d d i t i o n a l  e l i g i b i l i t y  s t a n d a r d s

e s t a b l i s h e d  b y  t h e  d e p a r t m e n t  u n d e r  AS 4 4 . 4 7 . 6 5 2 .

S e c .  4 4 . 4 7 . 6 5 8 .  SPECIAL ACCOUNT ESTABLISHED. ( a )  T h e r e  i s

e s t a b l i s h e d  a s  a  s p e c i a l  a c c o u n t  w i t h i n  t h e  r a d o n  m i t i g a t i o n  r e v o l v i n g  

l o a n  f u n d  t h e  f o r e c l o s u r e  e x p e n s e  a c c o u n t .  T h i s  a c c o u n t  i s  e s t a b ­

l i s h e d  a s  a r e s e r v e  f r o m  f u n d  e q u i t y .

(b )  The  c o m m i s s i o n e r  may e x p e n d  money c r e d i t e d  t o  t h e  f o r e c l o ­

s u r e  e x p e n s e  a c c o u n t  w hen  n e c e s s a r y  t o  p r o t e c t  t h e  s t a t e ' s  s e c u r i t y

i n t e r e s t  i n  c o l l a t e r a l  o n  l o a n s  made  u n d e r  AS 4 4 . 4 7 . 6 5 0  -  4 4 . 4 7 . 6 5 8  o r  

t o  d e f r a y  e x p e n s e s  i n c u r r e d  d u r i n g  f o r e c l o s u r e  p r o c e e d i n g s  a f t e r  a

d e f a u l t  b y  a n  o b l i g o r .

* S e c .  3 .  T h i s  A c t  t a k e s  e f f e c t  J u l y  1 ,  1 9 8 8 .
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STATE OF ALASKA 
1988 LEGISLATIVE SESSION

REQUEST:___________________

( ! j ) m  S/9
BILL VERSION : HB 519

PUBLISH DATE: __________________
F I S C A L  N O T E

Revision Date:_______________ ^
Title: Establishing a revolving loarT 
fund for radon mitigation ~
Sponsor: ___________________________
Requestor:__________________________

Agency Affected: Community & Regional Affa i r s 
Br u : Housing Assistance___________
Pnmpnnpntc • Radon Mitigation LoaTTFUnd

EXPENDITURES/REVENUES: (Thousands of Dollan)
OPERATING FY 88 FY 89 FY 90 FY 91 FY92 FY 93

PERSONAL SERViCES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND & STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS

62.4 64.9 " b77t ‘ 70.1 72.7
8,0.... 8.0 8.0 8.0 B'.U
6.0 6,0 6.0 6.0 6.U
.4 • 4 .4 . ,4 .4

TOTAL OPERATING 76,2 ___13 • 3 81,8 24,2 .. 87.1
CAPITAL

REVENUE

FUNDING: (Thousands of Dollars)
GENERALFUND 
FEDERAL FUNDS 
OTHER 
TOTAL

76.7 79.3 81.8 84.5 87.1

POSITIONS:
FULL-TIME
PART-TIME
TEMPORARY

1.0 1 . 0 1 . 0 oafH 1 . 0
1.0 1 . 0 1.0 1 . 0 1 . 0

ANALYSIS : (Attach a separate page if necessary)
See Attached Analysis

Prepared by: 
Division : _

Carol Carroll
Administrative Senvices

Approved by Commissioner̂  
Agency: Communi t.y

m
Regional Affairs

Phone: 
Date:.
Date:

465-4709
1 7 7 7 5 8

Distribution (by preparer): 
Legislative Finance 
Legislative Sponsor 
Requestor
Office of Management and Budget 
Impacted Agency(ies) page. of



FISCAL NOrE ANALYSIS

E n a c tm e n t  o f  t h i s  l e g i s l a t i o n  w i l l  r e q u i r e  t h e  D e p a r t m e n t  
o f  Community and R e g i o n a l  A f f a i r s  t o  d e v e l o p  r e g u l a t i o n s ,  
d e t e r m i n e  e l i g i D i l i t y  s t a n d a r d s  and a d o p t  g u i d e l i n e s  f o r  
l o a n  t e r m s .  A l s o ,  t h e  D e p a r tm e n t  w i l l  be r e q u i r e d  t o  r e v i e w  
a p p l i c a t i o n s  f o r  l o a n s  and c o o r d i n a t e  a home v i s i t  t o  
d e t e r m i n e  e l i g i b i l i t y  w i t h  o t h e r  s t a t e  a g e n c i e s  who a r e  
p r e s e n t l y  m e a s u r i n g  r a d o n  l e v e l s  i n  homes.  D e p e n d in g  on 
t h e  a p p r o p r i a t i o n  l e v e l  an e s t i m a t e d  50 t o  250 l o a n  
a p p l i c a t i o n s  w i l l  n eed  to  oe r e v i e w e d  and  p r o c e s s e d .

3 .  S t a f f  R e q u i r e m e n t s

I n  o r d e r  t o  r e s p o n d  t o  t h e  r e s p o n s i b i l i t i e s  e n u m e r a t e d  above  
i t  w i l l  be n e c e s s a r y  t o  e s t a b l i s h  a new P r o j e c t  
C o o r d i n a t o r  p o s i t i o n  in  t h e  H o u s in g  A s s i s t a n c e  S e c t i o n  
t o  d e v e l o p  r e g u l a t i o n s  and o v e r s e e  t h e  l o a n  a p p l i c a t i o n  
p r o c e s s .  A p a r t - t i m e  C l e r k  I I I  p o s i t i o n  w i l l  oe n e e d e d  
t o  a s s i s t  t h e  P r o j e c t  C o o r d i n a t o r .

A . Assumptions

C o m p u t a t i o n  o f  S a l a r y  C o s t s

1. P r o j e c t  C o o r d i n a t o r , Range 13 S t e p  A
S a l a r y $ 3 7 .4
B e n e f i t s 1 2 .1

T o t a l $ 4 9 .5

2 . C l e r k  I I I ,  P a r t - t i m e Range 08 S t e p  A
S a l a r y $ 9 .8
B e n e f i t s 3 . 1

T o t a l 12 . 9

P o s i t i o n  c o s t s

T r a v e l  i n  t h e  amount o f  $ 3 . 0  i s  n e c e s s a r y  f o r  t h e  P r o j e c t  
C o o r d i n a t o r  do o n - s i t e  r e v i e w s  and d e v e l o p  l o a n  p a c k a g e s .

C o n t r a c t u a l  i n  t h e  amount  o f  $ 6 . 0  i s  n e c e s s a r y  f o r  m a i l ,  
p h o n e ,  a d v e r t i s i n g  and  p r i n t i n g .

S u p p l i e s  i n  t h e  amount  o f  $ . 4  i s  r e q u i r e d  f o r  r o u t i n e  
o f f i c e  n e e d s .



Position Title
P r o i e r t C o o r d i n a t o r

No. of Positions . „ 
1.0

Range/Step
18 A “*"■ Un“ GGU

l ime Status
Full-Time

Staff Months
12.0

Location
Anchoraqe

Election District

v .. f., ' Ik ' Justification
Type of Expenditure Amount

1 2 3 This position will d e v e l o D  r e a u l a t i o n s  f n r
Snlarv 37.4
Benefits 1 2 . 1 eligibility standards and loan conditions
Premium Pay ' -0-

'• ■ • • r
Other -U- for the proposed radon mitigation loan

Total Personal Services 49.5
Travel • 8.0 fund. In addition, this position will
Contractual 5.0
Commodities .2 oversee program activity to include on­
Equipment
Other site reviews and processing of a loan.

Total Cost 62.7
■ •; .... ■ ■■■

Funding Source for Total Cost
Federal Receipts 1002
G. F. Match 1003
General Fund 1004 * 62.7
GF Program Receipts 1005
Other

: 1 - ‘ .v. • f - A ■

R e q u e s t  F o r  

N e w  Position

A g e n c y

B R U

C o m p o n e n t

Community and Regional Affairs

H o u s i n g  A s s i s t a n c e Page 3 of 4
. . R a d o n .  M i t i g a t i o n  l o a n  F u n d Revised Date

F Y  89
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:4: ^
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(•

Posilion Title
Clerk III

No. of Positions
.5

Range/Step
08 A

Barg. Unit
GGU

l ime Status
Part-Time

Staff Months Location
6.0 Anchorage

Election District

Funding Source for Total Cost
Federal Receipts 1002
G. F. Match 1003
General Fund 1004
GF Program Receipts 1005
O th e r

14.1

Justification

Type of Expenditure Amount
1 2 3

Salarv 9.8
Benefits 3.1
Premium Pay -0-
Other -o-

Total Personal Services 12.9
Travel ■ -u-
Contractual 1 , 0
Commodities .2
Equipment ,  ,

Other
Total Cost 14.1

This position will assist the project 

coordinator with necessary loan process­

ing paperwork, regulation preparation 

and various clerical duties associated 

with the project.

R e q u e s t  F o r  

N e w  Position

Agency Community and Regional Affairs

BRU Housing Assistance___________

Component Radon Mitigation Loan Fund
Page 4 of 4
Revised Dale

F Y  8 9



tv:. •" -y-

STATE OF ALASKA BELL VERSION: ]iB 519
i988_LEG ISLA TIV E SESSION PUBLISH DATE:____________ ___

F I S C A L  N O T E
REQUEST:________________________ ______________________________________________

Revision Date:__________2/15/88__________  Apmvv Affwterf- H e a l th  & S o c ia l  S e rv ic e s
Title • An Act e s t a b l i s h i n g  a  r e -  ; BRU: S t a t e  H eal th  Se rv ices ----------

vo lv in g  loan Lind t o r  radon . . .
Sponsor: ~ Uavis e t  a l .  r . m ^ -  La t  S e rv ic e s
Requestor:____________ ____________________________________________________________

EXPENDITURES/REVENUES: (Thousands of Dollars)
OPERATING FY 88 FY 89 FY90 FY ^ FY 92 FY 93

PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND & STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS
TOTAL OPERATING -0 - -0 - -0- -0 - -0 - -0 -

CAPITAL

REVENUE

FUNDING: (Thousands of Dollars)
GENERALFUND 
FEDERAL FUNDS 
OTHER 
TOTAL ______=£L_ .... -o- _____ = 0 .-- dl~ '-0- ■ L0--

POSITIONS:
FULLTIME
PART-TIME
TEMPORARY

ANALYSIS : (Attach a separate page if necessary)

The enactment o f  HB 519 would have no d i r e c t  f i s c a l  impact on t h e  Depar t­
ment o f  Heal th  and S o c ia l  Se rv ice s .

Prepared by:  Elizabeth Ward ̂ i r j g t o p ^ ^ ^
Division: Public Health   /7  / t v . . . .  3-3-88

Approved by Commissioner: *7%U?*&00  Date : / 18/______Agency: Department of Health ix IsociaTServices / v
Distribution (by preparer):

Legislative Finance 
Legislative Sponsor 
Requestor
Office of Management and Budget ^
Impacted Agency(ies)   of —



STEVE COWPER, GOVERNOR

P.O. BOX B
JUNEAU. ALASKA 99811-2100 
PHONE: (907) 465-4700

949 E. 36TH AVENUE. SUITE 400 
ANCHORAGE. ALASKA 99508-4302 
PHONE: (907) 563-1073

POSITION PAPER

RE: House  B i l l  5 1 9 :  "An A c t  E s t a b l i s h i n g  A R e v o l v i n g  Loan  Fund  f o r
Radon M i t i g a t i o n "

SPONSOR: R e p r e s e n t a t i v e  D a v i s ,  e t .  a l .

P r o g r a m  E f f e c t s  o f  B i l l
H o u se  B i l l  519 w o u ld  c r e a t e  i n  t h e  D e p a r t m e n t  o f  C om m uni ty  a n d  
R e g i o n a l  A f f a i r s  a r e v o l v i n g  l o a n  f u n d  t o  f i n a n c e  r a d o n  m i t i g a t i o n  
m e a s u r e s  f o r  A l a s k a n s  w h o se  h o m e s '  m e a s u r e m e n t  o f  r a d o n  e x c e e d  s i x  
p i c o c u r i e s  p e r  l i t e r  and  who c a n n o t  s e c u r e  f i n a n c i n g  f r o m  c o m m e r c i a l  
b a n k s .

Comments
The D e p a r t m e n t  s t r o n g l y  s u p p o r t s  s t e p s  t o  m i t i g a t e  r a d o n  w h e r e  i t s  
o c c u r r e n c e  e x c e e d s  s a f e t y  l i m i t s .  R adon  i s  a  s e r i o u s  h e a l t h  a n d  
i n d o o r  a i r  q u a l i t y  i s s u e  w i t h  w h i c h  t h i s  c o u n t r y  i s  j u s t  c o m i n g  t o  
g r i p s .  H igh  r a d o n  l e v e l s  a r e  b e i n g  d i s c o v e r e d  i n  t h e  F a i r b a n k s  a r e a ,  
an d  t h e  e x t e n t  o f  t h e  p r o b l e m  i s  n o t  c u r r e n t l y  f u l l y  know n.  The  S t a t e  
o f  A l a s k a  c l e a r l y  h a s  a r o l e  i n  a d d r e s s i n g  t h i s  h e a l t h  t h r e a t .

F o r t u n a t e l y ,  t h e r e  e x i s t  a l t e r n a t i v e s  t o  a d d r e s s  t h i s  p r o b l e m .  Many 
o f  t h e  t e c h n o l o g i e s  u s e d  i n  e n e r g y - e f f i c i e n t  c o n s t r u c t i o n ,  p r o p e r l y  
i n s t a l l e d  v a p o r  b a r r i e r s ,  p r o p e r  v e n t i l a t i o n ,  a n d  a i r - t o - a i r  h e a t  
e x c h a n g e r s  h a v e  p r o v e n  e f f e c t i v e  i n  m i t i g a t i n g  h i g h  r a d o n  l e v e l s .

The  D e p a r t m e n t  h a s  b e e n  v e r y  a c t i v e  i n  i n c r e a s i n g  p u b l i c  a w a r e n e s s  o f  
r a d o n  and  o t h e r  i n d o o r  a i r  q u a l i t y  c o n c e r n s .  We h a v e  s p o n s o r e d  two 
s u c c e s s f u l  s t a t e w i d e  i n d o o r  a i r  q u a l i t y  c o n f e r e n c e s ,  f u n d e d  t h e  A l a s k a  
C r a f t s m a n  Home T r a i n i n g  P r o g r a m  w h i c h  t e a c h e s  b u i l d e r s  how t o  
c o n s t r u c t  r a d o n - f r e e  h o m e s ,  a n d  a r e  c u r r e n t l y  w o r k i n g  w i t h  t h e  A l a s k a  
Lung A s s o c i a t i o n  a n d  t h e  U n i v e r s i t y  o f  A l a s k a  i n  d e v e l o p i n g  f a c t s h e e t s  
a n d  a v i d e o  p r o g r a m  on r a d o n  a n d  i n d o o r  a i r  q u a l i t y .

The D e p a r t m e n t ,  h o w e v e r ,  d o e s  n o t  h a v e  a  p o s i t i o n  on  t h i s  
l e g i s l a t i o n .  W h i l e  i t  s u p p o r t s  c o n t i n u e d  r e s e a r c h  a n d  e d u c a t i o n  
e f f o r t s  on t h e  i s s u e  a s  w e l l  a s  m i t i g a t i o n  e f f o r t s ,  i t  q u e s t i o n s  
w h e t h e r  t h e  S t a t e  s h o u l d  c r e a t e  a new l o a n  f u n d  i n  l i g h t  o f  t h e  
c u r r e n t  r e v e n u e  s i t u a t i o n .

D EPT .  OF CO M M UN ITY  &  REG IO N A L  A F F A IR S  / □
OFFICE OF THE COMMISSIONER /  Q

March 7 ,  1988
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P o s i t i o n  P a p e r  

HB 519

F o r  a n  A c t  e n t i t l e d "An A c t  e s t a b l i s h i n g  a r e v o l v i n g  l o a n  
f u n d  f o r  r a d o n  m i t i g a t i o n ;  a n d  p r o ­
v i d i n g  f o r  an  e f f e c t i v e  d a t e . "

HB 519 e s t a b l i s h e s  a  r e v o l v i n g  l o a n  f u n d  f o r  r a d o n  
m i t i g a t i o n  i n  p r i v a t e  h o m e s .  The  D e p a r t m e n t  o f  C o m m u n i ty  
a n d  R e g i o n a l  A f f a i r s  i s  t o  a d m i n i s t e r  t h i s  f u n d ,  m a k i n g  
l o a n s  t o  h o m e o w n e r s  who m e e t  s p e c i f i c  e l i g i b i l i t y  s t a n d a r d s  
T h a t  d e p a r t m e n t  i s  a l s o  r e q u i r e d  t o  a d o p t  r e g u l a t i o n s  n e c e s ­
s a r y  t o  c a r r y  o u t  p r o v i s i o n s  o f  t h e  f u n d  u n d e r  g u i d e l i n e s  
e s t a b l i s h e d  i n  HB 5 1 9 .

Comments  an d  R e c o m m e n d a t i o n s

U n d e r  l e g i s l a t i v e  f i n d i n g s  on  p a g e  o n e ,  r e f e r e n c e  i s  
m ade  t o  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  (EPA) r e m e d i a l  
a c t i o n  l e v e l  o f  s i x  p i c o c u r i e s  p e r  l i t e r  o f  r a d o n  g a s  
c o n c e n t r a t i o n .  The  EPA r e m e d i a l  a c t i o n  l e v e l  i s  f o u r  
p i c o c u r i e s  p e r  l i t e r .

HB 519  s p e c i f i e s  t h a t  a  h o m e o w n er  b e  e l i g i b l e  f o r  a 
l o a n  i f  t h e  m e a s u r e m e n t  o f  r a d o n  c o n c e n t r a t i o n  e x c e e d s  
s i x  p i c o c u r i e s  p e r  l i t e r .  I t  i s  r e c o m m en d e d  t h a t  t h e  
EPA a c t i o n  l e v e l  b e  u s e d  a s  t h e  b a s e l i n e  a n d  t h a t  e l i g i ­
b i l i t y  f o r  l o a n s  b e  b a s e d  on  d i f f e r e n t  r a d o n  g a s  l e v e l  
m e a s u r e m e n t s  made i n  t h e  h om e ,  d e p e n d i n g  u p o n  t h e  d u r a t i o n  
o f  t h e  m e a s u r e m e n t s .  The  EPA h e a l t h  r i s k  e s t i m a t e s  a r e  
b a s e d  on  a n n u a l  a v e r a g e s  w i t h  o c c u p a n c y  i n  t h e  home f o r  
75% o f  t h e  t i m e  an d  a n  e x p o s u r e  p e r i o d  o f  70 y e a r s .  I t  
i s  known t h a t  t h e  c o n c e n t r a t i o n  l e v e l s  v a r y  w i t h  t h e  
s e a s o n  o f  t h e  y e a r  an d  a s s o c i a t e d  v e n t i l a t i o n  r a t e  c h a n g e s  
i n  t h e  h om e .  C o n s e q u e n t l y  g r a b - s a m p l e s , o r  m e a s u r e m e n t s  
m ade  o v e r  s h o r t  t i m e  p e r i o d s ,  may n o t  r e f l e c t  an  a v e r a g e  
c o n d i t i o n .  F o r  e x a m p l e ,  i t  h a s  b e e n  shown t h a t  on  t h e  
a v e r a g e ,  a  w i n t e r t i m e  b a s e m e n t  s c r e e n i n g  m e a s u r e m e n t  o v e r ­
e s t i m a t e s  t h e  f i r s t  f l o o r  a n n u a l  a v e r a g e  b y  a  f a c t o r  o f  
t h r e e .  A l s o ,  a  t h r e e - m o n t h  w i n t e r t i m e  f i r s t  f l o o r  m e a s u r e ­
m e n t  o v e r e s t i m a t e s  a n  a n n u a l  f i r s t  f l o o r  m e a s u r e m e n t  by
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a f a c t o r  o f  t w o .  F o r  t h i s  r e a s o n ,  we recom m end  t h a t  
p a r a g r a p h  ( 1 )  o f  S e c t i o n  4 4 . 4 7 . 6 5 6 ,  E l i g i b i l i t y  Fo r  
L o a n s ,  b e  r e w o r d e d  a s  f o l l o w s :

( 1 )  A m e a s u r e m e n t  o f  t h e  r a d o n  g a s  c o n c e n t r a t i o n  i n  
t h e  h o m e o w n e r ' s  r e s i d e n c e  e x c e e d s  t h e  f o l l o w i n g :

( a )  4 p i c o c u r i e s  p e r  l i t e r  f o r  a  y e a r l o n g  m e a s u r e ­
m e n t ;  o r

( b )  6 p i c o c u r i e s  p e r  l i t e r  a v e r a g e d  o v e r  a  minimum 
m e a s u r e m e n t  p e r i o d  o f  t h r e e  m o n t h s ;  o r

( c )  8 p i c o c u r i e s  p e r  l i t e r  f o r  a  m e a s u r e m e n t  
p e r i o d  o f  l e s s  t h a n  t h r e e  m o n t h s .

I n  a d d i t i o n ,  we recom m end t h a t  t h e  f o l l o w i n g  two p a r a g r a p h s  
b e  a d d e d  t o  S e c t i o n  4 4 . 4 7 . 6 5 6 .

( 2 )  M e a s u r e m e n t s  o f  r a d o n  g a s  c o n c e n t r a t i o n  m u s t  b e  
made  i n  a  l i v i n g  a r e a  o f  t h e  h o m e o w n e r ' s  r e s i d e n c e .

( 3 )  M e a s u r e m e n t s  m u s t  b e  p e r f o r m e d  b y  c o m p a n i e s  h a v i n g  
s u c c e s s f u l l y  p a s s e d  t h e  Radon M e a s u r e m e n t  P r o ­
f i c i e n c y  P r o g r a m  o f  t h e  EPA.

P a r a g r a p h  ( 2 )  h a s  b e e n  a d d e d  t o  i n s u r e  t h a t  m e a s u r e ­
m e n t s  a r e  n o t  o b t a i n e d  f rom  c r a w l  s p a c e s ,  r o o t  c e l l a r s ,  
e t c . ,  w h i c h  may b e  a p p r e c i a b l y  h i g h e r  t h a n  t h o s e  f o u n d  
i n  o t h e r  a r e a s  o f  t h e  home.  Radon  m e a s u r e m e n t s  i n  t h e s e  
a r e a s  do n o t  p r o v i d e  i n f o r m a t i o n  on  w h i c h  t o  e v a l u a t e  
h e a l t h  r i s k s .  T h e  d e p a r t m e n t  h a s  h a d  d i f f i c u l t y  m a k in g  
e v a l u a t i o n s  i n  a  n u m b e r  o f  i n s t a n c e s  w h e r e  homeowner ;;  
h a v e  n o t  f o l l o w e d  t h e  recom m ended  g u i d e l i n e s  t o  make 
m e a s u r e m e n t s  i n  l i v i n g  a r e a s .  I t  i s  v e r y  i m p o r t a n t  t h a t  
t h i s  b e  r e q u i r e d .  I f  n o t ,  a  h i g h  p e r c e n t a g e  o f  homes 
w i l l  q u a l i f y  f o r  l o a n s  when t h e  c o n c e n t r a t i o n  o f  r a d o n  
g a s  d o e s  n o t  e x c e e d  t h e  e l i g i b i l i t y  l e v e l  i n  l i v i n g  
a r e a s .  P a r a g r a p h  ( 3 )  i n s u r e s  t h a t  t h e  r a d o n  m e a s u r e m e n t  
i s  m ad e  b y  a  com pany  t h a t  h a s  d e m o n s t r a t e d  a  c a p a b i l i t y  
f o r  a c c u r a t e l y  m e a s u r i n g  r a d o n  l e v e l s .

P o s i t i o n

W i t h  t h e  c h a n g e s  s u g g e s t e d  a b o v e ,  t h e  D e p a r t m e n t  o f  H e a l t h  
and  S o c i a l  S e r v i c e s  s u p p o r t s  p a s s a g e  o f  HB 5 1 9 .
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Recommended by:

D a t e :

A p p r o v e d  b y :

D a t e :

 yklJcA- )U T K u ^ x l t a )
M yra  Munson 
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S o c i a l  S e r v i c e s

i m



STATE O F  ALASKA 

OFFICE OF THE QOVERNOR

BILL A N A L Y S I S

DEPARTM ENT

DEC
DIVISION

Environmental Quality
BILL NUMBER

HB 519
SPONSOR

Davis, Koponen, Ulmer
SHORT TITLE OF BILL

An act establishing a revolving loan fund for radon mitigation
DEPARTM ENT POSITION

The Department supports the intent of the bill

S U M M A R Y
O TH ER  A G EN CIES A F FE C TE D  BY BILL

DCRA

CO N STITU EN T GROUP(S) A F F E C T E D  BY BILL

ORGANIZATIONAL SUPPORT FO R  BILL ORGANIZATIONAL OPPOSITION TO  BILL

FISC A L IMPACT: ^  NONE □  FISCA L NOTE A TTA CH ED

BACKGROUND/LEGISLATIVE INTENT

Radon contamination of homes and public facilities has been documented in Alaska. This 
can cause high ievels of radiation and lead to lung cancer. It is a serious health concei.

ANALYSIS O F  BILUPROGRAM  E F F E C T S

The bill would provide a mechanism to assist homeowners to fund improvements needed to 
solve radon contamination problems.

The Department has no position on the issue of funding.

AMENDMENTS PROPOSED

01009 (R«v. 12/83)

PLEASE ATTACH A SEPARATE SHEET FOR ADDmONAL COMMENTS OR ANALYSIS.



T H E  F O L L O W I N G  D O C U M E N T ( S )  IlAY N O T  F U J I  

L E G I B L Y  B E C A U S E  O F  P O O R  Q U A L I T Y  O F  T H E  

O R I G INAL.
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T E S T IM O N Y  O r  P H I L I P  L C U C O i . H C f t T S C M  I  N O .  

229 3 r o  S t r e e t  ( i n  S r a e h l }  

F a i r b a n k s ,  A l a s k a  S 9 7 C !

( 9 0 7 )  451-8379 . 455-3373

March 7, 1933

Today I st. speaking 3S a principal of a r.swly for.-ncC engineering and 

technical services firm  naroaci Nortech. NorteCh is  a direct r*=;.,1 r or 

tr.Se recent radon fir,dings in  the Fairbanks area. In vo l. : ■• K c ' - r s c ' n

with rnyself, Is Joh** h«r$«'Sh1<a7or, a prrjfissicr*->" engfo&sr -n.tn 

experience in c-'v i 1, cK=»r-ic&l ard cnvironMcnt*-1 engineering.

Our invclvanent w ith radcn gas in ths Fairbanks area! consists c"

providing testing'.' analysis ar-ci m i t i g* ’: ion sarviews for building

owners that have been impacted by this substance. Wa have currently

distributed over three hundred activated carbcn, socrt cerr. radcn

monitors *ncJ we maintain tbj? largest private dat.»! base of Information

on tha frecuency end q u a n titie s  of radon gas rcwbd in Alaska. Wo also
1

own ccr.fcinuot.is radon monitoring (CFI ;̂ equipment and d is trib u te  

products dealing w ith heme 'neasurcsent of "adon, We are presently

wcrkirg cr. cxtr fourteenth mi tig a tic n  system de?ign.

Ojr customers h*ve been horecv.r.erc and small businesses. though >0 

have provided tasting car v ies* fc*“ govis-v-morcs and in stitu te ©  -is. In 

every case, the impact o f f i r .  ' g -a a tV  la -e 's  c* r«oy-. ,-33



has* prOvart to fcs d lffic u 'fc  fIrene ia l ly ,  .:r*r;;-:.r**'-ly :.•*. «.• •y*’5,vsrg -.v\,: 

in  «or« cas*s man t a l ly  <!abi ’• Testing, to fcvjsit th* r . r- o - r<~

have discovered i t .

Ws> are awarn o f  irony housefwlds that Carrot fin a n c ia lly  -Affc.-d any

amount of m itigation expenses. Or.a c liw it  o+ dvrs who l£ bUna and

dependant upon social security, is  canfrmtisd daily  with Irv in e  in »• * *

radars orsvirenrr^nt that hti cannot fin a n c ia lly  deal with. He is 

dependent upor, friends ir.d naigh.ixjrs to remcvs Mm free, his hero that 

contains levels c f radon gas above the mire clcsfure levs' estsblislvsd 

by the Nuclear Regulatory Cewriiss ion. The NRG has e.-st.jc"’ 'shi-.d 

cumulative dosage lim its  far m ire-s cxocsr>d to redo*, gas irg  g 40 

hour work wvsek, ~ is  person r o b in s  4-wfvs..Tyi to - -.C'-n '<<r than

fo rty  hours -a week and des.oarately r.euds reIn :r mhtigatiog his 

problem.

Some cf cur c lie n ts  have net taken steps towvd m itigating tn e ir  radon 

problems because other fin a n c ia l burdens •w/s' forced tivr-: tc or pond 

th e ir  savings f i r s t .  In several c-scss trey ar/j their children liv a ,  

p'csy and sl-aep in hcwoa chat contain sr. ©^uiv«al*•.!. 'ur.g caousr r is k  as 

smoking two end thr«? packs of cigarettes per d-sy '(using the £?A 

AVERAGE risk  esssssrient/. This is disconcert !,-g. but tb*.? £PA has sot

ths? r is k   w»s only fwaasuro and inform cur cli-w'ts of the r e a lit y  of

th e ir  individual s itu a tio n  and wrvst tbsy in-ay oo about i f .  To '-rot 

extent they carry out Cur reccvYftEndatlofis is chsir rfespors i oi 1 i t y .

Human exposure to radon q j .s  is  c lc ^ -lu  p.»» vjr&iUsvr. r.arw.-al rad ia tio n  

threat to rod&rn me:'. ’*><&.*« ■..•••- o r.-v .its ta r.c c *: .-Sv.ch -w J ip y lr ,

PCS’s, bervrsne, etc. a-a co.'> .. safe ;-t •ick lav.-i's cf o*.e dc-atr. /
^ '• L.PV''



in cr>e m il' icf>, the AVE&&6S U.S. ĥ rtS,.. no'.- Alc-.k-.n *<v <?, •;:■> >t. 

s n x x t r t t  c;f radcn gas at i'-fsk level® of arcuhd 4 ,COO deaths p*- 

m ilH c o . ! d istin g u ish  th-a d i f  f’fcr eics beit-wesr: UJ>e AVE5A?E U 3. home 

and the AVERAG£ AlasKftn r*rror> for very important: reasons.

The EPA has defin*vd four conditions tr.v; must e x is t for a ou’ ldfng tc 

contain a quantity  of radcn gas:

1) Radium fajsst fcs> present in trw s o '1 .

2) The s o il porcsity .rust fa c il i t a t e  rvcvement of enc cjar .

3) Thrt building must Kivs> entry to'.nfa, t ’acks dr.d

4) a p"cr.5sure difference must e xist hvewenn ?s* s o il and

uha building Interior.

I t  is  quite  apparent that a1! cf ch&se conditione q xist /■ 1 r. 

surprising re g u la rity  in tho Pairbar.ka «rq-3. Vitryp-jt trying -.c alarm, 

or create a s& 'saticn, I fens'] cot;>s' 1 ro to fetus your attfrr.titr on the 

d i f fenences between che EPA risk  factof*c arc cur Alaskan nec'nty. In 

reviewing tine risk  assess iwv.c formulae USvd i>y ths U.S. env:r.-nr.-_-rr"a1 

Protrectdcfi Agency (EPA) t :  determine harm frou cxpt-Aure -to gas,

wo fin d  that a 1 ifetia>s risk requ^rRs a 73 p-*'’ o^nc sxpcourq no vs.

This is  to soy that tbs AVcV-OE ird iv id ua’ rrust ho expose;.1 t t  hr.s 

cubsttsnce for saver,ty~five portent of cheir '■VcS. f ~ o : cradle to 

gravg. The signifIcancs c f th is  bsccm**® t *•©.•'• v»’«n ape’y thio same 

exposures rate to  tho Fairbanks' population.

In order to f i t  the wide and vsrvV.y o r * .*1 r.-r-.



inbcspifcablta winters. Thass winter's «rs what causa up to ramain 

inside? our hemes 1or.g®r rl'^n residents in I.oro, Parnsyp/ar.la. o r  

Colorado... or wlierever tSr's AVERAGE U.S. cl ■'mate e x is ts .

Example: In order to l im it  esxposuro to household radon g.ss

at the 75* la v s !, one '.z required to rtsralr. ;vu;y from tba 

hcxoe fo r an av©ra$s of 42 hours each week over a period o f  

AC to 70 years (?:PA 1 Itsyvjtu'vs caloulsios ©ypc.-:v.,i**e to mudcr 

fo r thffiCB two exposure parlors), Wr.'fle t h i i  mi./ happen 

with some working persons and cutcL'/or 1ife-3ty"»ho. i f  ws ar< 

to define th/a AVERAGE FairP?.•<'.<_£ resident -w© must 'rolucJs a 

wide va r'a ty  of socle! prof 1 1=  ̂ ris.-xv-g which: are hO‘.w:/wi5<$rs, 

pre—schrjol and school ag-sd Children, ch* e ld e rly , and trve 

in firm . These ;«ra the cr*." r pcr,t at r is e  a= tbsv a r :t rhf« 

least able tc  acceys the world cutsids t ‘va f-o'.vx ei>d they 

Increase cansidp-obly the AVERAGE expr.'sor'S time far tire 

AVERAGE Fairbanks rGsideot.

In fa c t, many Fairb/rk-; residents s r &  inoocrs -icrs than K :Z  cf cSa 

time, especially during our long end cpid wir.es;’ rearing rs-as-r.-,. Even 

at th is  seemingly high peroxio.tacje ox '.•••doe.- P-'S-S'inca an aversga cf 2.4 

hours a day must bs apart outsicte tr« res 'deroo. ->-ury 

year.



5

Not on';. Al-ask-ws er-sx-se*:.' :•.*> >.tiooi- -<*•.■.s ,\ ca»!y

basis tvscofuse of t?o-’ r co"d c '  Ifivsb.sv, bvst: ’. !*.c»‘r; exp, is

grsMiter due the fact t'-.vt AldCkart winters .are? 'cn,;;~r In duration than

ths £Pa AVERAGE w inter,

Cold teacher also -iffeez s  the entry rat.i <.? <*«dcrt gxi;:- and i.s *r'o:!?&r

r*c»3SOn that w* have such highly e'svsiusd '«avs"'* -In F-sirbri-'k.;. A« tbs?

difference In teirporaturas bet riser; con hw.«3s -snci the ow cs too a ir

bGcorrs) &xtnw«, tba .urossura drlvso +‘lo« of ~ o i'; .y-os centering  -adcr.

incraastVi sccordirgTy. As tbs warffi rooiiit a ir  IsevftS cor hoovis i t  toe

UDC'er portico of our building-.* (hot r *:*««} i t  is  reepViCSid with

COO "I a • r eanlr.g In to tft» Tewsr Oo-flO'y cf c.,;-? 7 hi ng. SOTrj of "sCh

Is 20 i*; gos ccfr'.'airiny radon.

So, Che col dor i t  ysis -  t ’ts r.he oo'i T gc-o entry rat# •■ ch<a

higher the racers levels -  tlvj rrore ti;?<e v>" sparei in s id e .

Because of the above mant i c*oed .• • “O'-* . u-e fesl that err* tri.>> h-e.'t!'.

r is k  to res'ldii-nts in tbr Fairbanks *rs.". 1s 1 *«*1y to :•;>: '.

greater than that ctefineo' w ithin the EPA r.rd..vi risfc etz&xr-k:*#*":.

Unfortunately, at th is  ti;ofc- be herd detft yvt*1 u-*. tolli ■•:>- ;uch

an Increased threat.

To dor in© ti^e severity of radcii Vive's? bsing f-.vr.Ci in  *: w ?tiJ n o s . -3

area. I would Tike to  b ri .g attention to the f if, dingy o : r. t«.vs **. i t  ft

study parfor.T«ci by the U.S. SPA. in rssr.y >.:■•:.* ■..<

building:; in tsr. To-visr forty-»3i.ji-t ■ica.e-s •]•. • ■ ; i  *•;■':.*=. .'■“ ‘ v ;r;-

87, th« highest le v * ' of radar, wax found ct 'SO ph;</" i-i •; v.v.y.i in
1 w



l— |----------— ---p — :-s  ....
**

A ls b o m it. Tivs h ! g h t » r  c c r » fir r .w d  l e v s ' - V i  *:i n  " n r p . - j  • £.;.•>

pCi/T with only 5% of our tot?."; arpa lo'if.; being tSs'Tfeci. -vc r.-'-.o 

idsnci*ied ir«.wy kcoos beychci 200 pCi/T, *nd Ic v ils  fcutwaan 2C or.d ICC 

pC 1 /1 are *  cotitot? ro.curry.ca. ')** h&v» r>s;ulta of adovg i  >>01/' vr,cn

Second Avenue, Shannc*** Perk, Ca'e :toac\ fro North ?'o"r-. 'ness 

elevated levels f  ron: the v a lle y  indff.aos •;» heed fo r to^rur. i c y . foe 

involvoiTonr 1r tv o tir :. fo r r<i(hfl jr>d r.ct Juxc -;l the r i  11 -o-'ofc 

developments.

We reed to  better understand fcha relationship bfitwsfcn radon -j«c -sod 

northern residents, but f i r s t  *s shov'd •'v.ucgnizo fc'v.t >,*:.• ha-.** a 

saricus problsff. in i;n© Fa-franks uro?. :nd ix--••-.*. p-s **s»<3wr«?re ;r 

Alaska, Wa strongly rncorm^oci that you a.>t y- the- cv=:c vir.i jy

that w il l  a ssist ir< provid !ng reV -*f for cur* reri 1 d & r - x s  f.-cr» tr*a 

fin a n c ia l burden imposed upon thee? cy radon gas.

Thenk ycu fo r th is  Opportunity to t<S£f*'fy cn tha Jpiper':s r«• issvas 

raised in House B i l l  Ŝ tjF and 52T.

xxK<>.>c<x,>c*>CA>>>sc<x>>'xc->,> 'x > p * P '.x > p ( x > ^ v x y > .-x r > ;o o o o  . v  coo o-; >-< •uu-,.'.--.-,o<;■

Our recaYffierdeC1 cr.s fo r  developing <j structured =;..pr’o-‘Ch r ^ - a ' i n g  

the radon problem in Fairbanks are:

1) Assess the extent c f the problem. through '..se of short 

tarrr screening tests  cs*» an arca-w'ce rr.s-'t.

/ “
/ <

i ’.: •





PRELIMINARY SUMMARY OF ALASKANRADON DATA (Heidersdorf, December, 1987)

Detectors processed.......................331Detectors in process...................   125Communities sampled.........  50
Radon <4 pCi/S.............   2705-8 pCi/l  .................  189-20 pCi/l..........   19>20..pCi/l.............  11
Percent of detectors registering radon concentrationsexceeding 4 pCi/l:...... ....48-f 331 = 14.5%
DISCLAIMER: Sample base still very small, with inadequate statewide coverage and early attention to Fairbanks hotspot.



CURRENTLY RECOGNIZED ALASKAN HOUSEHOLD RADON HOTSPOTS OR POTENTIAL ANOMALIES
(DGGS and DHSS data as of December 1987)

Range of Radon Concentrations Area or District Exceeding 4 pCi/l
Fairbanks (67) 5-800(24)Denali Park-Healy Area (77) 5-125(24)
Circle Hot Springs (8) 5-31 (4)Manley Hot Springs (3) 9-20 (1)Northway (3) 9-20 (1)Delta Junction (3) 5-8 (1)Tok (3) 9-20 0)Seward (1) 5-8 (1)Kodiak (13) 5-8 (1)



R e s u l t s  o f  E P A  1 9 8 6 - 1 9 8 7  

T e n  S t a t e  I n d o o r  R a d o n  S u r v e y

E S T I M A T E D  P E R C E N T  O F  

H O U S E S  V / I T H  S C R E E N I N G  

L E V E L S  G R E A T E R  T H A N  

4 p C i / l  O F  R A D O N

C o l o r a d o ................................................. 3 9  %

W i s c o n s i n ...............................................2 7

W y o m i n g ....................................   2 6

K a n s a s .................   2 1

C o n n e c t i c u t ........................................... 1 9

R h o d e  I s l a n d ........................................ 1 9

K e n t u c k y ..................................................1 7

T e n n e s s e e ..............................................1 6

M i c h i g a n .................................................... 9

A l a b a m a ......................................................6

A l a s k a * .................................................... 1 4

* N o t  r e p r e s e n t a t i v e  s a m p l e

( F r o m  H e i d e r s d o r f ,  1 9 8 7 )
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RADON IN  ALASKAN HOMES

by

Sidney D. Heidersdorf 

Radiological Physicist 

Division of Public Health 
Department of Health and Social Services 

September 1, 1987

SUMMARY

This report presents the results of 246 tests for radon in Alaska homes and 

public facilities. Approximately 70 additional radon detectors are in Alaskan 

homes at the present time. In addition to the results from the Department of 

Health and Social Services monitoring program data have been compiled from 

tests conuucted by a number of other State and Federal agencies, and companies 

providing the service. Seventeen percent of the homes monitored had levels 

which exceeded the EPA recommended guideline of 4 pCi/l in air. Ten percent 

of the homes exceeded the remedial action level of 3 pCi/l recommended by the 

National Council of Radiation Protection and Measurements. The levels ranged 

from normal background to a high of 383 pCi/l in air. Eight homes exceeded 

20 pCi/l. With one exception (Mt. McKinley area) all homes exceeding 20 pCi/l 

were in the Fairbanks area. Radon in water is not a significant factor in the 

elevated levels found in the homes in the Fairbanks area.

Overall, the data show a general picture of low radon levels in Southeast 

Alaska and along the coastline, with higher levels in interior Alaska. In the 

Fairbanks area, conditions exist for a potentially serious health problem in a 

small percentage of homes, with 7 of the 54 homes monitored exceeding 20 pCi/l. 

The problem appears to exist principally for homes in the surrounding hills.

The Mt. McKinley area also shows elevated radon concentrations with one home 

exceeding 20 pC1/1.

It is recommended that individuals living in the Fairbanks and Mt McKinley 

areas have their homes monitored because of the pattern of elevated radon 

concentration seen in the two areas.

Recommendations are also given to homeowners following receipt of monitoring 

results.
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INTRODUCTION

In recent years, residential exposure to indoor radon has been given consider­

able attention nationally. Much of the public's interest and concern about 

radon has been generated by discovery of exceptionally high concentrations of 

radon gas in homes in an area known as the Reading Prong. This is a uranium 

rich area that extends through Pennsylvania and into parts of New Jersey and 

New York. It now appears likely that radon in homes will be one of the nation's 

most significant radiological health problems to arise in many years.

This report summarizes radon monitoring data for the State of Alaska obtained 

by the Department of Health & Social Services through its home radon monitoring 

program. Also included is data compiled from other sources including State 

and Federal agencies, companies providing monitoring services in Alaska and 

i ndividuals.

BACKGROUND

Radon is a radioactive gas produced naturally through a series of radioactive 

transformations originating with uranium 238 which is found in trace quantities 

throughout the earth's crust. In some areas the uranium deposits are of higher 

concentrations and consequently produce more radon. Because of the very long 

radiological half-life of uranium the production of radon within the earth re­

mains essentially constant and may be found in minute concentrations almost 

everywhere on earth. It is colorless, odorless and chemically inert. Because 

radon is not chemically reactive it is free to permeate through rock fractures
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and underground fissures ano eventually emanate from the earth at the surface 

as soil gas.

Under certain conditions significant amounts of radon can infi ltrate and accu­
mulate in homes presenting a health threat to residents. Radon enters homes 
from several sources. The largest source of indoor radon is directly from the 
soil. Depending upon where and how the home is built radon can enter as soil 
gas through dirt floors, cracks in concrete floors and walls, floor drains, 
sumps, joints and other tiny cracks or pores found in walls. Groundwater is 
considered the largest of all secondary sources of radon. It enters a home 
through the domestic water supply and is released into the home when the water
is used in the kitchen or bathroom. Other sources of radon are the materials
used in the construction of the home, for example stone which contains large 
quantities of minerals. In general, water and building materials are not consi­
dered major sources of indoor radon.

Radon can be found in high concentrations in soil and rocks containing uranium, 
granite and phosphates. However, this in itself does not mean that the homes 
in that area wil l have high levels. In nrder for a home to have a radon problem 
at least four conditions must exist: I) radon must be present in the soil in
sufficient quantity, 2) the soil must be permeable, 3) the structure must have
openings below ground level and, 4) inside pressure in the home must be less
than the outside pressure. It is possible that homes situated away from areas 
of known concentrations of uranium may have high concentrations of radon because 
of the geological discontinuities through which radon gas may travel.

While radon source strength is the most important factor, home ventilation has 
obvious effects. Energy efficient measures in Alaska homes where the number of 
air exchanges per day is reduced may increase the concentration of radon, since 
these homes are designed to keep heated air from escaping. It is also known 
that radon levels in the same home may vary appreciably with time. Studies 
have documented both diurnal and seasonal variations. Because of the many 
variables involved i t  is extremely diff icult , i f  not impossible, to predict 
which homes wil l have high concentrations of radon. The only way of knowing 
what concentration exists in a specific home is to actually measure the level.
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Tests normally should be carried out over a period of two to three months in an 

effort to average the results since health risks are related to the average 

1evel, not the peak.

HEALTH EFFECTS

The major known health effect associated with exposure to radon in air is an 

increased risk of developing lung cancer. The American Cancer Society estimates 

that approximately 136,000 people will die of lung cancer in 1986. Of that num- 

bt. ias been estimated by experts in radiation bioeffects that between 5 

and 20 thousand of these lung cancer deaths may be attributed to radon. As 

with other carcinogenic agents there is some uncertainty as to the actual 

degree of risk involved.

Despite the uncertainties surrounding the risk estimates for radon, it is . 

generally accepted that the greater the exposure to radon the greater the risk 

for developing cancer at some time in the future. Therefore, the actual risk 

for an individual developing cancer depends upon the average radon concentration 

in the individual's home and the length of exposure. Reducing either of these 

factors will reduce the risk. Also, the time between exposure and the onset of 

fhe disease may be many years since lung cancer usually does not occur until 

people are 45 or older. Lung cancer has other causes and presently lung cancer 

caused by radon cannot be differentiated from cancer caused by smoking or any 

other agent. Therefore, it is impossible to attribute a specific case of lung 

cancer to radon exposure.

The health risks for radon in water include the risk of stomach cancer following 

ingestion and lung cancer as a result of inhalation of the radon gas which e s­

capes from the water when it is aerated and used in the home. Generally the

risk from ingestion of radon in water is small compared to the risk from inha­

lation, and the primary concern about radon in water is its contribution to the

air concentration when water is used in the home.

EXPOSURE GUIOANCE

There are two remedial action levels proposed for general population exposure 

to radon in air. The U. S. Environmental Protection Agency (EPA) has adopted



R a d o n  i n  A l a s k a n  Homes p - 4

a radon concentration level of 4 picocuries per liter (pCi/l) of air as the 

guidance level above which home owners are advised to give consideration for 

corrective action. (A picocurie is one trillionth of a curie, a common unit of 

radioactivity), rhe National Council on Radiation Protection and Measurements 

(NCRP) recommends 8 pCi/l as a remedial action '*evel above which steps should 

be taken to reduce exposure. The NCRP is a nonprofit corporation chartered by 

Congress in 1964 to develop and disseminate in the public interest information 

and recommendations about protection against radiation. The difference in the 

two standards simply reflects the uncertainty of the risk estimates as well as 

the fact that it is a judgement call. Present departmental policy is to inform 

homeowners of risk estimates and leave decisions regarding action up to the 

homeowner. By any standard, a home which exceeds 20 pCi/l of radon in air 

should be a candidate for remedial action to reduce levels. Those in the range 

from 4 - 2 0  pCi/l call for less urgent steps which might include further follow- 

up evaluation or action within a few years, especially if the levels are at

the upper end of this rar^e.

Four picocuries per liter is approximately twenty times the average outdoor 

level which is a part of our natural radiation background. A remedial action

level should not be considered as a division between safe and harmful levels

but simply a level which is achievable for residential structures while still 

not representing an unacceptable risk in view of the incidence of lung cancer 

to the general population from other causes. According to EPA estimates a 4 

pCi/l exposure represents approximately 1 chance in 100 of an individual de­

veloping lung cancer for a lifetime of exposure. This is roughly the same as 

the normal incidence of lung cancer for non-smokers in the general population.

Radon risk estimates for lung cancer are based on epidemiological studies of 

underground uranium miners. The data for this population group are quite good 

making it more reliable than those studies which rely solely upon animal data. 

However, estimates of the health risk for low doses of radiation cannot be 

obtained directly. They can only be estimated statistically from cancer data 

observed at high doses by extrapolation down into the low dose region where 

cancer data are not available. In this process it is assumed that the risks 

associated with low doses are proportional to those observed at high doses.

In development of the risk estimates for the general population it is assumed
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that an indiv idual is exposed to a given concentrat ion of raaon over a l i f e t im e  
o f seventy years while spending approximately 75% of the time in the home.

There are no State, Federal or NCRP guidel ines for radon concentrat ions in 
domestic water supplies s im i la r to the EPA recommended guide for radon in 
ambient a i r .  The EPA is presently considering the establishment o f a level fo r 
radon in water but has not yet done so. With regard to r isk estimates for 
radon in water per l i f e t ime of exposure, i t  is estimated that there is one 
chance in 1,000 fo r a health e f fec t at a concentrat ion level of 10,000 pCi/ l o f 
radon in water, and one chance in 10,000 fo r a concentrat ion of 1,000 pC i / l .
This can be compared to the EPA r isk level o f one chance in 100 of gett ing lung 
cancer for a l i f e t im e exposure (70 years) at a 4 pCi/ l concentrat ion of radon 
in a i r .  In general, levels of radon in the a i r  in a home are much more c r i t i c a l  
than the levels found in the domestic water supply.

In considering the data presented here, i t  is very important that the guidel ines 
fo r jii_r not be confused with levels found in water. As a ru le of thumb, fo r 
normal water usage and household cha rac te r is t ics , one can assume tha t i t  w i l l  
take about 10,000 pCi/ l of radon in water to resu l t in an a i r  concentrat ion of 
one pCi/ l .

ALASKA RADON MONITORING

In the fa l l  of 1985 the Department placed radon detectors in a few selected 
homes in various locations throughout the State. In 1986 th is was repeated in 
addit ional homes. This e f f o r t  included 17 homes in 11 locat ions. Radon concen­
tra t ions in f ive homes exceeded the EPA guidel ine of 4 pC i / l ,  with a maximum 
level detected of 18 pC i / l .  Beginning in late 1986 the Department began to 
o f fe r a state-wide home radon monitoring service using the alpha-track method 
of detect ion. The detectors were provided to residents upon request for a fee 
of S30.0Q. The recommended monitoring period for the detectors was 3 months.
In addit ion to the resul ts reported here the Department has approximately 70 
alpha-track detectors in Alaskan homes at the present time.

Data presented in th is report came from a number of other sources as well .
Within the past two years, the Department o f Transportat ion and Public F a c i l i t i e s
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(DOT/PF) and the Arctic Environmental Information Data Center also conducted 

small scale studies. In addition, the DOT/PF sponsored an evaluation of 37 

public facilities through studies of a graduate student at the U n m  'ty of 

Alaska, Fairbanks. More recently additional air data has been gathered through 

the efforts of DOT/PF research staff, the Department of Natural Resources, the 

Cooperative Extension Service and other University of Alaska personnel. The 

results of a separate study by the National Park Service of housing at Mt. 

McKinley are also included. Finally, some radon in air data have been obtained 

directly from companies providing a monitoring service to homeowners. The 

total number of radon results from all sources listed above is 246.

In addition to the air monitoring, this report includes results of monitoring 

radon in water for 26 homes in the Fairbanks area. This effort was undertaken 

because of a concern over the possibility that radon in water was significantly 

contributing to elevated air concentrations found in some Fairbanks homes.

At the request of the Department of Health and Social Services these samples 

were collected by personnel from the Departments of Environmental Conservation 

and Natural Resources. Many of the samples came from homes with high radon in 

air concentrations.

RESULTS

Table I summarizes the 246 radon in air results by detector type and four 

concentration ranges. This is a compilation from all sources listed above. 

Activated charcoal method of measurement represents monitoring periods of a 

few days to one week. The alpha-track method in most cases represents a moni­

toring period cf 3 months. No differentiation is made between the winter or 

summer months, however there is reason to believe that the winter months repre­

sent conditions promoting the highest levels.

RADON* IN AIR OF FA IR BAN KS HOMES 

(resulcs by dececcor type)

Detector

Type

Total
Number 4 or less

pC i /1 
5 - 8  9 - 2 0 21+

Charcoal 105 77 13 11 4

Al pha-track 141 127 3 7 4

TOTALS 246 204 16 18 8

% of TOTAL: 83 7 7 3

( F r o m  H e i d e r s d o r f ,  1 9 8 7 )
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The above data includes the alpha-track results from a DOT/PF sponsored study 

of 37 public facilities across the State. For more detail Appendix 1 sum­

marizes all data by location, number of results and concentration range. Moni­

toring results have been rounded to the nearest whole number for grouping into 

ranges. For example: 4.4 pCi/l has been reported to the 4 or less column, 

whereas 4.6 pCi/l would be reported in the 5 - 8 column.

The highest level for a public facility was a school at 5.2 pCi/l. All other 

results for public facilities were 4 or below. Results for the 209 homes ranged 

from background levels to a high of 383 pCi/l of air. Three homes had levels 

above 100 pCi/l. They were all in the Fairbanks area with levels of 383, 200 

and 112 pCi/l. Approximately 10% of the hemes exceeded the NCRP action level 

of 8 pCi/l. Seventeen % exceed the EPA guideline of 4 pCi/l. With only two 

exceptions, (one home each in Homer and Anchorage) all homes exceeding the 8 

pCi/l limit are in Interior Alaska. For comparison purposes, Appendix II 

presents the results of the EPA 1986 - 1987 ten state indoor radon survey with 

the estimated percent of homes with levels greater that 4 pCi/l. The reader 

is cautioned that the results for Alaska presented here cannot be considered 

as representative of all Alaska homes in general.

Overall, the data show a general picture of low radon levels in Southeast 

Alaska and along the coastline, with higher levels in interior Alaska. It 

appears that interior Alaska deserves special attention. For example, in the 

Fairbanks area, conditions exist for a potentially serious health proDlem in a 

small percentage of homes, with 7 of the 54 homes monitored exceeding 20 pCi/l. 

The problem appears to exist principally for homes in the surrounding hills.

The Mt. McKinley area also shows elevated radon concentrations with one home 

exceeding 20 pCi/l.

Table 2 summarizes the results for water samples from 26 homes in the Fairbanks 

area. Many of these homes were selected because of higher than normal radon in 

air concentrations.



Radon Concentration in Water (pCi/l) 
(26 Fairbanks Homes)

pCi/1_________________________  Number

< 1,000 2

1.000 - 2,000 7
2.000 - 4,000 9
3.000 - 4,000 3
4.000 - 5,000 3
5.000 - 6,000 1
6.000 - 7,000 1

rv u -j j - TOTAL 26
(From Heid e rs d o r t ,  1987)

Results range from a low of 200 pCi/l to tre highest level reported of 6476 

pCi/l of radon in water. The water results show no correlation with radon in 

air levels measured in the homes thereby verifying that radon in water does 

not contribute significantly to the elevated air levels found in Fairbanks 

homes. This is not unexpected since a level of 10,000 pCi/l of radon in water 

is needed to produce a 1 pCi/l radon concentration in air.

There is nothing unusual about the levels found in the 26 homes in the Fairbanks 

area. Results from radon surveys nationally show that approximately 40% cf the 

public water supplies in the U. S. have radon concentrations of 500 pCi/l, 10% 

have radon concentrations of 1,000 pCi/l, and 10% have levels of 5,000 pCi/l.

The Fairbanks air and water data are not necessarily representative of the 

typical home in the Fairbanks area since they were not randomly selected. Many 

were selected because of their locations in the surrounding hills. In addition 

it is important to remember that levels in one home cannot be used to predict 

levels in adjacent homes. However it is not unreasonable to suspect that areas 

which have yielded high results offer the greatest potential for neighboring 

houses with high levels. Also, one cannot assume that areas which have only 

low levels reported to date do not have outliers or neighborhood pockets with 

high radon concentrations. Only the actual measurement of the levels in a 

specific home can determine that.
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RECOMMENDATIONS

Individuals living in interior Alaska, especially those in the Mt. McKinley 

and Fairbanks areas should have their homes monitored. In the Fairbanks area 

the potential for high radon appears to be greatest in the surrounding hills.

This recommendation is directed specifically toward the Fairbanks and the Mt. 

McKinley areas because of the high levels observed in these two locations. It 

does not mean such levels could not be found elsewhere.

Recommendations for other areas may be forthcoming as additional data becomes 

available which indicates Che need for expanding the scope of monitoring. The 

above recommendation is not intended to discourage homeowners in other areas 

of the State from having their homes monitored, since sporadic elevated levels 

have been detected in other interior Alaska locations such as Circle Hot Springs, 

Delta Junction, Manley Hot Springs, Northway, Tok and Palmer.

The following is recommended for individuals who have obtained monitoring results 

for their home:

1) Individuals with results of 20 pCi/l or higher based on charcoal analysis 

should carry out a 3-month evaluation of their home using the alpha-track 

detector.

2) Individuals with levels of 20 pCi/l and above using the alpha-track detector 

should take steps to reduce the levels in their homes. Follow-up monitoring 

should be conducted to verify effectiveness of reduction methods.

3) Individuals with alpha-track results ranging from 4 to 20 pCi/l should give 

serious consideration to reducing their levels to the extent possible, especially 

if the levels are at the upper end of the range.

4) Individuals with charcoal or alpha-track results below 4 pCi/l need take no 

action if the measurement was made with the house closed up prior to and during 

the testing period.



ALASKA RADON RESULTS 

(All data through 8/20/87)

L o c a t i o n

1 Anchorage
2 Arctic Circle H.S.
3 8arrow
4 Bethel
5 Betties
6 Crai g
7 Deadhorse
8 Delta Junction
9 Dillingham

10 Douglas
11 Eagle
12 Eagle River

13 Fai rbanks
14 Fort Yukon
15 Galena
16 Glenallen
17 Haines

18 Healy
19 Homer
20 Hope
21 Juneau

22 Kasilof
23 Kenai
24 Ketchikan

25 King Salmon
26 K1awock
27 Kodi ak

28 Kotzebue

29 Manley Hot Springs

30 McGrath

31 McKinley Park
32 Nenana
33 Nome
34 North Pole
35 Northway
36 Palmer
37 Pedro Bay
38 St. Mary's
39 Seward

40 Skagway
41 Soldotna
42 Sterling

43 Tanacross
44 Tok
45 Unakleet
46 Valdez
47 Wales
48 Wasilla

Number

39

Concentration of radon, picocuries per liter of air

(pCi/l)
4 or less 

38

10
54

1
1

10
3

2

2 4 6 2 0 1 6 ~nr
(From H e i d e r s d o r f ,  1987)



R e s u l t s  o f  EPA 1 9 8 6 - 1 9 8 7  T e n  S t a t e  I n d o o r  R a d o n  S u r v e y

ESTIMATED PERCENT OF HOUSES WITH SCREENING 

LEVELS GREATER THAN 4 pCi/l OF RADON

Colorado 39%

Wi sconsi n 27

Wyoming 26

Kansas 21

Connecticut 19

Rhode Island 19

Kentucky 17

Tennessee 16

Michigan 9

Alabama 6

Alaska (not representative sample) 17

( F r o m  H e i d e r s d o r f ,  1987)
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Radon T e a t s  f o r  Alaska 
by R i c h a r d  S e i f e r t

In an e f f o r t  t o  s p e ed  up r adon  r e s e a r c h ,  New S h e l t e r  
magaz ine ,  in c o n j u n c t i o n  w i t h  Air-Chek and Alpha Energy 
Labs, h a s  a g r e e d  t o  c o o r d i n a t e  a n a t i o n a l  r adon  s u r v e y .  The 
goal  i s  t o  c r e a t e  a n a t i o n a l  d a t a b a s e  on r adon  l e v e l s  in 
homes and a t  t he  same t ime o f f e r  homeowners a d i s c o u n t  on 
r adon  t e s t e r s .  T h i s  p r o v i d e s  a chance f o r  t h e  ave r ag e  
homeowner t o  t e s t  t  ;e r adon  l e v e l s  in h i s  home f o r  a minimum 
c o s t  and s t i l l  c o n t r i b u t e  t o  a n a t i o n a l  s t u d y .
T e s t  k i t s ,  norma l l y  $20 each ,  w i l l  c o s t  s u r v ey  p a r t i c i p a n t s  
311.95. A q u e s t i o n n a i r e  in th e  t e s t  k i t  w i l l  h e l p  to 
compi l e  d a t a  on t e s t e d  homes and l o c a t i o n s .  Al l  names and 
a d d r e s s e s  w i l l  be k ep t  in the  s t r i c t e s t  c o n f i d e n c e ,  which of 
c o u r s e  they  s h o u l d  be i f  you must pay to p a r t i c i p a t e !
P l e a s e  no te  t h a t  i t  h a s  t a k en  me more than two weeks to  
r e c e i v e  my k i t ,  bu t  I am t o l d  by the  Air-Chek p e o p l e  t h a t  
t hey  w i l l  a c c e p t  phone o r d e r s  and s h i p  them t h e  same day f o r  
an a d d i t i o n a l  33 f e e .  T h e i r  phone number i s  <704)
891-5892. They a l s o  a d v i s e  s h i p p i n g  the  k i t s  back  t o  them 
f i r s t  c l a s s — s p e c i a l  h a n d l i n g  a t  a minimum— becau s e  they  
have about  a 12-day l i f e t im e  b e f o r e  a n a l y s i s  once th e  
four-day exposu r e  t ime i s  comp le t e d .  I f  too much t ime 
e l a p s e s  b e f o r e  th e  t e s t  i s  comp le t e ,  the d e v i c e s  a r e  
d i f ' ^ u l t  t o  r e a d ,  so th ey  must be s e n t  back p r omp t ly .
TQ-J.Qin_.ln th e  t .e.st lng and t h e  su rvey ,  send your  name, 
addres s . .and check of 311.95 t o  Air-Chek. P.O.  Box 2000-NS.
P e n r o s e ,  NC  A f t e r  r e c e i v i n g  the t e s t i n g  d e v i c e ,  l t
i s  kep t  in th e  home f o r  f o u r  days,  and then r e t u r n e d  to  
Air-Chek in t h e  enve l ope  p r o v i d e d .  They ' l l  p r o c e s s  the  
r e s u l t s  and a d v i s e  t h e  p a r t i c i p a n t  of the r adon  l e v e l  in the  
home w i t h i n  10 days .  The su rv ey  f i n d i n g s  w i l l  be p u b l i s h e d  
in a f u t u r e  i s s u e  o f  New S h e l t e r  magazine.
Do th e  f i r s t  <$12) t e s t  i n i t i a l l y .  I f  t h i s  t e s t  shows 
g r e a t e r  than 10 pC/1, we recommend a t h r e e  month t e s t ,  which 
i s  a v a i a b l e  f rom CES. The f o l l ow i n g  p r e s s  r e l e a s e  g i v e s  th e  
d e t a i l s  on t h i s  t e s t !
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v RADON TEST KITS NOW AVAILABLE THROUGH
COOPERATIVE EXTENSION SERVICE, UAF

As a r e s u l t  of t he  r e c e n t  conce rns  abou t  radon 
l e v e l s  in some o f  th e  a r e a s  In F a i r b ank s ,  t h e  Coope r a t iv e  
Ex tens ion  S e r v i c e  h a s  e n t e r e d  i n t o  an agreement  w i t h  the  
S t a t e  Heal th R a d i o l o g i s t s  o f f i c e  in Juneau t o  make 3-month 
r adon t e s t  k i t s  a v a i l a b l e  a t  t he  Fa i r bank s  o f f i c e  of  the 
Coope ra t ive  E x t e n s i o n  S e r v i c e .

These badge s  a r e  a s e c o n d- t i e r  t e s t .  That  means 
you shou ld  t e s t  f i r s t  w i t h  a $12 three-day  t e s t  k i t  t o  f i n d  
ou t  i f  you have  a prob lem.  The nex t  s t e p  i f  you have a 
p roblem would be t o  buy one of  t h e s e  three-month t e s t  k i t s  
from the C oop e r a t i v e  Ex te n s io n  S e r v i c e  in F a i r b a n k s .  They 
c o s t  $30, the  same a s  they  c o s t  from the Juneau  o f f i c e .

I t  was f e l t  t h a t  i t  would be u se fu l  t o  have them 
in Fa i rbank s  s i n c e  a. l a r g e r  p a r t  of t he  radon p rob lems  
happen to be in th e  F a i r b a n k s  a r e a .  For i n f o rm a t i o n  in 
o b t a i n i n g  one o f  th  : se badge s ,  p l e a s e  c a l l  R ich  S e i f e r t  a t  
t h e  Coope ra t ive  Ex te n s io n  S e r v i c e  o f f i c e  474-7201 weekdays 
9 a.m. to  5 p.m.

- 3 0 -



RADON PROOFING IN NEW CONSTRUCTION

The best protection against the event of high radon levels in a home 
which has normal soil contact is to build i t  with radon-proof 
construction techniques. These include:

a. A sub-pad vapor bar r i er  below the basement pad, sealed to all 
perforat ions of the pad with watert ight seals, and tabbed around the 
perimeter of the pad to enable easy attachment to a wall vapor barr ier .

b. Use of glas-clad dense f iberglass below grade insulat ion around the 
walls of the basement. This allows a i r  movement and therefore radon 
escapement along the walls.

c. Use of a layer of below-pad gravel which is vented by perforated pipe 
around the perimeter and placed in the gravel. This allows for escape 
of radon from below the pad, and the system could even be negatively 
pressurized if necessary to remove radon from beneath the pad.

d. The supply of fresh a i r  to the basement with an air-to-air heat 
recovery vent i lat ion system is a normal requirement of an ACHP home 
which can be used to provide the basement vent i lat ion.

e. Cert i f icat ion of the radon levels in the house can be provided 
through tes t ing and subsequent disclosure of the tes t  r e su l t s  in the 
sales agreement of the ACHP home.

Also available Is a publication from the US EPA en t i t led  “Radon 
Reduction in New Construction — An Interim Guide," which is free for 
t.ie asking at CES (474-7201).
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W h a t  is radon?

Radon is a radioactive gas w hich occurs in nature. You 
cannot see it, smell it, or taste it.

W h e r e  does radon c o m e  from?

Radon comes from the natural breakdown (radioactive 
decay) of uranium. Radon can be found in high 
concentrations in  soils and rocks containing uranium, 
granite, shale, phosphate and pitchblende. Radon may 
also be found in soils contaminated w ith certain types of 
industrial wastes, such as the byproducts from uranium or 
phosphate mining.

In outdoor air, radon is diluted to such low 
concentrations that it is  usually nothing to worry about. 
However, once inside an enclosed space (such as a home) 
radon can accumulate, indoor levels depend both on a 
building's construction and the concentration of radon in 
the underlying soil.

H o w  does radon affect m e ?

The only known health effect associated w ith  exposure to 
elevated levals of radon is an increased risk of developing 
lung cancer. Not everyone exposed to elevated levels of 
radon w ill develop lung cancer, and the time between 
exposure and the onset of the disease may be many years.

Scientists estimate that from about 5,000 to about 20,000 
lung cancer deaths a year in  the United States may be 
attributed to radon. (The Am erican Cancer Society 
expects that about 130,000 people w ill die o f lung cancer 
in  1988. The Surgeon General attributes around 85 
percent o f all lung cancer deaths to smoking.)

Y our risk of developing lung cancer from exposure to 
radon depends upon the concentration of radon and the 
length of tim e you are exposed. Exposure to a slightly 
elevated radon level for a long time may present a greater 
risk of developing lung cancer than exposure to a 
significantly elevated level for a short time. In general, 
your risk increases as the level of radon and the length of 
exposure increase.

C«Min for 
Dlaaaaa Control
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H o w  certain are scientists of the risks?

W ith  exposure to radon, as w ith  other pollutants, there is 
some uncertainty*about the am ount o f health risk. Radon 
risk estimates are based on scientific studies o f miners 
exposed to varying levels o f radon in their wurk 
underground. Consequently, scientists ar$ considerably 
more certain of the risk estimates for radon than they are 
of those risk estimates which rely solely on studies of 
animals.

To account for the uncertainty in the risk estimates lor 
radon, scientists generally express the risks associated 
w ith exposure to a particular level as a range of numbers. 
(The risk estimates given in this booklet are based on the 
advice of EPA's Science Advisory Board, an independent 
group of scientists established to advise EPA on various 
scientific matters.)

Despite some uncertainty in  the risk estimates for radon, 
it is w idely believed that the greater your exposure to 
radon, the greater your risk  o f developing lung cancer.

* H o w  does radon cause lung cancer?

Radon, itself, naturally breaks down and forms radioactive 
decay products. As you breathe, the radon decay products 
can become trapped in your lungs. As these decay 
products break down further, they release sm all bursts of 
energy which can damage lung tissue and lead to lung 
cancer.

H o w  is radon detected?

Since you cannot see or sm ell radon special equipment 
is needed to detect it. The tw o m en, popular, passive 
commercially-available radon detectors are the charcoal 
canister and the more expensive, slower, alpha track 
detector. Both o f these devices are exposed to the air in 
your home for a specified period o f t*r*e and sent to a 
laboratory for analysis.

Charcoal Canisters

Test Period: 1 to 4 days

H o w  can I get a radon detector?

Homeowners in  some areas are being provided w ith 
detectors by their state or local government. In many areas, 
private firms offer radon testing. Your state radiation 
protection office m ay be able to provide you w ith 
information on the availability of detection devices or 
services.

*  Other ongoing studies m ay show a more conclusive 
relationship between Radon 220 (T H R O N ) and cancer in 
other body tissue.

Officr of I’.S. Dapartmont
Air and Radiation Of Haahti and

H u m a n  t



H o w  should radon d«tactors b o  usod?

Obtaining a useful estimate of the radon level In your 
home may require that several detectors be used to make 
measurements in different areas. Following the steps 
below should provide the information needed as y o u . 
decide whether or not further action is advisable. (In 
making radon measurements, you should be sura to 
follow the instructions o f the manufacturer as to the 
proper exposure period for the particular device you are 
using.)

Step One: The serf euing measurement

The first step yrv. .-’ould take is to have a short-term 
"screening" me -ament made to give you an idea of the 
highest radon level In your home. Thus, you can find out 
quickly and Inexpensively whether or not you have a 
potential radon problem.

The screening measurement should bo made in  the 
lowest livable area of your home (the basement, if you 
have one). A ll windows and doors should be closed for at 
least 12 hours prior to the start of the test, and kept closed 
as much as possible throughout the testing period. This is 
necessary to keep the radon level relatively constant 
throughout the testing period. Because of the need to keep 
the window s closed as much as possible, we recommend 
that, you make short-term radon measurements during the 
cool months of the year.

Step Tw o: Determining the need for further measurements

In most cases, one screening measurement is not a 
reliable measure of the average radon level to which you 
and your fam ily  are exposed. Since radon levels can vary 
greatly from season to season as well as from room to 
room, the screening measurement only serves to indicate 
the potential for a radon problem. Depending upon the 
result of your screening measurement, you may need to 
have fo llow -up measurements made to give you a better 
idea of the average radon level in  your home.

The follow ing guidance may be useful to you in 
determining the urgency of your need for follow -up 
measurements.

If your screening measurement result is greater than 
about 1.0 W L  or greater than about 200 pCi/l. you should 
perform follow -up measurements as soon as possible. 
Expose the detectors for no more than one week. Doors 
and windows should be closed as m uch as possible during 
testing. You should also consider taking actions (see page 
13) to im m ediately reduce the radon levels in  your home.

If your screening measurement result is about 0.1 W L  to 
about 1.0 W L  or about 20 pCi/I to about 200 pCl/1, perform 
follow -up measurements. Expose detectors for no more 
than three months. Doors and windows should be closed 
as much as possible during testing.

If your screening measurement result is about 0.02 W L 
to about 0.1 W L  or about 4 pCI/3 to about 20 pCi/I. 
perform follow -up measurements. Expose detectors for one 
year, or make measurements of no more than one week 
duration during each of the four seasons.

If your screening measurement result is less than about
0.02 W L  or less than about 4 pCi/l, follow-up 
measurements are probably not required. If the screening 
measurement was made w ith the house closed up prior to 
and during the testing period, there is relatively little 
chance that the radon concentration in your home w ill be 
greater than 0.02 W L  or 4 pCi'l as an annual average.

Step Three: The follow -up measurement

Follow-up measurements w ill provide you with a 
relatively good estimate of the average radon 
concentration to which you and your family are exposed. 
We strongly recommend that yo n  make follow-up 
measurements before you make any final decisions 
about whether to undertake major efforts to 
permanently correct the problem.

Follow-up measurements should be made in at least 
two lived-in areas o f your home. I f  your home has lived- 
in areas on more than one floor, you should make 
measurements in a room on each of the floors. A n 
example is to take a measurement In the living room on 
the first floor and another in  a second-floor bedroom. 
The results of the fblloHHip measurements should be 
averaged together.

W h a t  d o  m y  test results m e a n ?

The results of your fo llow -up measurements provide you 
w ith an idea of the average concentration throughout your 
home. The actual risk you face depends upon the amount 
of time you are exposed to this concentration.

The figures on the facing page illustrate the number of 
lung cancer deaths, out of a group of 100 people, that 
scientists w ould attribute to exposure to specific levels of 
indoor radon. The first three figures assume that these 100 
individuals spent 75 percent of their time in the dwelling 
for 70 years. The numbers below each picture indicate 
what scientists consider to be a reasonable range of 
estimates of lung cancer deaths that could be attributed to 
the radoo exposure. This is in  addition to the number of 
lung cancer deaths attributed to other causes. (On average, 
about four people out of a hundred d ie  of lung cancer 
from all causes combined.) The pictures represent the 
m idpoint of the ranges.

H o w  quickly should I take action?

In considering whether and how  quickly is  take action 
based on your test results, you m a y fin a  rhe following 
guidelines useful. EPA believes that you should try to 
permanently reduce your radon levels as much as 
possible. Based on currently available information, EPA 
believes that levels in  most homes can be reduced to about
0.02 W L (4 pCtil).

I f  your results are about 1.0 W L  or higher, or about 200 
pCl/1 or higher
Exposures in this range are among the highest observed 
in  homes. Residents should undertake action to reduce 
levels as far below 1.0 W L (200 pCi/l) as possible. W e 
recommend that you take action w ith in  several weeks.
If this is not possible, you should determine, in  
consultation w ith appropriate state or local health or 
radiation protection officials, if temporary relocation is 
appropriate until the levels can be reduced.

I f  your results are about 0.1 to about 1.0 W L, or about 20 
to about 200 pCi/l:
Exposures in  this range are considered greatly above 
average for residential structures. You should undertake 
action to reduce levels as far below 0.1 W L  (20 pCI71) as 
possible. We recommend that you take action w ith in  
several months.



It year rwaita i n  r<hoat 0.02 to about 0.1 WL, or about 
4 pCl/1 to about 20 pCI/1:
Expoauraa in  thU tango ere considered above averago for 
residential structures. You should undertake action to 
lower levels to about 0.02 W L  (4 pCi/l) or below. We 
recommend that you taka action w ith in  a few years, 
sooner If levels are at the upper end of this range.

I f  your results are about 0412 W L  or lower, or about 4 
pC i/l or lower:
Exposures in Ihla range are considered average or 
slightly above average for residential structures. Although 
exposures in this range do present some risk o f lung 
cancer, reductions oflevela this low may be diffculC and 
sometimes impossible, to achieve.

Remember: There is increasing urgency for action at 
higher concentrations of radon. The higher the radon level 
in  your home, the faster you should take action to reduce 
your exposure. If you fin d  elevated radon concentrations 
in  your home, you should take the relatively easy, 
short-term actions described on the back page. See: How 
can I reduce my risk to Radon?

Are there other factors I should consider?

Most of the risk information given in  this pamphlet, as 
w ell as the recommendations for taking corrective action, 
are based on the general case. Your individual living 
patterns could influence your assessment of your risk and 
your decisions about the need for further action. Your 
answers to the follow ing questions may help you evaluate 
your personal risk.

•  Does anyone smoke in your home? Scientific evidence 
indicates that smoking may increase the risk of exposure 
to radon. In  addition, smoking significantly increases your 
overall risk of lung cancer.

9 Do you have children liv in g  at home? Although there 
are no studies of children exposed to radon to determine 
whether they are more sensitive than adults, some 
scientific studies of Ttfjertypcs of radiation exposure 
indicate that children m sy be more sensitive. 
Consequently, children could be more at risk than adults 
from exposure to radon

•  How much time does any fam ily member spend at 
home? The risk estimates given in  this pamphlet assume 
that 75 percent of a person’s tim e is spent at home. If you 
or your fam ily spend more or less time at home, you 
should take this into consideration.

•  Does anyone sleep In your basement? Since radou 
concentrations tend to be greater on the lower levels of a 
home, a person who sleeps in  the basement is likely to 
face a greater risk than a person who sleeps in a 
second-floor bedroom.

•  H ow  long w ill you live in  your home? The risk 
estimates in  this booklet are based on the assumption 
that you w ill be exposed to the radon level found in your 
home for roughly 70 years. As you evaluate your potential 
risk, therefore, you might consider the total amount of 
tim e you expect to live in  your home. But remember: other 
housas you have lived In— or w ill live in— may have the 
same or higher radon levels.

Lung Cancer Deaths 
A'aodated With Exposure 
To Various Radon Lcveto 

Over 70 Year*
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If these same 100 individuals had lived o nly  10 vsara 
(instead of 70) in  houses w ith  radon levels of about 1.0 
WL, the number of lung cancer deaths expected would be:
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H o w  dots radon got into a h o m o ?

Radon is a gas which can move through small spaces in 
the soil and rock on which a house is built. Radon can 
seep into a home through dirt floors, cracks in concrete 
floors and walls, floor drains, sumps, joints, and tiny 
cracks or pores in  hollow-block walls.

Radon also can enter water w ith in  private wells and be 
released into a home when the water is used. Usually, 
radon is not a problem w ith large com m unity water 
supplies, where it w ould like ly be released into the 
outsido air before the water reaches a home. (For more 
information concerning radon in water, contact your 
state's radiation protection office.)

In some unusual situations, radon may be released from 
the materials used in  the construction of a home. For 
example, this may be a problem if a house has a large 
stone fireplace or has a solar heating system in which heat 
is stored in  large beds o f stone. In  general, however, 
building materials are not a major source 0/  indoor radon.

H o w  can I reduca m y  risk from radon?

Your risk o f lung cancer from exposure to radon depends 
upon the amount of radon entering you;* home and the 
length o f time it remains in  your living areas. Listed 
below are some actions you might taka to immediately 
reduce your risk from radon. Tnsae actions can be done 
quickly and with m inim um  expense in  most cases.

•  Stop smoking and discourage smoking in  your home.
By doing so, you s h r ild  reduca your family's overrall 
chance of developing lung cancer, as well as reducing 
your family’s risk from radon exposure.

•  Spend less time in areas w ith higher concentrations of 
radon, such as the basement

•  Whenever practical, open all windows and turn on 
fans to increase the air flow  into and through’the house. 
This is especially important In the basement

•  I f  your home han a crawl space beneath, keep the 
crawl-space vents on ajl sides of the house fully open all 
year.

W hile the above actions w ill help reduce your risk 
from radon, they generally do not offer a long-term 
solution. You can find more information about 
permanent, coat-effectlva solutions to a radon problem in 
the EPA publication, Radon Reduction Methods: A  
Homeowner’s Guide. A  copy o f this booklet may be 
obtained from your state radiation protection office or 
from your EPA regional office. (AIR CHEK has a limited 
supply of reprints of this booklet.)

W h « n  did radon b a c o m a  a probtam?

Radon has always been present in  the air. Concern about 
elevated indoor concentrations first arose In the late 1960’s 
when homes were found in  the West that had been built 
w ith materials contaminated by waste from uranium 
mines. Since then, cases of high indoor radon levels 
resulting from industrial activities have been found in 
many parts of the country. We have only recently become 
aware, however, that houses in  various parts of the U.S. 
may have high indoor radon levels caused by natural 
deposits of uranium  in  the soil on which* they are built.

D o e s  every h o m e  hive a problem?

No, most houses in  this country are not likely to have a 
radon problem; but relatively few houses do nave highly 
elevated levels. The dilemma is that, right now, no one 
knows which houses have a problem and which do not. 
You m ay wish to call your state radiation protection 
office to find out i f  an y high levels have been discovered 
in  your area.

M a n y  states, as w ell as the federal government, are 
sponsoring w ork to identify areas of the com m unity 
w hich are likely to have indoor problems. However, early 
results from this work are inconclusive. If you are 
concerned that you may have an indoor radon problem. 
you should consider having your home tested.

Radon Risk Evaluation Chart
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Sources of Information

If you would like further inform ation or 
explanation on any of the points mentioned in this 
booklet, you should contact your state radiation 
protection office.

If you have d ifficu lty  locating this office, you 
may call your EPA regional office listed to the right. 
They w ill bo happy to provide you w ith  the name, 
address, and telephone number for your 
appropriate state contact.

EPA Regional Offices

EPA Eeg)o« 1
Room 2203 
IFK Feden l Building 
Boston. M A 02203 
1617) 223-4445

EPA JUgkM 3 
24 Ftdsrsi P ls u  
New York. NY 10278 
1212) 204.2515

EPA R e f io a l
841 Ch tiln u t S(ree4 
Philsdtlphii. PA 19107 
1215) 597-8320

EPA IUgio*<i
343 Courtlsnd Street, NE. 
Allants. C A  30383 
|404| 481-3774

EPA Region 3
230 Soulh Dearborn Street 
Chicago. IL 60404 
(312) 333-2203

EPA b d o a  ■
1201 Elm Street 
Dallu. T X  73270 
(214) 767-2830

EPA leg ion  7
724 Minneeote Avenue 
Karuaa City. K5 66101 
(913) 236-2603

EPA llegioa 4 
Suite 1300 
One Denver Place 
999 14th Street 
Denver. C O  40202 
13031 283-1710

EPA Eeg tea *
213 Fremont Street 
San Francisco. C A  94103 
(413)974-4076

EPA Kegloa 10
1200 Sixth Avsnus 
Seslllt. VVA 98101 
(204) 442-7640

For mora information about Air Chek's available services and industry leading low pricing please call 1-80O-AIR-CHEK or 
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RADON CONCERNS IN ALASKA
by R.D . Seifert ____________ ^ ________

I  chose the title of this article very carefully because I 

am trying very hard not to be an alarmist. The reasons 

for this will become evident as I  describe what radon is 

and how it affects the indoor environment in Alaska. 

Radon is a colorless, odorless gas which is a natural by­

product o f u r an iu m  decay in most soils. It  can be found 

in especially high concentrations in soils and rocks con­

taining u ran iu m  such as u ra iium  mine tailings, granite, 

shales, phosphate or pitchblende. Radon can also be 

found in certain soils contaminated with industrial was­

tes such as the by-products from  uranium mining or 

phosphate m in in g.

Normally, in  outdoor air, radon is diluted to such a 

low concentration that it is nothing to worry about. It’s 

the indoor, enclosed spaces that can accumulate radon 

which are of concern. Indoor levels depend both on the 

construction o f the building and the concentration o f 

radon in the underlying soil. Because I  am the energy 

and building specialist with Cooperative Extension at the 

University o f Alaska-Fairbanks, I  have investigated the 

presence and movement o f radon in. Alaskan buildings.

Back in mid-1986, I  tried to encourage people to test 

for radon in buildings by participating in a national 

radon survey. This survey was organized through 

Rodale's New Shelter magazine. People were en­

couraged to buy a test kit for approximately 512, expose 

it in their homes, and then send it to a laboratory for 

analysis. They would be informed o f the radon level in 

their house.

Broad awareness that radon could pose a health 

problem only developed recently. Actually, radon has 

been an indoor air quality issue for 20 or 30 years, and it 

has been affecting our lives for millennia. However, at­

tention to radon emerged from studying energy efficient 

homes, and was first thought to be a problem because 

buildings were becoming more tight. Therefore, any pol­

lutants which entered the indoor building environment 

probably remained longer, and possibly posed a greater 

risk to the occupants o f the building. However, this has 

generally been debunked by a paper from the buildings 

group at the University o f California-Berkeley. Headed 

by Doctor Nero, this group generally characterized the 

sources and environmental influences on radon

transport, and found that really the most important fac­

tor for determining radon concentration in buildings was 

the source o f the emissions in the soil beneath the build­

ing.

This was also brought home by the striking and sensa­

tional reporting o f a radon problem by the U.S. press. 

The little community o f Boyertown, Pennsylvania, be­

came famous for its high radon concentrations when one 

of its citizens, who worked at the Limerick Nuclear 

Power Plant in Pennsylvania, suddenly came into work 

several days in a row with his badge exposed and hotter 

(in  a radiation sense) than when he left the piant. This 

was o f great concern to the radiation physicists working 

here, and they eventually determined that his house was 

extremely radon-rich: several thousand times the recom­

mended lim it for exposure.

As a result o f that incident and much attention to the 

problem of radon in the indoor environment, many sub­

sequent events have occurred. The Environmental 

Protection Agency has issued a publication entitled 

Citizen's Guide to Radon, describing what radon is and 

what to do about it. They also published an additional 

pamphlet called Radon Reduclion Methods, a 

homeowner’s guide to what to do as a result o f high 

radon levels in the home. (In  the public interest, I might 

add that I  have copies o f these two publications in my of­

fice. Most o f the items I refer to in this article are avail­

able for public perusal. They caniae obtained by calling 

ray office in Fairbanks, Alaska, (907) 474-7201.)

The radon problem has become important enough in 

Pennsylvania that it is now law that when a property is 

sold through a real estate agent, that agent must have 

the owner sign a disclosure statement on radon. This 

disclosure statement poses the question, "Have you ever 

had the building tested for radon?" I f  you have, you 

must state when the test was done and what the results 

were. On the contrary side, if  you have not tested, you 

must say so and sign a statement saying that you do not 

know what the radon level is in the home. Obviously, 

this is intended to discourage people from unloading 

radon "problem" houses onto unsuspecting purchasers in 

Pennsylvania. It is worth noting this particular bit of 

law, because I predict that in 5 years this necessity to dis­

Richard D. Seifert is the energy and building specialist with the Cooperative Extension Sen’ice at the University of Alaska-Fair­
banks.
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close the radon levels in the home will be the law nation­

wide, including Alaska.

In  Alaska, we ha :e now had two simultaneous radon 

surveys proceeding for about eight months, since I first 

made public the radon tests from both Alaska an.l the 

National Radon Survey. Generally, the results have not 

been alarming. In  most cases, the houses are below four 

picoCuries/liter, which is the recommended lim it for 

long-term exposure given by the Environmental Protec­

tion Agency. This is an acceptable level o f radiation ex­

posure, but it is often difficult to reduce levels below this 

amount. However, there have been several houses, 

notably in the Fairbanks area, where high levels 20-50 

picoCuries/liter) have been encountered over the winter 

period. There does not seem to be any pattern or pre­

dictability to these yet, because there are only about 

three or four instances where high levels of radon have 

been detected. However, there have been enough instan­

ces to cause me to conduct further research into the 

problem.

M y  first .search effort was to review the geology of 

the Fairbanks area. I  wanted to find out whether, in 

fact, we have any suspect geologies that might increase 

radon levels in homes. Paul M etz o f the University’s 

mining and engineering department was my first contact. 

M etz is experienced in the bedrock geology o f the Fair­

banks area and, in fact, showed me research indicating 

that there was a very slight enrichment o f uranium in the 

mineralized areas north o f Fairbanks, in the Cleary se­

quence and in the areas around G ilm ore Dome. This is 

interesting but not conclusive in any way. However, 

there is enough uranium to provide a source o f radon in 

the area.

Taking this research further, I  encountered an excel­

lent paper by a professor from the University of North 

Carolina, Harry E . LeGrande. H is paper is entitled, 

"Radon and Radium  Emanations from  Fractured Crystal­

line Rocks - A  Conceptual Hydrogeological Model." 

LeGrande discusses the movement, transport and 

generation o f radon from soil to air und to buildings in a 

very lucid and detailed presentation. H e gives the fol­

lowing conditions which could lead to high radon con­

centrations.

1. Granite and associated rocks with normal or above­

normal amounts o f uranium.

2. Norm al interconnecting fracture patterns of 

weathered rock.

3. A  thin mantle o f relatively impermeable clay soil.

4. Repeated cycles o f recharge o f a fluctuating water 

table in the fracture zone or in the overlying weathered 

rock. **£ —
5. Indentation o f buildings into soil and rock 

materials.

6. Building construction allowing relatively easy in­

flow o f air from th“- subsoil and rock.

Just a casual assessment o f the buildings and geology 

in the Fairbanks area easily identified five of these six 

factors. The only one we are not certain o f is number 4. 

However, repeated cycles o f recharge o f a fluctuating 

water table in the fracture zone may not be an issue for 

that portion o f the radon emanation o f soils which is air­

borne.

LeGrande’s paper also makes this point: there is a 

key factor in how deeply the soil is penetrated, and what 

elements o f the soil and rock are penetrated by a base­

ment which could lead to a radon problem. The factor 

that needs to be understood about underground air­

borne radon is its mobilization from what is normally a 

mineral (uranium) to a gas. It  is the gas phase o f radon 

which makes it a problem. A s soon as radon is formed 

in the decay o f radium (which itself has decayed from 

uranium), it suddenly has the ability to become airborne. 

The amount o f air entrapped in the pockets and zones 

of porous soil above bedrock is very critical to the 

amount of radon which becomes released in the air.

W e believe the following happens. There is a charac­

teristic soil regime in the Fairbanks area which results 

from aeolian silt deposits. The silts are normally deep 

(60 feet) near the base of a hill. As one moves up the 

slope of the hill, the silts and topsoil get shallower and 

shallower u n til-a t the top of the slope, near the crest of 

the hill—there is almost no soil at all, and fractured 

bedrock reaches the surface. This suggests that the con­

struction of a basement on a hillside, where soil and frac­

tured bedrock are intercepted in the excavation for the 

basement, may lead to a very high probability o f radon 

penetration into a building. A t least the availability of 

radon should be suspected at these sites.

Postulation o f how radon moves in the soil is an inter­

esting issue. It may be seasonally affected by the addi­

tional overlying layer o f frozen soil which could make 

the permeability o f the frozen layer very minimal, lead­

ing one to hypothesize that great seasonal variations in 

the concentration o f radon in basements at certain eleva­

tions and under certain conditions could occur. 

Seasonal frost at the soil surface may enhance winter
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transport o f radon into buildings because the soil surface 

Ls impermeable, leaving basements as the easier exit 

point o f radon to the atmosphere. In  fact, most o f the 

known sites where high radon concentrations exist are, 

indeed, sites that have these characteristics. The homes 

have basements that intercept the soil bedrock, and 

penetrate the fractured bedrock area and the overlying 

soil, and they are near the crest o f hills. So indications 

are that this hypothetical mechanism for the release of 

radon to buildings is. in fact, a good candidate for under­

standing why some houses have radon and others nearby 

may not.

Perhaps the most important thing we can say at this 

time about radon is that there are very easy and relative­

ly inexpensive methods to prevent radon penetration 

into a newly constructed building. Because radon has to 

come in through leaks in the basement and pretty much 

through that mechanism alone, sealing the basement is 

the key to solving the problem. I  have, through my 

work, developed a list o f radon-proofing building techni­

ques for new construction.

1. I f  a concrete pad is to be used, as in a typical base­

ment, then it is recommended that a subpad 

polyethylene vapor barrier be placed below the base­

ment pad, sealed to all perforations o f the pad with a 

watertight seal. A llow  a tab around the perimeter o f the 

pad to enable easy attachment to a wall vapor barrier. 

The tab around the perimeter o f the pad should be at 

least 6 inches above the expansion jo int at the base of 

the pad next to the concrete footing o f the basement to 

allow for easy attachment to the wall vapor barrier.

2. Use o f Glas-Clad dense fiberglass below grade in­

sulation around the walls of your basement can allow air 

movement and, therefore, radon escapement along the 

outside walls. Unfortunately, this product is not readily 

available in the Fairbanks area and, to my knowledge, is 

not available elsewhere in Alaska. It is available in 

Canads and is used quite frequently there. W e need to 

bring it into our market.

3. Use o f a layer of below-pad gravel which is vented 

by a perforated pipe around the perimeter. This allows 

radon to escape from below the pad. The system could 

even be negatively pressurized by pumping it, if neces­

sary, to remove radon from beneath the pad. This is not 

absolutely essential, but it is good building practice. 

Such a system provides a very good stop-gap method for 

areas where there is cause for concern about eventual 

radon problems.

4. The supply o f fresh air to the basement with an air- 

to-air heat recovery ventilation system is a normal re­

quirement o f a well-!?uilt home today, and it can also be 

used to provide the basement ventilation after sealing 

against radon.

These recommendations, by the way, have been made 

an integral part o f the new Alaskan Craftsman Home 

specifications, which the Cooperative Extension Service 

is also promoting at this time.

So far I have talked a great deal about where radon 

comes from, what it does, what it is and how to prevent 

it from being a health problem. The only known health 

affect associated with exposure to elevated levels of 

radon is an increased risk of developing lung cancer. O f 

course, not everyone exposed to elevated levels o f radon 

w ill develop lung cancer. The time between exposure 

and the onset o f the disease may be many years. Accord­

ing to the E P A  publication, "A Citizen’s Guide to 

Radon," scientists estimate that from about 5,000 to 

20,000 lung cancer deaths a year in the United States 

may be attributed to radon. The American Cancer 

Society, on the other hand, estimates that about 130,000 

people died of lung cancer in 1986, but about 85%  of 

these lung cancer deaths relate to smoking. There is 

also some evidence o f a synergistic effect o f smoking and 

radon. Risk increases with the level of radon and the 

number of cigarettes smoked, but risk increases 

geometrically. Thus, the risk associated with both smok­

ing and radon is more than twice the sum of the two 

separate risks.

Radon risk estimates are based upon scientific studies 

o f uranium miners exposed to varying levels o f radon in 

their work underground. Consequently, scientists are 

considerably more certain of risk estimates for radon 

than they are of the risk estimates which rely solely on 

studies of animals. Despite some uncertainty in the risk 

estimates for radon, it is widely believed that increased 

exposure to radon increases the risk o f developing lung 

cancer. As with many problems in health, air pollution 

and naturally occurring environmental factors, we never 

know enough about these problems early on to make ac­

curate predictions of their effects on people. Because of 

this, I, along with several other associates at the Institute 

o f Northern Engineering, University of Alaska-Fair- 

banks, have proposed research on radon, especially the 

transport mechanisms and sources o f radon in the north­

ern environment.

There have also been tests conducted by the Alaska 

Department of Transportation and Public Facilities to 

detect radon in public buildings. They have found that
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an overwhelming majority o f the public buildings had 

very low radon levels (less than 1 picoCurie/liter) in 50 

out o f 56 buildings tested. However, it should be noted 

that most o f the buildings they tested have very high 

levels o f air exchange and ventilation. Therefore, such 

buildings would normally be expected to have diluted 

levels o f radon. It is not the large, well-ventilated public 

buildings where most o f the exposure w ill occur. It  will 

be in home environments which are unsuspectingly built 

ot. sites where the potential exists for radon penetration.

M uch o f the research that needs to be done still 

remains. I would encourage everyone who reads this ar­

ticle to test their own home if  they have reason to 

suspect their site. Let me give two danger signs o f a 

potential radon problem in the home:

1. A  full basement that was not built with an exterior 

polyethylene vapor barrier under the pad.

2. Basement excavation encountered weathered rock 

and/or bedrock under the existing basement. This is 

especially the case with homes built on hillsides at higher 

elevations in the Tanana Valley.

A s I  indicated earlier, the jury is still out and we need 

to know more about this problem. Hopefully, research 

will soon examine radon transport in Alaska. I  would

suggest all readers who are interested in testing to con­

tact me for a packet of information on radon safety and 

health, and for information on where to obtain test kits 

for radon.

The following publications were used in this paper.

Radon Reduction Methods, a Homeowner’s Guide, 

U.S. Environmental Protection Agency, Seattle, W A . 

Publication No. OPA-86-005. 1986.

Citizen’s Guide to Radon, U.S. Environmental Protec­

tion Agency, Seattle, W A . Publication No. OPA-86-004. 

1986.

LeGrande, Harry E. Radon and Radium  Emanations 

from Fractured Crystalline Rocks - A  Conceptual 

Hydrogeological M odel. Vol. 25, No. 1, Groundwater, 

January-February 1987. pp. 59-69.

Nero, A .V ., Jr., R.G . Sextro, S.M. Doyle, B.A. Moed, 
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Alaska State Legislature
Representative M i k e  Davis District 19

P.O. Box V Interim Office:
Juneau, Alaska 99811 P.O. Box 81435
(907' 456-4930/4941 Fairbanks, Alaska 99708

(907) 456-8161

TO:

FROM:
DATE:
RE:

Rep. H e in r ic h  
C hairm an,
Rep. M ike  
F e b ru a ry  17,
HB 519 and HB 520

& R e g io n a l A f f a i r s

I  w ould  l i k e  t o  re q u e s t e a r ly  s c h e d u lin g  o f  HB 519 and HB 520, 
e s t a b l is h in g  a r e v o lv in g  lo a n  fu n d  f o r  radon m it ig a t io n .

W h ile  rad on exp osure  i s  poses a s e r io u s  t h r e a t  t o  p u b lic  
h e a lt h ,  many A la s k a n s  c a n n o t a f f o r d  t o  i n s t a l l  m i t ig a t io n  
system s in  t h e i r  homes. HB 519 and HB 520 w ould p r o v id e  lo a n s  
o f  up t o  $10,000 t o  home owners t o  i n s t a l l  a i r - t o - a i r  h e a t 
e xc h a n g e rs, va p o r b a r r ie r s  and o th e r  m it ig a t io n  m echanism s.
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Inc re m e nt/d e c r e m e n t DESCRIPTI ON:

Provide operating funds to initiate a statewide Radon Screening Survey in conjunction with expected matching funds with DOE and EPA.

AGENCY CONTACT/PHONE NUMBER: 

Robert B. Forbes 479-7625

CODE EXPENDITURE BY OBJECT ACENCY RE0. C 0 V S  RE0.

100 Personal Services

200 Travel

300 Contractual Services 100.0

400 Supplies

500 Equipment

600 Lands, Buildinqs, Etc.

700 Grants, Claims, Etc.

800 Miscellaneous

TOTAL 100.0 —  O -

l-A Transfer (NON-ADD)

1002 Federal Receipts

1003 General Fund Match

1004 General Fund 100.0

1005 Program Recelpts/CF

1007 l-A Receipts

POSITION

INFORMATION

PFT

PPT

Non Permanent

Staff Months 0

DESCRIBE WHY THIS INCREMENT/DECREMENT IS NEEDED AND WHAT IT PURCHASES: 

222
Radon (Rn gas accumulation has long been known to be a serious health hazard In the 

uranium and phosphate mining Industries and has resulted In significantly elevated In­

cidence of lung cancer In miners. Since 1984, radon has assumed additional significance 

as a potentially serious health problem in residences and public buildings In some re­

gions of the United States. EPA and public health officials postulate that radon may be 

the leading source of human exposure to naturally occurring background radiation. It 

may also be the leading cause of nonsmoking-related lung cancer that may account for 

from 5,000 to 20,000 cancer-related deaths per year In the United States.

At this time, more than 30 states throughout the U.S. have Initiated programs to Iden­

tify areas with high radon hazard potential and to deal with the complex health and 

legal aspects of the problem. DOE and EPA have established offices for the coordination 

of state radon-assistance programs.

Recent spot surveys by several state agencies (D0TPF, UAF, AEIDC, DHSS, DGGS) show that 

excessive radon concentrations occur In some Alaskan homes. Most recently, DGGS inves­

tigators recorded extremely high radon concentrations In several Fairbanks residences In 

hillside subdivisions; these concentrations rank among the highest yet measured in the 

United States (greater than 800 picocuries per liter). Considering that the EPA recom­

mended maximum exposure level Is 4 pCl/1, these concentrations Indicate that household 

radon may be a serious health problem In Alaska and that a statewide radon survey pro­

gram should be initiated as soon as possible. ;
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/ Compared to FY 88

/X /
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  Continuation of FY 88

/ Service Level

The magnitude of the problem can be determined using careful and systematic orientation 

and screening surveys and correlating the results with meaningful geologic parameters. 

Through the development of geologic models for radon prediction, workers in other states 

have Identified areas where the need for high-density household monitoring Is greatest, 

thereby making the most efficient use of limited funding.

____________________________________________________ - - - Continued on following page - - -
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/ Program
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Chapter SLA Page/Line
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Currently, Alaska Is one of the few states for which EPA has little or no Information pertaining to radon potential or actual data from radon 

surveys of homes or public buildings. Limited data have been or are currently being gathered In local surveys of selected areas of the state. 

As yet, however, we do not have enough data to estimate the magnitude of the statewide radon problem. Presentation and discussions at a recent 

radon workshop In Reston, Virginia, dealt with geologic conditions that favor radon emanation and concentration In other regions of the United 

States. A comparison of those conditions to Alaskan geology makes It clear that It would be prudent to develop a multidisciplinary statewide 

survey program to determine the radon hazard potential throughout Alaska.
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Radon Screening Survey
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T h e U.S. E nviron m en tal Protection 

Agency (EPA) is concerned about the 
increased risk of developing lung 
cancer faced by persons exposed to 
radon in  their homes. Because m any 
fam ilies already face the problem , 
early em phasis was placed on 
id e n tify in g  the danger in  existing 
homes and developing cost-effective 
methods to m ake such housing safer. 
Based on this early research, E PA  
published three docum ents in  1986: A 
C itizen's G uide to Radon: What It Is 
and W h at T o  Do A b o ut It, Radon 
Reduction Methods: A  H om eow ner’s 
Guide, and a more detailed m anual, 
Radon Reduction Techniques for 
Detached Houses: Technical 
Guidance. These docum ents were 
designed to help  hom eowners 
determ ine if  they have a radon 
problem  and to present in fo rm ation  
on how  to reduce elevated radon 
levels in  their homes.

T h is  pam phlet is the next step in  
attem pting to reduce the radon hazard 
in  homes. It is designed to provide 
radon in fo rm ation  for those in vo lve d  
in  new  construction and to introduce 
methods that can be used during 
construction to m in im iz e  radon entry 
and facilitate its rem oval after 
construction is complete. I f  there is 
concern about the potential for 
elevated indoor radon levels, it m ay 
be prudent to use these construction 
techniques in  new  homes. The 
“Techniques for Site E va lu ation " 
section of this pam phlet outlines 
several m ethods for assessing the 
potential for elevated indoor radon 
levels. T h e  decision to incorporate 
these construction techniques rests 
solely w ith  the b u ild e r or hom eowner.

In ad d itio n  to extensive internal 
E PA  review , this pam phlet has been 
developed in  coordination w ith  the 
N ational Association of H om e 
Builders Research F oundation, Inc. 
(N A H B -R F ) a not for profit organization, 
and other federal agencies in c lu d in g  
the Departm ent of Energy (DOE), 
H ousing and Urban D evelopm ent 
(HU D), U nited States Geological 
Survey (USGS), and the N ational 
Bureau o f Standards (NBS). it also 
reflects com m ents solicited from  a 
broad spectrum  of in d iv id u a l experts 
in  home construction and related 
industries.

lt is p o ten tia lly  more cost-effective 
to b u ild  a hom e that resists radon

In tro d u c tio n entry than to rem edy a radon problem  
after construction. T h e  construction 
m ethods suggested in  this pam p hlet 
represent current know ledge and 
experience gained p rim a rily  from  
radon redu ctio n  tests and 
dem onstrations on existing  hom es. 
F ie ld  tests are underw ay to develop 
and refine the m ost cost-effective 
n e w -h om e construction techniques. 
A fter c o m p letio n  of these fie ld  tests, a 
m ore detailed "Technical G uid anc e” 
m anual w il l  be published to expand 
and revise, as necessary, the in te rim  
guidance presented in  this p am phlet. 
A ccordingly, this Interim G uide 
should not be referenced in  codes and 
standards documents.

Radon Facts

Radon is a colorless, odorless, 
tasteless, radioactive gas that occurs 
n a tu ra lly  in  s o il gas, underground 
water, and outdoor air. It exists at 
various levels throughout the U n ite d  
States. Prolonged exposure to elevated 
concentrations of radon decay 
products has been associated w ith  
increases in  the risk of lu n g  cancer.
A n  elevated concentration is defined 

as being at or above the E P A  
suggested guidelines o f 4 ;p C i/l or 0.02 
W L  average an nu al exposure.* 
A lth o u g h  exposures b e lo w  this  level 
do present som e risk o f lu n g  cancer, 
reductions to lo w er levels m a y be 
d iffic u lt, and som etim es im possib le  to 
achieve.

S oil gas entering hom es through 
exposed soil in  crawl spaces, through 
cracks and openings in  slab-on-grade 
floors, and through below-grade w alls  
and floors is the prim ary source of 

elevated radon levels (Figure 1).
Radon in  outside air is d ilu te d  to such 
lo w  concentrations that it  does not 
present a health hazard. In  som e sm all 
pu b lic  and private w ell-w ater 
supplies, radon is a hazard p rim a rily  
to the extent that it contributes to 
in do or radon gas concentrations.
W h en  w ater is heated and agitated 
(aerated), as in  a shower or w ashing 
m achine, it w il l  give o ff s m a ll**  
quantities of radon.

Radon m oves through the sm all 
spaces that exist in  a ll soils. T h e  
speed o f m ovem ent depends on the 
perm eability  of the so il and the 
presence of a d riv in g  force caused 
w hen the pressure in s id e  a hom e is 
low er than the pressure outside or in

the surrounding and u n d e rly in g  soil. 
A  low er pressure in sid e  a hom e m ay 
result from :

•  Heated air rising, w h ic h  causes a 
stack effect.
•  W in d  b lo w in g  past a hom e, w h ich  
causes a d o w n -w in d  draft or V enturi 
effect.
•  A ir  being used by fireplaces and 
w ood stoves, w h ic h  causes a vacuum  
effect.
•  A ir  being vented to the outside by 

clothes dryers and exhaust fans in  
bathrooms, kitchens, or attics, w h ich  
also causes a vacuum  effect.
In  homes, where a partial vacuum  
exists, outdoor air and soil gas are 
driven  into  the hom e.

New Construction Principles

Th e facts just discussed form  the 
basis for the fo llo w in g  

new -construction principles:
•  Hom es should  be designed and 
constructed to m in im iz e  pathways for 
so il gas to enter.
•  Homes should  be designed and 
b u ilt  to m ain ta in  a neutral pressure 
differential between indoors and 
outdoors.
•  Features can also be incorporated 
during construction that w il l  facilitate 
radon rem oval after com pletion  of the 
hom e if  prevention techniques prove 
to be inadequate.

T h e  fo llo w in g  techniques for site 
evaluation and construction are based 
on these principles.

Techniques fo r Site Evaluation

T h e  first step in  b u ild in g  new  

radon-resistant hom es is to determine, 
to the degree possible, the potential 
for radon problem s at the b u ild in g  
site. A t this tim e, there are no 
standard soil tests or specific

* pCi/l, the abbreviation for pico Curies per 
liter, is used as a radiation unit of measure for 
radon. The prefix "pico" means a 
multiplication factor of 1 triilionfh. A-Curie is a 
commonly used measurement of radioactivity.
WL, the abbreviation for Working Level, is used 
as a radiation unit of measure for the decay 
products of radon. The relationship between 
the two terms is generally 200 pCi/I = 1 W L  
’* The generally accepted rule of thumb for 
em anation of radon gas from water is: 10,000 
pCiil of radon in water w ill norma/iv produce a 
concentration of about t  pCi/i of radon in 
indoor air.



M A J O R  R A D O N  E N T R Y  R O U T E S

A . C ra c k s  in  c o n c re te  s la b s
B . Spaces behind  brick veneer w a lls

th a t rest o n  u n c a p p e d  h o llo w -b lo c k  fo u n d a tio n

C . P o re s  a n d  c ra c k s  in  c o n c re te  b lo c k s

D . F lo o r -w a ll jo in t s
E . E xposed soil, as in  a s u m p

F . W e e p in g  (d ra in ) t ile , if  d ra in e d  to  o p e n  s u m p

G . M o rta r  jo in ts

H . L o o s e  f it t in g  p ip e  p e n e tr a tio n s

I. O p e n  to p s  o f  b lo c k  w a lls

J .  B u ild in g  m a te r ia ls  s u c h  as s o m e  ro c k  

K . W a te r  (fro m  s o m e  w e lls )
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standards for correlating the results of 

soil tests at a b u ild in g  site w ith  
subsequent in d o o r radon levels. T h e  
variety of geological conditions in  the 
U nited  States w il l  probably continue 
to preclude establishm ent of any 
a ll-in c lu s ive , n a tio n w id e  standards for 
such correlation. W e  can, however, 
estimate the radon po tentia l at a 
b u ild in g  site based on factors other 
than soil tests. I f  the answ er to any of 
the fo llo w in g  questions is yes, radon 
problem s m igh t be anticipated and 
radon reduction features should  be 
considered for in c lu s io n  in  

construction plans.
•  Have existing  hom es in  the same 

geologic area experienced elevated 
radon levels? (“ Same geologic area" is 
defined as an area h avin g  s im ila r rock 
and soil com po sitio n  characteristics.) 
State or regional E P A  offices m ay be 
able to assist in  obtaining  this 
in form ation.
•  W h a t are the general characteristics 
of the soil? State and local geological 
or agricultural offices can n o rm a lly  
help in  p ro vid in g  answers to the 
fo llo w in g  questions on soil:
— Is the soil derived fro m  u nd e rly in g  
rock that n o rm a lly  contains 
above-average concentrations of 
u ran iu m  or rad ium , e.g., some 
granites, black shales, phosphates or 
phosphate limestones?
— Is the perm eability  o f the so il and 
u nd erly in g  rock conducive to the flo w  
of radon gas? N ote that so il 
perm eability  (in fluenced by grain size, 
porosity, and m oisture content) and 
the degree to w h ic h  u n d e rly in g  and 
adjacent rock structures are stable or 
fractured can s ig n ific a n tly  affect the 
am ount o f radon that can flo w  toward 
and into  a hom e.
•  If  the source o f water to the site is 
going to be a local or onsite w e ll, have 
excessive levels of radon been 
detected in  other w ells  w ith in  the 
same geologic area? (Levels measured 
above 40,000 p C i/l of water could 
alone produce in do or radon 
concentrations of about 4 p C i/l or 
above. Such levels are considered 
excessive.) State or local health 
agencies, departments o f natural 
resources, or en viro nm ental protection 
offices m ay be able to assist in  
p ro vid in g  this in fo rm ation . Testing 
w ell water for radon before the hom e 
»s b u ilt could  p rovide an additio n al 
in d ica tion  of a po ten tia l radon 
problem . If excessive radon levels are 
confirm ed, a granular activated-carbon

filtra tio n  system or an aeration system 
m ig h t be designed in to  the p lu m b in g  

plan.

Construction Techniques

Som e o f the radon prevention 
techniques discussed below  are 
co m m on b u ild in g  practices in  m any 
areas and, in  any case, are less costly 
i f  accom plished during construction. 
Costs to retrofit existing hom es w ith  
the same features w o u ld  be s ig n ifi­
cantly  higher. A lth o u g h  these 
construction techniques do not 
require any fundam ental changes in  
b u ild in g  design, there is a co ntin u in g  
need for q u a lity  control, supervision, 
and m ore careful attention to certain 
construction details. Construction 
techniques for m in im iz in g  radon entry 
can be grouped in to  tw o basic 
categories:
•  M ethods to reduce pathw ays for 
radon entry.
•  M ethods to reduce the vacuum  
effect of a hom e on surrounding and 
u n d e rly in g  soil.
T y p ic a lly , the techniques in  both 
categories are used in  co njun ctio n  
w ith  each other.

M e th o d s  to  Reduce P a th w a y s  fo r 
R adon E n try  (Figure 2)

In  Basem ent and  S lab -on -G rade 
C o n s tru ctio n :
•  Place a 6 -m il p o lyethylene vapor 
barrier u nd er the slab. O verlap joints 
in  the barrier 12 inches. Penetrations 
o f the barrier b y  p lu m b in g  sho u ld  be 
sealed or taped, and care sho u ld  be 
taken to avoid  puncturing the barrier 
w h en  p o uring  the slab.
® To m in im iz e  shrinkage and cracks 
in  slabs, use recom m ended water 
content in  concrete m ix  and keep the 
slab covered and dam p for several 
days after the pour.
•  T o  h e lp  reduce m ajor floor cracks, 
ensure that steel reinforcing m esh, if  
used, is im bedded in  (and not under) 
the slab. Reducing m ajor cracks in  
footings, b lo ck  foundation, and 
poured-concrete w alls  w il l  reduce the 
rate of radon entry. Radon can, 
how ever, enter hom es through even 
the sm allest of cracks in  concrete 
slabs and w alls  if  a d riv in g  pressure is 
app lied  to those surfaces.
•  The m ost com m on radon-entry 
pathw ays are inside perim eter

flo o r/w a ll jo ints and any control joints 
between separately poured slab 
sections. T o  reduce radon entry 

through these joints, insta ll a 

com m on fle x ib le  expansion jo int 
m aterial around the perim eter of the 
slab and between any slab sections. 
A fter the slab has cured for several 
days, rem ove or depress the top 1/2 
inch or so o f this m aterial and f i l l  the 
gap w ith  a good q u ality , non-cracking 
polyurethane or s im ila r caulk. S im ila r 
techniques for sealing these joints 
m ay also be used.

•  In  some areas, basement slabs are 
poured w ith  a French D rain  channel 
around the slab perimeter. T o  be 
effective, this m oisture control 
technique requires that the floor/w all 
jo in t be open to perm it water to seep 
out in to  the sub-slab area. T o  reduce 
radon entry through such open joints, 
it  m ay be necessary to insta ll a 
perforated drain  pipe loop under the 
slab, adjacent to the footing and 
im bedded in  aggregate, and to tie this 

p ipe into  a sub-slab ve n tila tio n  system 
to draw  radon gas away from  the 
French D ra in  jo in t (Figure 4). For 
a d d itio n al in fo rm a tio n  on water 
control techniques, refer to N ational 
Association o f H om e Builders (N A H B ) 
p u b lica tion  Basem ent W ater Leakage: 
Causes, Prevention, and Correction.
•  W h e n  b u ild in g  slab-on-grade homes 
in  w arm  clim ates, pour the foundation 
end slab as a single (m onolith ic) u nit, 
l i  properly  insulated below 
grade-level, sh a llo w  foundations and 
slabs can also be poured as a single 
u n it  in  cold clim ates.
•  Rem ove a ll grade stakes and screed 
boards and f i l l  the holes as the slab is 
being fin ish ed . T h is  w il l  prevent 
future radon pathw ays through the 
slab, w h ic h  m ig h t otherwise be 
created as im bedded w ood eventually 
deteriorates.
•  C a refu lly  seal around a ll pipes and 
w ires penetrating the slab, paying 
particular attention to bathtub, 
shower, and to ilet openings around 
traps.
•  F lo o r drains, if  installed, should 
drain  to daylight, a sewer, or to a 
sum p w ith  pu m p  discharge. Floor 
drains sho u ld  not be drained into  a 
sum p if  such a p it w i l l  be used as part 
of a sub-slab v entila tio n  system. 
S uction  on the sum p could be 
defeated b y an open lin e  to the floor 
drain.
•  Sum ps should  be sealed at the top. 
In  closed sum ps used for sub-slab



ventila tio n  systems, the continuous 
flo w  of m oist air through the sum p 
can cause rapid corrosion of exposed 
sum p pu m p  motors. For this reason, 
subm ersible-type sum p pum ps are 
recom m ended for closed-sum p 
applications.

In  Basem ent and C ra w l space 
Construction:
•  Seal or cap the tops of h o llo w -b lo c k  
foundation  w alls  using one of the 
techniques show n in  Figure 2.
•  C a refu lly  seal around any p ipe or 
w ire penetrations o f below-grade 
w alls.

•  E xterior b lock w a lls  should  be 
parged and coated w ith  h ig h -q u a lity  
vapor/w ater sealants or polyethelene 
film s. For a d d itio n a l in fo rm ation  on 
w all sealing, refer to N A H B

p u b lica tion  Basem ent W ater Leakage: 
Causes, Prevention, and Correction. 
Several new  products for use on 
exterior w a lls  are designed to provide 
an a irw a y for soil gas to reach the 
surface outside the w a ll rather than 
being draw n through the w a ll. S im ila r 
m aterials m ay also be used in  sub-slab 
v e n tila tio n  applications.
•  Interior surfaces of m asonry 
fo u nd atio n s m ay be covered w ith  a 
h ig h -q u a lity , water-resistant coating.
•  H eating or a ir-c o n d itio n in g  
ductw ork that m ust be routed through 
a craw l space or beneath a slab sho u ld  
be properly  taped or sealed. T h is  is 
p articu larly  im p o rtan t for return air 
ducting, w h ic h  is under negative 
pressure. D ue to d iffic u lty  in  
achieving  perm anent sealing of such

ductw ork, it m ay be advisable to 
redesign heating and ventilating  
systems to avoid  ducting through 
sub-slab or crawl space areas, 
p articularly  in  areas where elevated 
soil radon levels have been confirm ed.
•  In sta ll a ir-tight seals on any doors 
or other openings between basements 
and ad jo in in g  crawl spaces.
•  Seal around any ducting, pipe, or 
w ire  penetrations of w alls between 
basements and ad jo in in g  crawl spaces, 
and close any openings between floor 
joists over the d iv id in g  w all.
•  Place a 6 -m il polyethelene vapor 
barrier on the soil in  the crawl space. 
Use a 12-inch overlap and seal the 
seams between barrier sections. Seal 
edges to fo u nd atio n  w alls.

SUMP PUMP

M E T H O D S  T O  R E D U C E  P A T H W A Y S  F O R  R A D O N  E N T R Y
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M e t h o d s  t o  R e d u c e  t h e  V a c u u m  

E ffe c t (Figure 3)

•  Ensure that vents are installed in  
crawl space w alls and are sized and 
located in  accordance w ith  local 
b u ild in g  practices. Adequate 
ventila tio n  of crawl spaces is the best 
defense against radon entry in  

crawl space-type homes.
•  Reduce air flow  from  the 
crawl space into liv in g  areas by 
closing and sealing any openings and 
penetrations of the floor over the 

crawlspace.
•  T o  reduce the stack effect, close 

therm al bypasses such as spaces 
around ch im ney flues and p lu m b in g  
chases. A ttic  access stairs should  also 
be closed and sealed. (Note: Because 
of potential heat b u ild u p , most codes 
prohibit insulating  around recessed 
ceiling lights. Such lights should 
therefore be avoided in  to p -fio o r 

ceilings. A s an alternative, use 
recessed ceiling lights designed to 
perm it in sulation  or "h i-h a t” covers 
and seal to m in im iz e  air leakage.)
•  Install ducting to provide an 
external air supply  for fireplace 

com bustion.
•  In  areas frequently exposed to 
above-average w in ds, in sta ll extra 
weather sealing above the soil lin e  to 
reduce depressurization caused by the 
V enturi effect. Such sealing w ill  also 
save energy and reduce the stack 

effect.
•  A ir-to -a ir  heat exchange systems are 
designed to increase v entila tio n  and 
im prove indoor air quality. T h e y m ay 
also be adjusted to help  neutralize any 
im balance between indoor and 
outdoor a ir pressure and thus reduce 
the stack effect of the hom e. Th ey 
should  not, however, be relied upon 
as a stand-alone solution  to radon 
reduction in  new  construction. (A  
slig h tly  positive pressure, in  the 
basement, m ay contribute to reducing 
radon flo w  into a home.)

C o n s tr u c t io n  M e t h o d s  T h a t  W i l l  

F a c ilita te  P o s t-C o n s tr u c t io n  

R a d o n  R e m o v a l (Figure 4)

Recognizing that radon prevention 
techniques m ay not always result in  
radon levels below  the suggested 
g u id e lin e  of 4 p C i/l  average annual 
exposure, there are several ad d itio n al 
construction techniques that can be 

used to facilitate any post­
construction radon rem oval that m ay 

be required.
•  Before p o uring  a slab, f i l l  the entire 
sub-floor area w ith  a layer (4 inches 
thick) o f pea gravel or larger, clean 
aggregate to facilitate in sta lla tio n  of a 
sub-slab v e n tila tio n  system.
•  Lay a contin u ou s loop of perforated 
4 -in c h  diam eter drain pipe around the 
in sid e  perim eter of the fo u nd atio n  
footing. R u n  the vent from  this loop  
in to  the side of a closed sum p that 
can, if  necessary, be equipped w ith  a 
fan -d rive n  vent to the outside. In  this 
configuration, the drain pipe lo o p  can 
aid in  w ater seepage control as w e ll as 
radon reduction.
•  As an alternative to the vented 
in terio r drain  p ip e  loop, a s im ila r ly  
vented exterior loop  can be la id  
outside the fo u nd atio n  footing.
•  In  areas where water seepage in to  
below-grade spaces is not a problem  
and sum p pum ps are not installed, 
exterior or interior drain pipe loops 
can be stubbed-up outside the hom e 
or through the slab and can be 
available for use as sub-slab 
v e n tila tio n  points if  needed.
•  T h e  so il beneath a slab can also be 
v e n tilr*e d  using the fo llo w in g  
technique: P rior to pouring the slab, 
insert (in  a vertical position) one or 
m ore short (12-inch) lengths o f 4 -in c h  
m in im u m  diam eter P V C  pipe in to  the 
sub-slab aggregate and cap the top 
end. A fte r construction is com plete, 
these standpipes can, i f  necessary, be 
uncapped and connected to one or

more convection  stacks or fan-driven 
vent pipes. W h e n  p osition ing  these 
standpipes, choose locations 
perm itting  ventin g  to the roof through 
already planned flue  or p lum bing  
chases, in te rio r w alls, or closets. In 
hom es w here flu e  or other chases are 
restricted in  size or not easily 
accessible, it m ay be less expensive to 
go ahead— d u rin g  the fram ing and 
ro ug h -in  plum bing/e lectric phase of 
construction— and com plete the vent 
p ip e  h oo kup , tem porarily term inating 
the ve n t in  the attic along w ith  an 
electric outlet for future fan 
in sta lla tio n . Experience has show n 
that in  hom es w ith  higher radon 
levels— above 20 p C i/ l— convection 
(passive) ventin g  m ay not produce 
acceptable radon reductions. I f  lower 
radon levels are expected and passive 
v entin g  is attem pted, performance is 
im p ro ved  by using a 6-inch diameter 
vent routed straight from  the floor 

through the roof, w ith  m in im u m  
bends.

D r illin g  4 -in c h  holes through 
fin ish e d  slabs for insertion o f vent 
pipes is an alternative to this 
technique.
•  T o  create the necessary convection 
flo w , radon prevention techniques 
that in v o lv e  passive venting norm ally  
require stacks that pass through the 
floors and roof. .W hen active 
(fan-driven) systems are installed, 
v entin g  through to the roof is s till 
preferred. Recognizing, however, that 
active systems can be vented through 
the band jo ist or below-grade w alls to 
the outside, it  is considered advisable 
in  such active systems to position the 
e x it  p o in t of the vent pipe at or above 
the eave lin e  of the roof and away 
from  an y doors or w indow s. T h is  w il l  
preclude an y possible recirculation of 
a ir conta in in g  concentrated radon gas 
back in to  the house.
•  In  hom es where an active 
(fan-driven) sub-slab ventila tio n  
system  has been installed, it  m ay be 
necessary to provide m ake-up air to 
avoid  back drafting.
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If you w ould like further information or explanation 
on any of the points mentioned in this booklet, you 
should contact your State radiation protection office or 
home builders association.

STATE-EPA REGION

Source of Information
If you have difficulty locating these offices, you mav 

call your EPA regional office listed below. They w ill be 
happy to provide you w ith the name, address, and 
telephone num ber of these contacts.

Alabama-4 
Alaska-10 
Arizona-9 
Arkansas-6 
California-9 
Colorado-8 
Connecticut-1 
Delaware-3 
District of 
Columbia-3 

Florida-4 
Georgia-4 
Hawaii-9

Idaho-10
Illinois-5
Indiana-5
Maryland-3
Massachusetts-1
Michigan-5
Minnesota-5
Mississippi-4
Missouri-7
M ontana-8
Maine-1
N e w  York-2
North Dakota-8

Oklahoma-6
Oregon-10
Ohio-5
Pensylvania-3
Rhode lsland'1
Nebraska-7
South Carolina-4
lowa-7
Nevada-9
South Dakota-8
Kansas-7
N e w  Hampshire-1
Tennessee-4

Kentucky-4 
N e w  Jersey-2 
Texas-6 
Louisiana-6 
N e w  Mexico-6 
Utah-8
North Carolina-4
Virginia-3
West Virginia-3
Washington-10
Wisconsin-5
Wyoming-8
Vermont-1

EPA REGIONAL OFFICES

EPA Region 1 
R o o m  2203 
JFK Federal Building 
Boston, M A  02203 
(617) 565-3234

EPA Region 2 
26 Federal Plaza 
N e w  York, N Y  10278 
(212) 264-4418

EPA Region 3 
841 Chestnut Street 
Philadelphia, P A  19107 
(215) 597-4084

E P A  Region 4 
345 Courtland Street, NE 
Atlanta, G A  30365 
(404) 347-2904

EPA Region 5
230 South Dearborne Street 
Chicago, IL 60604 
(312) 886-6175

EPA Region 6 
1201 Elm Street 
D b IIbs, T X  75270 
(214) 655-7208

EPA Region 7 
726 Minnesota Avenue 
Kansas City, KS 66101 
(913) 236-2893

EPA Region 8 
Suite 1300 
One Denver Place 
999 18th Street 
Denver, C O  80202 
(303) 293-1648

EPA Region 9 
215 Fremont Streot 
San Francisco, C A  94105 
(415) 974-8378

EPA Region 10 
1200 Sixth Avenue 
Seattle, W A  98101 
(206) 442-7660

U. S. ENVIRONMENTAL PROTECTION AGENCY

‘trie

1 0  f

(Sa
fanci'SCO

„ o

o

/  _

US V , .

C++

8 ,
I  i1 SI 1 ,J

1 7\  u3 *
/  / *Denverl

Kansas City*

fr. 1 “  {■I 1 T»"

‘ Dallas]

cz>":

^Chicanp |

V Atlanta

U. S. GOVERNMENT PRINTING OFFICE: 1987 716-002/60673



•United States 
Environmental. Protection 
Agency

Soptember-'l 987-1, 
0 PA-87-010 _

Research and Development •• •■■ ,

v y E P A R a d o n  R e d u c tio n  
. M e th o d s

A Homeowner's
G uidei § i § i M



' y- • •,..- ';••• -v;y.. . /-rX;*^*•> '/I

■ ' • - \ • f  •.■ vSi

■ " ' I

• V -

m m m

i f § ®  i

rV  fi . .' ' ■’
(.S. Environmental Protection Agency strives'to provide accurate;
3te, and useful Information. However, neither EPA, nor any other '\.V 
contributing to or assisting in the preparation of this booklet— nor • 
rson acting on the behalf of any of these parties— makes any 
ty, guarantee, or representation [express or Implied] with respect 
usefulness or effectiveness of any iniormation, method, or process .. 
ed In this material or assumes any liability for the use of— or for }.‘\£
as arising from the use of— any Information, methods, or process i? 
ed In this material, .

EPA Study
T h e  U.S. E nv ironm en ta l  Protection 
Agency (EPA) is s tu d y in g  tho 
effectiveness of various w ays to reduce  
h igh concen tra t ions  of rad on  in houses. 
Whilo o u r  w ork  is far from complete ,  
w e have gained  so m e  in form ation  
w h ic h  m ay  be of im m edia te  use  to 
h om eow ners .  W e are p u b lish in g  this 
booklet to share  w h a t  w o have learned 
w ith  those w h oso  rado n  prob lem s 
d e m an d  p rom p t action.

T h e  booklet descr ibes  m e th o d s  that 
have  been tested  successfu l ly— by EPA 
and /o r  o the r  research  g roups— on 
houses  w ith  h igh in d o o r  radon  levels. 
T h e  inform ation  p resen ted  h e re  is 
conce rn ed  p rim ari ly  w ith  rad on  w hich  
en ters  a h o u se  from the  under ly in g  soil. 
A dd it iona l  in form ation  will  be 
p ub lished  as it becom es available.

Unique Problems
T he  first lesson  to  learn  abou t radon  
reduc t io n  is this: No tw o  houses  are 
alike. Even houses  tha t look the  sam e 
have sm all differences in  exis ting 
con d it io ns  that can  affect radon  entry 
an d  the  design  and  effectiveness of 
red uc t ion  techniques. U nder ly in g  soils 
also vary greatly, even am o ng  houses 
w h ich  sit close together. T hese  
d ifferences will  affect the  results  
obtainab le  from using  the  radon  
red uc t ion  m e th o d s  descr ibed  here.

General Information
T h is  b o o k le t  is i n t e n d e d  p r im a r i ly  for 
h o m e o w n e r s  w h o  a l r e a d y  h a v e  ha d  
th e i r  h o m e s  te s ted  for  r a d o n  a n d  have  
d e c id e d  th a t  th e y  n e e d  to  take  so m e  
a c t io n  to  r e d u c e  r a d o n  leve ls .  If y ou  
a r e  u n c e r ta in  o f  th e  m e a n in g  of s u c h  
tes t re s u l ts ,  o r  if yo u  n e e d  g ene ra l  
in fo rm a t io n  a b o u t  r a d o n  in  h o u se s ,  
re ad  th e  EPA  b ook le t ,  A  C i t i zen's  
G u i d e  to H a d o n :  W h a t  It Is A n d  W hat 
T o  Do About  It (OPA-8G-004). T o  get 
a c o p y ,  c o n ta c t  y o u r  s ta te  r a d o n  
p ro g ram  office (see list a t  th e  e n d  of 
th i s  bookle t) .

Performing sc reen ing  a n d  follow-up 
m easu rem en ts  p r io r  to a dec is ion  to 
mitigate  (that is, to red uce  radon

levels), is s t rongly  encouraged . The 
resu lts  of fo l low -up  m easu rem en ts  will 
enab le  the  h o m e o w n e r  to m ake  a 
w ell- in form ed dec is ion  about health  
risks a n d  tho need  for rem edia l  action. 
As m itigation  often enta i ls  sp e n d in g  a 
significant a m o u n t  of m oney , follow-up 
m easu rem en ts  sh o u ld  be reliable 
est im ators  of the  actual m ax im u m  
potentia l ex posures  of the occupants .

Using Contractors
M any rado n  rem ed ies  require  tho 
skilled  services  of a professional 
con trac tor  w h o  is ex perienced  in radon 
reduc t ion  p rocedures .  (EPA an d  the 
states arc cu rren t ly  wodcing to increase 
the n u m b er  of ex perienced  contractors.) 
Due to th e  sk ills  requ ired ,  do-it-yourself 
efforts are rec o m m e n d e d  on ly  for 
h o m eow ners  w ith  these  special skills.

This  booklet does no t a t tem p t to give 
the h o m e o w n e r  de ta i led  Ins tructions 
for corrective action. But, the 
in form ation  here  sh o u ld  he lp  you make 
in form ed dec is ions  on  w ha t  type  of 
rem edy  is needed ,  an d  m ay assist you 
in evalua ting  p roposa ls  from 
contractors.

We can no t  ov e rem ph as ize  the 
im po rtan ce  of carefu lly  selecting a 
con trac to r  an d  rev iew ing  any  proposal 
for radon  redu c t io n  w ork  at y o u r  house. 
Asking for b usiness  references and  
checking  w ith  y ou r  local Better 
Business Bureau  or C ham ber of 
C om m erce  will  h e lp  you  en su re  that a 
con trac tor  is repu tab le .  M any stales 
will  p rov id e  lists of con trac tors  doing 
radon  m itigation work, an d  so m e  stales 
have cer tif ication  program s for radon 
m easu rem en t an d  mitigation.

Getting a second  o p in io n  from 
an o th e r  con trac to r  o r  from o ne  of your 
sta te 's  radiological hea l th  officials can 
h e lp  you  d ec id e  if a p roposa l is 
reasonable .  You sh o u ld  be certa in  to get 
a w rit ten  es t im ate  of costs  w h ich  
s t ipu la tes  the  w ork to be done. Because 
radon  redu c t io n  work is so new , most 
contrac tors  will  not guaran tee  a 
reduc t ion  in radon  levels.

A few contrac tors  m ay  be w ill ing  to 
guaran tee  a rad on  concen tra t ion  of less 
than  4 pCi/L (p icocuries  per  liter); 1



however, for a con trac tor to make this 
p rom ise  he shou ld  first thoroughly 
evalua te  the potential for radon 
reduc tion  m ethods  to work in your 
home.

Technical in formation
T hose  hom eow ners  w h o  are confident 
they have the  tools, equ ipm ent,  and 
skills to do  the job them selves may 
w an t  to read EPA’s m ore detailed 
m anual ,  R adon  R eduction  T echniques 
fo r  D etached  H ouses: Technica l  
G u idan ce  |EPA/625/5-8G/019]. Single 
copies  can  be obta ined by writing:

U.S. EPA
C enter for Environm enta l  Research 

Information
26 West St. Clair Street
C incinnati ,  O hio  45268

Methods
T his  bookle t  describes various methods 
w h ich  may reduce  the  level of radon in 
yo u r  house— either by preventing its 
entry or by replacing contam inated  
indoor air. Som e of the m ethods are 
s im ple , som e are complex, and  some 
are  m u c h  more expensive  than others.

T he  effectiveness of any  one method 
will d e p e n d  upon  the un ique  
characteris tics  of each house, the level 
of radon, the routes of radon entry, and  
how thoroughly  a job is done. No one 
can guaran tee  that these m ethods will 
w ork as they d id  in the test houses.

S om etim es  a single m ethod  may be 
sufficient, bu t often—especially  w here 
levels are  h igh—several m ethods  will 
need to be com bined  to achieve 
acceptable  results.

M itiga tion Follow-up
Once an  action (or com bination  of 
actions) has been performed, it is 
im portan t that you  have fur ther testing 
don< d e te rm ine  the level to w hich
radi s been reduced. Some states
provide this service. If the radon levels 
have not been satisfactorily lowered, 
add it ional mitigation s teps may be 
taken, a n d  the  testing  process repeated. 
All tests shou ld  be performed in

exactly  the  sam e m a n n e r  as the  test 
w h ich  confirm od the  high rado n  levels 
in your  house.

Due to the m any  factors affecting tho 
perform ance of ony redu c t io n  
technique , a tr ial-and-error app roach  
often will be necessary  to achieve  
lasting radon  reduct ions. If short-term  
testing ind ica tes  tha t  radon has  been 
red u ced  to an  accoptablo level, you 
m ay w ish  to test on  a long-term basis.

Before Choosing a Radon 
Reduction Method
T h e  selection of ap p ro p r ia te  and  
cost-effective radon  reduc t ion  
techn iques  for a specific  h ou se  d e pen ds  
on how  well the  source  of the  indoor 
radon  problem  is unders tood ,  how  
h ouse  characteris tics  affect radon  entry  
rates, a n d  h o w  ca n d id a te  radon  
reduc t ion  sys tems in f luence  the radon  
entry  process. Definition of these 
factors is poss ib le  th rough  a series of 
diagnostic  observations and 
m easurem en ts  m ad e  before, during, and  
after radon  redu c t ion  sys tem s are 
installed.

Diagnostics begin w ith  a house  
survey. This  involves visual inspec tion  
to identify  poss ib le  radon  en try  routes 
and  any  const ruc tion  features w h ich  
could  inf luence  the design of later 
radon reduc t ion  techniques. Diagnostics 
shou ld  also inc lude  an evalua tion  of 
the ease of soil gas m ov em en t  
u ndernea th  the  concre te  slab if sub-slab 
soil venti la t ion  is a po tentia l control 
option. If venti la t ion  techn iques  are to 
be considered , the  na tu ra l  air 
infiltration rate also sh ou ld  be 
m easured. T he  m easu rem en t  of radon 
levels in well w ater  is a good way to 
learn w he the r  w ater  is an  im portant 
con tr ibu tor  to the a irborne  radon level. 
Sim ilarly, m easuring  gam m a levels 
ins ide  and  ou ts ide  the house  can  help  
identify  the possibil ity  of bu ild ing  
materials  as a radon source.

As w ith  radon redu c t io n  techniques, 
the skills needed  to perform radon  
diagnostics are beyond  the  capabilit ies 
of m ost hom eow ners .  Diagnostic 
m ethods  are m e n t ion ed  here  on ly  as 
supp lem en ta l  in form ation  to assist
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ho m eow ners  w hen  working w ith  rado.i 
d iagnostic ians an d  mitigators.

New Construction
If you  are p lan n in g  to build  a new  
hom e an d  are concerned  about the 
potential for e leva ted  indoor radon 
levels, you sh ou ld  consider  measures  to 
provent radon  en try  into the  house. It is 
typically  less expensive  to build  a 
hom e tha t resists rado n  entry than to 
reduce  a radon  problem  after 
construction .

A recent EPA d ocum en t ,  Radon 
R eduction  in New Construction: An 
Interim  G uide  (OPA-87-009), is 
available to assist ho m e  builders and 
others in terested  in  potentia l radon 
prevention  a lternatives in new  
construction . T h e  suggestions conta ined  
in this g u ide  represen t current 
know ledge a n d  experience  gained 
p r im ari ly  from radon  reduction  tests 
and  dem ons tra t ions  on  existing houses.

Until som e of these techniques have 
ac tua lly  been  app lied  d ur ing  the 
construction  of n e w  homes, the 
applicabil ity ,  cost-effectiveness, 
radon-p reven tion  effectiveness, and 
durab i l i ty  of the  techniques canno t be 
fairly assessed. Ongoing 
EPA-sponsored  field testing of radon 
prevention  techn iques  in new 
construction  sh o u ld  prov ide  a better 
evalua tion  of radon  prevention 
alternatives. T he  resu lts  of these studies 
will be pu b li sh e d  in fu ture  technical 
gu idance  d ocum ents .

Radon in Water
T he  potentia l concern  w ith  radon  in 
water is the  a irborne radon  released 
w hen  w ater  is used. T he  am oun t of

radon  that is given off from wuter 
d ep en d s  on tho am o un t in the  water 
initially. T he  am oun t g iven off will 
increase os the tem pera ture  of the water 
increases and  as the surface  area 
exposed to air increases.

In the home, activities and  
app liances  that spray o r  agitato heated  
w ater (showers, d ishw ashers ,  and  
c lo thes washers) create the  largest 
release of waterborne radon .  However, 
the level of radon in ho u seh o ld  water 
m u s t  be very high to significantly  
in f luence  the overall level in the  air 
w ith in  a house. As a ru le  of thum b, 
10,000 pCi/L of radon in  th e  incom ing  
h ouseho ld  water is equ iva len t to 
1 pCi/L of radon in tl.e in d o o r  air.

In som e areas, especially  in  the 
northeast  and  west, w a te r  from private 
wells  or small com m unity  w ater  
systems can contain suffic ient radon  to 
con tr ibu te  significantly to elevated 
levels w ith in  a house. W ater from large 
com m unity  water supp l ies  releases 
most of its radon before it reaches 
ind iv idua l  houses.

T w o techniques can be considered  to 
rem ove radon from water. T h e  first 
requires e i ther spraying w a te r  in to  a 
con ta ined  air space, in t ro du c in g  air 
bubbles  into the water, or s toring  w ate r 
in a tank un ti l  the radon has decayed. 
T he  second uses granular activated 
carbon  (GAC) to remove radon  from the 
water. The GAC method has been  more 
w ide ly  tested and is m ore  com m only  
used in  individual homes. Radiation 
b u i ld u p  in the unit itself m ay  cause 
exposure  and  disposal problems.

For more detailed in form ation  on 
radon  in w ater see the recen t EPA 
booklet, Removal o f Radon From  
H ouseho ld  Water (OPA-07-011).
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M e th o d

A ir Cleaners
T he radon  reduc tion  m ethods  discussed 
in th is  booklet concen tra te  on  methods 
of rem oving  radon  gas or p reventing 
radon  gas from even enter ing  the iiouse. 
S ince  th e  radon  health  hazard  is 
a ssocia ted  w ith  the produc ts  of radon 
d ecay  (w hich  are  chem ica lly  active), 
and  no t the radon  itself (w hich  is an 
inert gas), it is appropr ia te  to ask 
w h e th e r  it is feasible to rem ove the 
radon  decay  p roduc ts  w ithou t  removing 
the rad on  gas itself.

A ir  c leaners  are devices w h ich  either 
filter or e lec trostatically  remove 
part ic les— su ch  as dust  or radon  decay 
p rod uc ts— from the air. Air c leaners are 
co m m o n ly  u sed  to cond it ion  indoor air  
for a varie ty  of hea lth  and  comfort 
reasons, and  there  have been a ttem pts  
to m arket a ir  c leaners  to reduce  radon 
decay p roducts .  Al this  lime, EPA does 
not e n d o rs e  th e  use  o f  a i r  c leaners  as a 
m e th o d  o f  r ed u c in g  r a d o n  decay  
p ro d u c t s  in  in d o o r  a i r  because  this 
technology  h a s  no t been d em ons tra ted  
to be effective in  reduc ing  the health  
r isks  a s so c ia ted  w ith  radon .

A lthough  a ir  cleaners will remove 
so m e  of the  radon  decay  products,  
m any  ques t io ns  rem ain  concerning the 
relative health  effects of the decay 
p ro du c ts  that a re  not rem oved and  the 
po ten t ia l  im pac ts  of the  u nd im in ished  
source  of radon  decay products .  Until 
m o n  is kn ow n ,  EPA believes that the 
available  data d o  not warrant 
d isco n tin u ing  the  u re  of air c leaners 
a lready  ins ta l led , nor can  we suggest 
installing  air c leaners  to reduce  your 
risk of ex p osu re  to radon  and  its decay 
products .

S om e peo p le  also ask w he th e r  the 
radon  gas itself can  be rem oved from 
the in d o o r  air. W hile  som e limited 
research  has been  don e  on using 
charcoal to f ilter the air, it appears  that 
ex trem ely  large quanti t ies  of charcoal 
w o u ld  be  required . T h is  is not yet a 
dem on s tra ted  o r  even clearly feasible 
approach .

Natural
Ventilation
How It Works
Replaces radon- laden  indoor air w ith  
o u td o o r  air an d  neutralizes pressure. 
T h is  is most often ach ieved  by opening  
w indow s.

Som e natura l  venti la t ion  occurs in 
every house  as air is d raw n  through 
tiny ciacks an d  openings by 
tem pera ture  a n d  pressure  differences 
be tw een  indoor and  ou td oo r  air. In the 
average A m erican house , ou ts id e  air 
equal in vo lum e to the  ins ide  air  
infiltrates about once  every hour. In 
technical terms, this  is called 1.0 ach 
(air changes per  hour). N ewer houses, 
w h ich  are generally  "t ighter,"  may have 
a ir  exchange rates as low as 0.1 ach 
(one-tenth tha t  of the average house). 
T he  rate in o lder  houses ,  on  the o ther 
hand ,  may be more than  tw ice the 
average (2.0 ach).

Cost
T here  are no  installa t ion  costs unless 
dev ices m us t be  purchased  to hold 
w in do w s or vents in an  open  position, 
or  to detect or prevent un au thor ized  
entry through these openings.

Use of natura l venti la t ion  in  cold 
w ea the r  will increase your heating 
costs substantia lly .  For exam ple, if you 
were to increase the a ir  exchange rate 
to eight times its norm al level in your 
basem en t and  still m ain ta in  
comfortable tem pera tures  there, your 
annua l  house heating  bill cou ld  be as 
m u ch  as three times greater than 
normal.

If y o u  n o rm a l ly  ru n  a n  a ir  
c o n d i t io n e r  in  ho t w e a th e r ,  y o u r  
c o o l in g  costs  w il l  be  s im i la r ly  greater. .
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Reductions
T h e  open ing  of w indow s, doors, and 
ven ts  is a very effective, universally  
app licab le  radon  reduction  technique  
that can be readily  im plem en ted  by the 
hom eow ner.  If done  properly, natural 
venti la t ion  is consis ten t ly  capable  of 
high reduct ions, probably above 90 
percen t if a sufficient n um b er  of 
w ind ow s and  vents is opened .  High 
reduc tions  result because natural 
ventilat.  m  bo th  reduces  the flow of soil 
gas into the house , by neutra liz ing the 
pressu re  difference betw een indoors 
and  out, and  d i lu tes  any  radon  in the 
indoor air w i th  o u t d c j r  air.

Lim itations
T he  prim ary  shor tcom ing  of natural 
ven ti la t ion  is that extreme w eather  
m akes this  technique  impractical 
year- round  in  most parts  of the 
country , d ue  to discomfort and /or 
increased heating  and  cooling costs. 
O pen  w in d o w s  can  also com prom ise  
the  security  of the house.

Procedure
You sh ou ld  venti la te  the  lowest level of 
y ou r  house , w here  it is in direct contact 
w ith  the  p r im ary  source  of radon: the 
soil. If you have  a basem ent or crawl 
space, that is the area to ventilate. (If 
you ven ti la te  you r  basem ent,  you may 
find it m ore econom ical or comfortable 
to c lose it off and  l im it its use.) If your 
house  sits on a concre te  slab, then  your 
on ly  choice  is to venti la te  the living 
area. O p en ing  w in d o w s  around  all 
levels of yo u r  h ouse  ( inc luding the 
m ain  living area) is recom m ended  
w h en ever  ou tdo o r  cond it ions  permit .

As no ted  earlier, radon  is d raw n  into 
your house  w h en  the a ir  p ressure  in the 
basem en t o r  low est level is less than 
the a ir  p ressure  in the  su r rou nd in g  soil. 
Therefore, it is im pera t ive  that any 
ven ti la t ion  sys tem  does no t fur ther 
reduce  the a ir  p ressure  w ith in  your 
house  an d  increase this “ pu ll ."  To 
guard against this, be certain to open 
vents or w in d o w s  equally  on all sides 
of the house. Also, avoid  the use of 
exhaust  fans.

W hen  venti la t ing  u nhea led  areas, be 
sure to take p recau tions  to prevent 
p ipes from freezing. *
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M e th o d

Forced
Ventilation
How It Works
Replaces radon- laden  ind oo r  a ir  w ith  
o u td oo r  a ir  an d  neutra lizes  p iessure  if 
the  fan is big enough. Uses fans to 
m ain ta in  a desired  a ir  exchange rate 
in d e p e n d e n t  of w ea the r  conditions . 
(M uch of the  information  in  the  
preced ing  sect ion  on  "Natural 
V entila tion" is app licab le  to "Forced 
V entila tion" as well.)

Rather than  relying on  na tura l  a ir 
m ovem ent,  forced a ir  fans can be used 
to p rov ide  a contro lled  a m o u n t  of 
forced ventila tion . For example, a fan 
could  be installed to con tin uo us ly  blow 
fresh a ir  into  th e  house  th rough the 
exis ting central forced-air  heating, 
ducting , and  su pp ly  registers w ith  
w in d o w s  and  doors rem ain ing  closed. 
A lternatively , fans could  b low  air into 
the  h o use  th rough protected  intakes 
th rough the  s ides of the  house, or  could 
be m o u n ted  in w ind ow s.  A fan could 
also be ins ta l led  to b low  ou tdo o r  air

Cost
T h e  ins ta lla tion  costs for forced-air 
sy s tem s ranging from s im ple  w indow  
fans to e laborate  heating, ventilation, 
a n d  air cond it ion ing  (HVAC) systems 
w ill  range from  $25 to as m uch  as 
$1,000.

T h e  add it io na l  cost of electricity for 
forced-air sys tem s will  vary dep end ing  
u p o n  the s ize  of the  fans, the num ber  of 
fans used , an d  the am ou n t  of use. A 
single w in d o w  fan c^n have  electricity 
costs as low  as $20 pe r  year,  w hile  a 
central fu rnace  fan m ay cost $275 a 
year to operate.

Use of forced ventila tion th rcughou t 
cold  w ea the r  will  subs tan tia lly  increase 
y o u r  heating costs. As w ith  natural 
venti la t ion , if you w ere to increase th e  
a ir  exchange rate to eight times its 
norm al level in  your  basem ent w hile  
m ain ta in ing  comfortable  tem pera tures  
there, your  a n n u a l  h ou se  heating  bill 
c o u ld  be as m u ch  as three times greater 
than  norm al.

If you  norm ally  have  an  air 
con d it io ne r  ru n n in g  in hot weather, 
yo u r  cooling costs will  be s imilarly  
greater.
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Reductions
As po in ted  ou t in the  preceding 
section , " t ight"  houses w ith  low air 
exchange rates are likely to benefit 
m ore  from venti la t ion  increases than 
are  houses  w ith  high exchange rates. In 
a typical house , to achieve a 
90-percent reduc tion  of radon  you 
w ill  probably  need  a 500 to 1,000 cfm 
(cubic feet p e r  m inute)  fan.

L im ita tions
Forced ventila tion , like natural 
ven ti la t ion , can  be em ployed  in  most 
houses ,  but, in  m an y  cases, the 
trade-off in  decreased  comfort and/or 
excess ive heating  o r  cooling costs may 
prove unacceptab le .  T h is  ap proach  may 
be useful as an  in terim  m easu re  w ith  
very h igh  radon  levels.

Procedure
You sh o u ld  ven ti la te  th e  low est level of 
your house . (Closing off a nd  not using a 
basem en t  m ay  also be  advisable.)  
Ventila ting all levels is  recom m ended  
w h en ev e r  ou tdo o r  cond it ions  permit . 
Air sho u ld  be b low n into the house  and  
a llow ed  to exit through w in d o w s  or 
ven ts  on ad jacen t or opposi te  sides. In 
m an y  homes, b low ing  air in th rough an  
exis ting  central fu rnace  is quite  
practical . T h e  u se  o f  a n  ex hau s t  fan to 
pull  a i r  ou t o f  the  h ouse  m ay  decrease  
the  in le r i c ’- a i r  p re s su re  and  d ra w  
m o re  r a d o n  inside. T h e  use of w ho le-  
ho use  fans is n o t  recom m ended  
b ecause  they typically  operate in the 
exhaust mode.

A ir d is tr ibu tion  and  ventila tion  rates 
can be contro lled  by the sizing and  
location  of fans and  the use of louvered 
air  deflectors. EPA ’s experience 
suggests that y ou  shou ld  install two or 
three funs rated at tw ice the  a ir  moving 
capacity  ca lcu la ted  to be needed  for the 
desired  increased ventilation.

W hen  venti la t ing  u nhea led  areas, be 
sure  to take precau tions  to prevent 
p ipes  from freezing.

Heat Recovery
Ventilation
(HRV)
How It works
Replaces radon- laden  indo o r  a ir  w ith  
ou td o o r  air.

A dev ice  called  a “h ea t  recovery 
ven ti la to r"  (sometimes referred to as an 
"air-to-air heat exchanger") uses  the 
hea t in  the  air being exhausted  to warm 
th e  incom ing  air. In an a ir -conditioned 
h o u se  in  w a rm  w eather,  the  process is 
reversed: T h e  a ir  being exhausted  is 
used  to cool the incom ing  air. Th is  
saves be tw een  50 a n d  80 percen t of the 
w arm th  (or coolness) tha t  w o u ld  be lost 
in  an  equ iva len t ven ti la t ion  sys tem 
w ith o u t  th e  device.

Installation
Ducted u n i ts  are designed , installed, 
an d  balanced  by experienced  
heating/ventila tion/air  cond it ion ing  
contractors.  W all-m ounted  un its  are 
generally  less com plex, an d  can 
som etim es  be ins talled  d irectly  by the 
hom eow ner.

Cost
Installa tion  costs (materials a n d  labor) 
will  range from $800 to $2,500 for 
duc ted  un it s  and  are roughly  $400 for 
w all-m oun ted  units.

T he  cost for e lectricity  to operate  one 
of tho larger un its  w ith  two 200-cfm 
fans is about $30 pe r  year.

Using a heat recovery venti la tor 
cou ld  save you  50 to 80 percen t of the 
increase in  heating  and  cooling costs 
tha t w o u ld  result from ach iev ing  a 
com parab le  am ou n t  of venti la t ion 
w ith o u t  heat recovery.
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Reductions Procedure

Radon-laden 
room  air. 
intake

W a rm ed  or cooled

Heat Recovery Ventilator

O utdoor air 
intake

L i l t /

air enters house

A radon  reduc tion  of 50 to 75 percent 
can be  ach ieved  in  houses  of typical 
size an d  infil tra tion rate, assum ing  
be tw een  200 an d  400 cfm of HRV 
capacity . R eductions can  be greater in 
tight hcv..,es. R eductions will vary 
th roughou t  the  house , d ep en d in g  on 
duc ting  configurations.

Lim itations
T he  app licab il i ty  of HRVs for radon 
reduc t ion  will  likely be lim ited  to 
s i tua t ions  w here  on ly  m odera te  
reduc t ions  are n eeded  and  w here  
w in te rs  are cold. If an  HRV is in tended  
to serve as a s tand-a lone  m easure  to 
achieve  4 pCi/L in a house  of typical 
size a n d  infil tra t ion rate,  the  initial 
radon  in the  house  could  be no  greater 
than 10 to 15 pCi/L. Greater reduc tions  
can  be  ach ieved  in tight houses.

Radon-laden 
air exhaust

To s im plify  the  necessary duc ting  runs 
to different parts  of the house , the heat 
recovery ven ti la to r  unit ,  consisting  of 
the  core  and  fans, can  he located in an 
in con sp icuo us  part  of the house— such  
as an  u n f in ished  basem ent or utili ty  
room. Care m u s t  be taken to keep fresh 
a ir  su p p ly  registers w ell-rem oved from 
re turn  air w ithd raw a l  points,  locuting 
the  radon- laden  a ir  re tu rns  in  the 
basem ent or lowest level, ii is crucial 
that the f low -ra tes  in  the  fresh air  
in take duc t an d  the  radon- laden  air  
exhaust duc t be balanced. If m ore  a ir  is 
exhausted  than  is b rought in, the  house  
will become d ep ressu rized  an d  even 
more radon  m ay be d ra w n  in to  the 
house. Be su re  the  balanc ing  is done  
w ith  no  pressu re  d ifference betw een  
indoors  and  ou tdoors ,  s ince  the  unit  
will tend  to m a in ta in  any  pressure  
d ifference tha t exis ts  w h en  it is 
balanced.

Heat recovery venti la tors  are  usual ly  
cost-effective o n ly  if opera ted  during  
cold  w eather  o r  in  ho t  w ea the r  if the 
in d o o r  versus o u td o o r  tem pera ture  
difference is large. At o ther  times, the 
sam e am o u n t  of venti la t ion  a n d  radon 
removal can be ach ieved  by s im ply  
open ing  w indow s.

M e th o d

Covering 
Exposed Earth
How It Works
Reduces the flow of radon  in to  the 
house.

Exposed ear th— in basem ent 
co ld-room s, storage areas, d ra in  areas, 
sum ps,  and  the like, as well as in  crawl 
spaces— is often a major entry  point for 
radon.

Installation
Requires ins ta lla tion  by com peten t,  
experienced  contrac tors  or highly  
skilled hom eow ners .

Cost
Covering or sealing  sm all areas (and 
venti la t ing  covered a ir  spaces as 
necessary) often costs u n d e r  S100. 
Pouring a new  slab w o u ld  cost 
considerab ly  m ore  in a large unpaved  
area.

T he  ann u a l  cost for operating  a fan 
w ou ld  be about S30.

Reductions
Since radon  can  seep  th rough a n y  small 
opening, the  degree of radon  reduction  
achieved by sealing  any  part icu lar  area 
cannot be predic ted . Effectively 
blocking a major entry  point,  however, 
shou ld  result in  som e reduc tions  of the 
overall radon  level in  y ou r  house. In 
houses w ith  marginal radon  problems, 
covering  exposed  earth, along w ith  
sealing cracks an d  openings, m ay  be a 
suffic ient remedy.

Covering exposed  earth  is also likely 
to en h ance  the effectiveness of most 
o ther  radon  reduc t ion  m ethods, such  as 
b lock-wall venti la t ion  an d  sub-slab 
suction.

Lim itations
As a house  settles a n d  reacts to external 
and  in ternal stresses, covered areas can

op en  again. Therefore, periodic  
checking a n d  m ain tenan ce  are req'tired.

Procedure
A ny b asem ent ear then  floor shou ld  be 
excavated  as necessary and  a poured  
concrete  floor installed. Before the 
concre te  is poured ,  four inches  of 
c rushed  s tone  sh ou ld  be p laced  over 
the earthen floor to perm it easy radon  
reduct ion  by sub-slab suc t ion  if needed  
at a later date. All joints m u s t  be 
carefully sealed. W hen  the  covering 
encloses an  air  space, such  as that 
a round  a su m p  p u m p ,  a small fan 
shou ld  be ins talled  to exhaust the air to 
the outs ide , preferably at roof level.

A crawl space  connec ted  to a 
basem ent can  be covered , venti la ted, 
and /or sealed  off from the basement.

A crawl space  no t connected  to a 
basem en t can  be venti la ted  (as 
d iscussed  in  the section  on natural 
ventilation), o r  the ear then  floor can 
e ither  be covered  w ith  a gas-proof liner 
(with passive vents  to the outside) or 
covered  w i th  concrete.

Overflow

Sum p
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Sealing Cracks 
and Openings
How It Works
Reduces the  flow of radon into the 
house.

Radon is a gas that can pass through 
any  open ing  in a floor or wall w hich  
touches  the soil. It can en ter  your 
h ou se  through: openings a ro un d  uti lity 
pipes,  jo ints be tw een basem ent floors 
and  w alls  inc lud ing  perim eter  (French) 
d ra ins ,  o ther  floor d ra ins  (especially 
those that discharge to d ry  wells),  the 
holes in the lop row of concre te  blocks, 
and  tiny cracks and  open ings (such as 
the  pores  in concrete  blocks). Sealing 
such  cracks and  openings is often an 
im portan t p re l im inary  step w hen  o ther 
m etho ds  are used. For houses with 
marginal radon  problems, sealing alone 
may be sufficient.

In som e houses, certain areas will be 
difficult, if not impossible, to seal 
w ith ou t  significant expense. These

include: the top of block walls, the 
space  betw een  block walls and  exterior 
brick veneer, and  openings concealed 
by m asonry  fireplaces and  chim neys.

Installation
Since effective sealing generally 
requires m eticu lous surface preparation 
and  carefully contro lled  applica tion  of 
appropr ia te  substances, the w ork is 
often most effectively do ne  by 
experienced  and  com peten t contractors 
or highly skilled  hom eow ners .

Cost
Costs are highly  variable. Do-it-yourself 
c losure  of accessible major entry points 
can be low in cost. Putt ing traps in 
d ra ins  and covering su m p s  can be low 
to m odera te  in cost. Applying 
m em branes  and  coatings can be 
expensive.

Reductions
W hen sealing is used  alone, you shou ld  
expect only low to m odera te  reduct ions 
in radon  levels. If sealing is done 
thoroughly— and all exposed earth is
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covered— reduc t ions  may bo sufficient 
in  som e houses. Sealing is required  for 
bloek-wall venti la t ion and  some 
sub-slab  suc t ion  systems to work 
effectively.

Lim itations
It is very difficult to find all tho cracks 
an d  open ings  in y ou r  house. This 
m ethod  m ay have little effect on radon 
en try  un less  nearly all the  entry  points 
are sealed, Furtherm ore, settling of tho 
h ouse  and  o the r  stresses may create 
m o re  cracks as time passes. Also, the 
open ings  in the lop row of concrete 
b locks in a wall are often inaccessible 
o r  o therw ise  difficult to seal tightly. As 
a house  settles and  reacts to external 
a n d  internal stresses, old seals can 
deter iora te  and  n ew  cracks can appear.  
T he  aging process u lt im ately  ends  the 
ability  of sealants  to block out soil 
gases. Therefore, check ing  and  
m ain tenan ce  are required at least 
yearly.

Procedure
If possible, the holes in the top row of 
concre te  blocks in the basem ent walls  
sh o u ld  be sealed w ith  m ortar  or 
u re th a n e  foam.

Seal wall and  floor jo ints w ith  
flexible po lyure than e  m em brane 
sealants.

Cracks and  uti li ty  openings shou ld  be 
enlarged enough  to allow  fill ing w ith  
compatib le ,  gas-proof, non-shrinking 
sealants.

A w ater  trap  shou ld  be insta lled in 
floor d ra ins  connec t ing  to dra inage or 
weeping-tile  systems. W ater traps allow 
w ater  that collects on  basem ent floors 
to d ra in  away bu t greatly reduce  or 
en tire ly  e l im inate  entry  of soil gas, 
inc lud ing  radon. Water traps m us t be 
kept filled w ith  w ater to be effective.

Perim eter  d ra in s  (French drains) 
sh o u ld  be fi lled w ith  a u re thane  foam; 
however,  som e alternative plan for 
w ater  dra inage  shou ld  be provided.

Porous w alls  (especially block walls) 
requ ire  the ap p lica t ion  of waterproof 
paint , cem ent,  or epoxy to a carefully 
p repared  surface.

Drain-Tile
Suction
How It Works
Water is d ra in ed  aw ay from the 
founda tion  of som e houses by 
perforated p ipes  called drain  tiles. 
Drain tiles arc rarely com plete ly  filled 
w ith  water. If these drain  tiles form a 
partial o r  co n tin uo us  loop around  the 
house, they m ay be used to pull radon 
from the su r ro un d ing  soil and  vent it 
aw ay  Irom the house.

Installation
Normally  requires insta lla tion and  
testing by com peten t,  experienced 
professionals. S o m e  homeow ners ,  
however,  might be able to install a 
drain-li le  suct ion  sys tem themselves 
(particularly  w here  work inside the 
h ouse  does not require  removing 
concrete).

Cost
Installation costs (labor and  materials) 
w o u ld  be be tw een  $700 and  $1,500 for 
an exter ior drain  system and  between 
$800 and  $2,500 for a system that 
d ra ins  into a sum p . T he  actual cost will 
largely d ep en d  up o n  the am oun t  and  
location of p ip ing  and  the fan location. 
For s im ple  exterior installations, the 
cost of materials  (fan, plastic  piping, 
and  som e incidentals) should  not 
exceed $300.

O perating  costs shou ld  be roughly 
$30 per  year for fan electricity and  
$100 per year fo: the heating  penalty  
resulting from increased house 
venti lation.

Reductions
In som e houses, the installa tion of a 
drain-tilo suct ion  sys tem has resulted 
in radon  reductions of over 99 percent.

Lim itations
The primary  disadvantage  of drain-tile 
suct ion  is that m any  houses will not
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have com ple te  d rain-ti le  loops. 
Installation of d ra in  tiles in houses that 
do no t have them  is som etim es  not 
cost-effective. If som e portion  of the 
perim eter  footing does not have dra in  
ti les beside  it o r  if the tiles are 
dam aged or blocked, that port ion  of the 
perim eter  might fail to be effectively 
treated. It is very difficult to de term ine  
how  ex tens ive  the dra in  tiles are 
a round  a house. If d ra in  tiles are likely 
to form a large port ion  of a com ple te  
loop, the advantages of the drain-li le  
suct ion ap proach  m ay make it more 
cost-effective to try this ap proach  first 
before a t tem pting  a more expensive  
technique.

Procedure
Water collected by drain  tiles norm ally  
flows th rough  a p ip e  to a d rainage area 
away from the  house  or into  a sum p. 
Radon can be pu lled  from the  soil 
beneath  a house  by attach ing  an 
exhaust  fan to the collection p ipe  or to 
th e  s e a le d  s u m p  (see page  9).

To prevent ou ts id e  air  from being 
draw n from the end  of the collection 
pipe, a water-filled trap shou ld  be 
installed in the  p ipe  beyond the point 
w here  the fan is a t tached. T h is  trap 
(similar to the trap  beneath  a kitchen 
sink) m us t  be p laced  below tho freeze 
line. T h e  trap m us t be kept filled with 
w ater  in o rder  to be effective.

Method

Sub-Slab
Suction

How It Works
The lowest floor of most houses, o ther 
than those buil t over crawl spaces, 
consis ts  of a concrete  slab poured  over 
the earth  or on top of c rushed  rock 
(aggregate). Radon can be d raw n  from 
u n d e r  the  slab and  vented  aw ay from 
the house.

Installation
Installation of a sub-slab suct ion  system 
is not an easy "do-it-yourself" job, but 
so m e  installat ions might be 
successfully  com ple ted  by a 
h om eo w n er  w ith  the necessary  skills. A 
do-it-yourself insta lla tion might be 
most logically a t tem pted  w hen  it is 
k no w n  that a good layer of aggregate 
und er l ie s  the  slab.

Cost
Installation cost for a m ultip le-p ipe, 
through-the-slab  system w ou ld  be about 
$900 to $2,500 if com ple ted  by a 
professional. Material costs for a fan, 
pip ing, and  inc iden ta ls  w ou ld  be about 
$300. Typical operating  costs w ould  be 
roughly  $30 per  year for electricity and 
$1.00 per year for the heating penalty  
resu lt ing  from increased house 
venti la t ion.

Reductions
Installation of a sub-slab suct ion  system 
can reduce  indoor radon levels by 00 to 
99 percent.  In m any  cases, reduc t ions  
of 95 to 9 9 +  percen t have been 
ach ieved  w h en  good perm eability  exists 
beneath  the slab.

Lim itations
Sub-slab suct ion  has been one  of the 
m ost w ide ly  used and  successful radon 
reduct ion  techniques. II is most useful 
w ith  foundations buil t  on good 
aggregate o r  on highly  perm eable  soil.

W hen perm eabil ity  u n d e r  the s lab  is 
no t so good, sub-slab suct ion  will often 
still be applicable .  If permeabil ity  is 
less than desirable , m ore suct ion  p ipes 
might be needed. Positioning of the 
suct ion  p ipe  also m ay become more 
im portant.

Sub-slab suct ion  systems require both 
a fan capable  of m ain ta in ing  at least 0.5 
to 1.0 inch pressure  and  closure  of 
accessible openings in the slab.

O utside fan 
draws radon

Procedure
A fan is used  to ven ti la te  soil gas away 
from (he foundation  by m eans of 
ind iv idua l  p ipes  w h ich  are inserted 
in to  tho region u n d e r  the  concre te  slab. 
T he  p ipes  can  be inserted  vert ically  
d o w n w ard  th rough  the slab from inside 
the  house , as il lustrated, or can be 
inserted  horizonta l ly  through u 
founda t ion  wall at a level beneath  the 
slab. T h is  la t ter  approach  is more 
practical for slabs poured  near the  
surface of the  g round .  Pipes sh o u ld  
exhaust  at roof level, aw ay  from 
w in d o w s  an d  ven ts  that cou ld  perm it 
the  gas to re-enter the  house.
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Block-Wall
Ventilation
How it Works
Draws radon from the spaces w ith in  
concrete  block walls  before it can en ter  
the house  ("wall suction") or blows air  
in to  block walls so that radon  is 
p revented  from en ter ing  the  walls 
(“wall prcssurization").

T he  concrete  blocks used to construct 
m an y  basem ent w alls  conta in  hollow 
spaces w h ich  are connec ted  both 
horizonta l ly  a n d  vertically. Radon from 
the soil— w h ich  en ters  the wall through 
joints or t iny  pores  and  cracks— can 
travel through these connected  spaces 
and  en ter  the  basem ent th rough similar  
open ings  on  the in terior s ide  or through 
the open ings  in  the top row  of block.

Installation
Requires ins ta lla t ion  and  testing by 
com peten t,  experienced  professionals 
or h ighly  skilled  hom eow ners .

Cost
T h e  installa tion  of a series of exhaust 
p ipes  in an  u nfin ished  basem ent w ould  
cost from $1,500 to $2,500. A baseboard 
collection system in a s im ilar  basement 
w ould  cost about $2,000 or more to 
install.

A nnual opera t ing  costs w ou ld  
typically  be $30 to $60 for electricity 
and  $200 to $400 for addit ional heating 
costs.

Reductions
Very effective (up to 99 percent radon 
reduction) in houses  with good closure 
and  sealing of all m ajor wall openings.
In o ther  houses,  radon  reduct ion  will 
be s ignificantly  less.

Lim itations
A pplicable  on ly  to houses w ith  hollow  
block basem en t walls. Block-wal) 
suct ion  may not be successful if you 
canno t seal the top of the walls , the 
space betw een the  walls  and  any 
exterior brick veneer, and  o pen ings  that 
cou ld  be concealed  by masonry  
fireplaces or ch im neys, Noticeable 
cracks an d  o p en ings  shou ld  be sealed.

Block w alls  d iv id ing  the  in terior of a 
basem en t som etim es  penetra te  the  floor 
and  touch  the  underly ing  soil. E xhaust 
p ipes  m us t be installed in all such  
walls.

Procedure
T h e re  a re  tw o  b a s ic  a p p ro a c h e s  to 
b lo c k -w a l l  v en t i ia t io n .

A l th o u g h  th is  m e th o d  ca n  b e  u sed  
fo r  a n y  r a d o n  level ,  it is bes t  s u i t e d  
to  lev e ls  ab o v e  0.2 W L (40 pCi/L).
T h e  eas ie s t  a p p r o a c h  is  to in se r t  o n e  
o r  tw o  p ip e s  in to  e a c h  w a l l  a n d  u se  
fan s  to d r a w  r a d o n  o u t  o f  th e  w a l l s  
a n d  v e n t  it o u td o o r s ,  o r  u se  fa n s  to 
p re s s u r iz e  the  w a l l s  to  p re v e n t  r a d o n  
en try .  T h e  o th e r  a p p ro a c h  inv o lv e s  
th e  in s ta l la t io n  o f  a sh e e t  m eta l  
“b a s e b o a r d "  d u c t  a ro u n d  the  
p e r im e te r  of th e  b a se m e n t .  H o les  are  
d r i l le d  b e h in d  th e  d u c t  in to  the  
h o l lo w  s p a c e s  w i th in  th e  b locks .  T h is  
se c o n d  a p p r o a c h  p ro d u c e s  m o re  
u n i fo rm  v e n t i la t io n  a n d  m a y  be  m o re  
p le a s in g  in  a p p e a ra n c e .

In houses w h ich  have  channel d ra ins  
cast  in the concre te  floor next to the 
block walls , the baseboard approach  
shou ld  work particularly  well, s ince  it 
w o u ld  venti la te  the dra ins  as well as 
the  walls.

For e i ther  w all-ven ti la t ion  approach  
to work, all major holes (especially the 
lops of the  blocks) m ust be sealed. As 
we pointed  ou t previously, this  might 
be difficult— if not im possib le— to do  in 
certa in  places. (Both of the approaches  
are sho w n  below In the "suc t ion"  
mode.)

Pipes shou ld  exhaust at roof level 
aw ay  from w in d o w s  and  ven ts  that 
cou ld  perm it  the  gas to re-enter the 
house.
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Pipe-in-wall approach

Baseboard approach

O u ts id e  fan  
d r a w s  r a d o n

Prevention of
House
De-
pressurization
How It Works
R educes the am o u n t  of radon  d raw n  
into yo u r  house.

Som e exhaust  fans and  c o m ju s t io n  
units  (such as w oodstoves and  
fireplaces) can  low er the air p ressure  in 
yo u r  house  by co nsum ing  a ir  and/or 
exhaust ing  it to the  outside. T he  lower 
the a ir  pressure  in  your  house, 
com pared  to tha t in the soil,  the more 
radon- laden  air m ay  be d raw n  ins ide  
from the  u nderly ing  soil.

Installation
If exhaust  fans m us t be used, slightly 
open  w in d o w s near  the fans. Likewise 
w ith  w in d o w s  near fireplaces, 
w oodstoves, an d  o ther combustion  
units . Doing so will facili tate the flow 
of m ake-up a ir  from outdoors.  Install a 
p e rm an en t  sys tem to su p p ly  ou tdoor air 
to h ouseho ld  com bustion  units . For 
central, forced-air heating and  cooling 
systems, seal off any  cold-air return 
registers that are located in the 
basem ent.  This  reduces leakage of 
basem en t air into ducts .

Close air-flow bypasses (openings 
th rough the floor be tw een stories) to 
inh ib it  a ir  m ovem ent up  through the 
house. Close openings through the 
h ouse  shel l  on u p p e r  levels to reduce 
a ir  outf low from the house.

Note: M any com bustion  un its  are 
designed to accept ou ts ide  air, but for 
m an y  others a modification is not only 
illegal but may be unsafe. Gas furnaces 
are a p r im e  example. In this case, 
d irecting  o u tdoor a ir to a po in t  near the 
furnace or enclosing the furnace in a 
room  that is ven ted  ou tdoors  are 
appropr ia te  measures.

1 5



Cost
Som e causes of depressu riza tion  can  be 
e lim inated  by the  ho m eo w n er  w ith  
li tt le cost.

Installation costs for p roviding 
su p p lem en ta l  a ir  will  vary greatly 
d ep en d in g  upon  the type and  location 
of the com bus tion  u n it  being modified. 
For some, there  m ay  be a slight 
increase in opera t ing  cost d u e  to the 
typically  low er tem pera tu re  of the  air 
being heated.

Reductions
b ecause  each situa t ion  is different, it is 
im possib le  to pred ic t  the reduction  in 
radon levels that can  be expected  as a 
result of reduc ing  sources of 
dep ressu riza tion  in  a house. T here  have 
been a n u m b e r  of ind iv idual 
app lica t ions  w h ere  radon  reduction  has 
been significant.

Lim itations
T he effectiveness of depressurization  
reduc t ion  techn iques  for lowering 
radon levels will be t im e-dependent.
For exam ple , a techn ique  a im ed at

Air intake 
for w o odstove

reduc ing  depressu riza tion  by an 
exhaust fan o r  a f ireplace could have a 
significant im pac t w hen  . ■ app liance  
is being opera ted ; howevoi he average 
an nu a l  effect will  be low er if the 
a pp liance  is opera ted  for only  a 
re latively sm all percentage of th e  year.

Procedure
Follow the procedures  given u n d e r  
"Ins ta l la t ion ." W hen  possible, avoid  the 
use  of ex h aus t  fans o r  p rovide  a route 
for ou td oo r  a ir  en try  to com pensa te  for 
ex hausted  house  air.

P rovide  o u td oo r  air in the v ic in ity  of 
com bus tion  units . Ductwork or p ip ing  
can  be run  from any  su itable  exterior 
wall to the com bus tion  unit. A m anual 
or au tom atic  d a m p e r  shou ld  be placed 
in  such d u c tw o rk  to prevent entry  of 
cold  air  w hen  the stove o r  furnace is 
no t in operation . Screen the ou ts ide  
en d  of d u c tw o rk  to bar pests and  
debris.

Ensure that w in d o w s  on  the 
d o w n w in d  side  of the h ouse  are 
o pened  on ly  w hen  w in do w s on the 
u p w in d  s ide  are also open.
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House
Pressurization
How it works
M ainta ins  that part  of the  house  w h ich  
is in contac t w ith  the soil at a pressure 
h igher  than tha t  of the a ir  in the  soil. 
T h is  p revents  soil gas— includ ing  
radon— from en ter ing  the hom e. The 
m ost com m on  app lica tion  of this 
m e tho d  is to b low  upsta irs  a ir  into the 
basem ent; how ever,  in som e homes, 
b low ing  upsta irs  a ir in to a crawl space 
may also be applicable .

Installation
Requires insta lla tion  by com peten t,  
experienced  contrac tor o r  a careful and  
skilled  hom eow ner.

Cost
Varies d ep e n d in g  u p o n  the  work 
required  to tighten the basem en t shell. 
Ins ta lla tion  cost typically  w ou ld  be 
com parab le  to a s im ple  wall venti la t ion 
sys tem  ($l,500-$2,500). O pera ting  costs 
w ill  inc lu de  the e lectricity  to run  the 
fan (about $30 to $40 per year) and  the 
heating  penalty  resulting  from 
increased infiltration upsta irs  caused  by 
the  fan (as m uch  as $400 to $500 per 
year).

Reductions
Initial results  from a few basem ent 
p ressuriza tion  app lica tions  indica te  
that radon  reduc t ions  of 70 to 90 
percen t are  possible.

Lim itations
T h e  ap p lica tion  of this  techn ique  is 
s tric t ly  l im ited  to houses  w ith  either 
basem en ts  or heated  crawl spaces that 
are rela tively tightly  sealed from the 
liv ing area. Care m us t  be taken to 
p revent back-drafting of upsta irs  
c om bus t ion  units . Also, the 
perform ance  of the sys tem  c ou ld  be 
com ple te ly  negated if ho m eow ners  op en  
basem en t  doors  o r  w indow s.

S om e h o m eo w n ers  m ay  object to fan 
noise  an d  v ibration if the fan is 
m ou n ted  in the  floor of living areas. To 
overcom e tha t p roblem , the fan may be 
m ou n ted  on  the  b asem en t floor and 
d u c ted  to the  liv ing  area.

T h is  is o ne  of the  least-tested 
techniques. S tructura l  effects and  
reliability  are no t well know n,

Procedure
T ighten shell be tw een  the  basem en t or 
crawl space  an d  the upsta irs  and  
be tw een  the  basem en t or craw l space 
and  the  outdoors .  B low upsta irs  air  
d ow n  in the basem en t or craw l space. If 
open ings  m us t  be  m ad e  in the  upstairs  
floor, the  open ings  sh o u ld  have  a 
reasonable  cross-section to avoid 
suffering a severe energy  penalty .
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C o m p a r is o n  o f  F e a tu re s

Method Installation Operating 
Cost Cost

M a ximum
Possible
Reductions*

Comments

Natural ventilation:
Basement or 

lowest floor
Crawl space

Forced ventilation:

Basement or 
lowest floor

Crawl space

Heat recovery 
ventilation

Minimal

Minimal

Low to 
moderate
Low to 
moderate

High to 
very high
Moderate

Very high 

Moderate

Useful immediate step to 
Up to 90+%  rec)uc,; h'9h radon levels.

Up to 90 + %

Up to 90 + % 

Up to 90 + %

More controlled than natural 
ventilation.

Ducted Moderate 
to high

Low to 
moderate

50-75%

Wall mounted Low to 
moderate

Low to 
moderate

No data 
available

Covering exposed 
earth
Sealing cracks and 
openings 
Drain-tile suction

Sub-slab suction

Moderate 
to high
Minimal 
to high
Moderate 
to high
High

Low

Nominal

Low

Low

Site specific 

Site specific 

Up to 99+%  

Up to 99+%

Block-wall ventilation High Low Up to 99 + %

Prevention of house 
depressurization

Low to 
moderate

Low Site specific

House pressurization Moderate 
to high

Moderate Up to 90% 
(limited data)

Air intake and exhaust must be 
equal. Also, expect lower radon 
reductions for houses with 
moderate to high air exchange 
rates.

Required to make most other 
methods work.
Required to make most other 
method work.
Works best when drain is 
continuous, unblocked loop.
Works best with good 
aggregate or highly permeable 
soil under slab.
Applies to block-wall 
basements. Sub-slab suction 
may be needed to supplement.
May be required to make other 
methods work. May see 
seasonal impact.
Most cost-effective when 
basement is tightly sealed.

nnl h l n h £  , generally the besi 'eductions that a single method can accomplish You may 
?hii roHnntv! reductions depending on the unique characteristics of your house It is likely 

1= 10 y(?ur h° usJe Wl11 not be as great as those shown. Especially with hiqh ir.ltial
adon levels, several methods may have to be combined to achieve acceptable results.

Sources o f In fo rm a tio n
If you  w o u ld  like fu r th e r  in fo rm a t io n  
o r  e x p la n a t io n  a b o u t  a n y  o f  the  
p o in t s  m e n t io n e d  in  th is  bookle t ,  y o u  
s h o u ld  c o n ta c t  y o u r  s ta te  r a d o n  
p rogram  off ice l is ted  at the  e n d  of 
th is  book le t .

If y ou  h a v e  d if f icu l ty  o b ta in in g  
n e e d e d  in fo rm a t io n ,  y o u  m a y  call 
y o u r  EPA reg iona l  office lis ted  be low . 
T h e  ra d ia t io n  p ro g ram  staff  w ill  be 
h a p p y  to  p ro v id e  y o u  w i th  
a ss is tan ce .
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EPA Regional Offices

EPA Region 1 
JFK Federal Building 
Boston, MA 02203 
(617) 565-3234

EPA Region 2 
(2AIR:RAD)

26 Federal Plaza 
New York, NY 102/8 
(212) 264-4418

Region 3 (3AH14)
841 Chestnut Street 
Philadelphia, FA 19107 
(215) 597-4084

EPA Region 4 
345 Courtland Street,N.E.. 
Atlanta. GA 30365 
(404) 347-2904

EPA Region 5 (5AR26) 
230 South Dearborn Street 
Chicago. IL 60604 
(312) 886-6165

EPA Region 6 (6T-AS) 
1445 Ross Avenue 
Dallas. TX 75202-2733 
(214) b55-7208

EPA Region 7
726 Minnesota Avenue 
Kansas City, KS 66101 
(913) 236-2893

EPA Region 8 
(8HWM-RP)

999 18th Street
One Denver Place. Suite
1300
Denver. CO 80202-2413 
(303) 293-1648

EPA Region 9 (A-3)
215 Fremont Street 
San Francisco, CA 94105 
(415) 974-8378

EPA Region 10 
1200 Sixth Avenue 
Seattle. WA 98101 
(206) 442-7660

S ta te -EPA Region

A lab am a ........................ 4
A laska .......................... 10
Arizona.......................... 9
Arkansas........................ 6
California ...................... 9
Colorado........................ 8
C onnec ticu t.................. 1
Delaware........................ 3
District of

C olum bia .................... 3
Florida............................ 4
G eorg ia .......................... 4
Hawaii ............................ 9
Id ah o ............................ 10
Illinois ............................ 5
In d ia n a .......................... 5
Iow a.................................7

Kansas............................ 7
K e n tu c k y ...................... 4
L ou is iana ...................... 6
M a i n e ............................ 1
M a ry la n d ...................... 3
Massachusetts  1
Michigan........................ 5
Minnesota...................... 5
Mississippi.................... 4
M issour i ........................ 7
M on tan a ........................ 8
Nebraska........................ 7
N e v a d a .......................... 9
New H am p sh i re  1
New Jersey.................... 2
New, Mexico .............. 6
New Y ork ...................... 2

North C aro l in a  4
North Dakota................ 8
O hio .................................5
Oklahoma...................... 6
Oregon.......................... 10
P ennsylvania................ 3
Rhode Is lan d ................ 1
South C a ro l in a  4
South Dakota................ 8
Tennessee...................... 4
T ex as .............................. 6
U ta h .................................8
V e rm o n t .........................1
Virginia.......................... 3
W ash ing ton ................ 10
West Virginia................ 3
Wisconsin ...................... 5
W y o m in g ...................... 8



S t a t e  R a d o n  C o n t a c t s
’ Alabama

Radiological Health 
liriiinh
Alabama Department ol 
Public Health 
.Stall- Office Building 
Montgomery. Al. 36130 
121)51 261-5313 
Alaska
Alaska Department of
Health .mil Social
Services
ro nox H-06F
Imil-.iu. AK 99811 0613
(907) 465-3019
Arizona
Arizona Radiation 
Hngulalory Agency
4814 South 40lli Street 
Phoenix, AX 85040 
1602) 255-4845 
Arkansas
Division of Radiation 
Control and Emergency 
Management 
Arkansas Department of 
Health
4815 VV. Markham Street 
Little Rock AR 
72205-3887 
(501)661-2301 
California
Indoor Quality Program 
California Department of 
Health Services 
2151 Berkeley Way 
Berkeley. CA’94704 
1415) 540-2134 
Colorado 
Radiation Control 
Division
Colorado Department of 
Health
4210 East 11th Avenue 
Denver, CO 80220 
(303) 331-4812

Connecticut
Connecticut Department 
of Health Services 
Toxic Hazards Section 
150 Washington Street 
Hartford, CT 06106 
(203) 566-3167
Delaware
Division of Public Health 
Delaware Bureau of 
Environmental Health 
P.O. Box 637 
Dover. DE 19903 
(302) 736-4731

District of Columbia 
DC Department of 
Consumer and Regulatory 
Affairs
614 II Street. NW. Room 
1014
Washington, DC 2QU01 
(202| 727-7728 
Florida
Florida Office of 
Radiation Control 
Building 18. Sunland 
Center
P.O. Box 15490 
Orlando. FL 32858 
(305) 297-2095 
Georgia
Georgia Department of 
Natural Resources 
Environmental Protection 
Division
205 Butler S’reet, SE 
Floyd Towers East, Suite 
1166
Atlanta. GA 30334 
(404) 656-6905 
Hawaii
Environmental Protection 
and Health Services 
Division
Hawaii Department of 
Health
591 Ala Moana 
Boulevard 
Honolulu, HI 968.1 
(808) 548-4383 
Idaho
Radiation Control Section 
Idaho Department of 
Health and Welfare 
Statehouse Mall 
Boise, ID 83720 
(208) 334-5879 
Illinois
Illinois Department of 
Nuclear Safety 
Office of Environmental 
Safety
1035 Outer Park Drive 
Springfield, IL 62704 
(217) 546-8100 or 
(800) 225-1245 (in Stale) 
Indiana
Division of Industrial 
Hygiene and Radiological 
Health
Indiana State Board of 
Health
1330 W. Michigan Street, 
P.O. Box 1964 
Indianapolis. IN 
46206-196-1 
(317)633-0153

Iowa
Bureau of Environmental 
Health
Iowa Department of 
Public Health 
Lucas Stale Office 
Building 
Des Moines. IA 
50319-0075 
(515) 281-7781 
Kjnsas
Kansas Department of 
Health and Environment 
Forbes Field. Building 
321
Topeka. KS 66620-0110 
(913) 862-9360 Ext. 288 
Kentucky
Radiation Control Branch 
Cabinet for Human 
Resources
275 East Main Street 
Frankfort. KY 40621 
(502) 564-3700 
Louisiana
(.ouisiana Nuclear Energy
Division
P.O. Box 14690
Baton Rouge. LA
70898-4690
(504) 925-4518
Maino
Division of Health
Engineering
Maine Department of
Hum3n Services
State House Station 10
Augusta. ME 04333
(207) 289-3826
Maryland
Radiation Control
Department of the
Environment
7th Floor Mailroom
201 W. Preston Street
Baltimore, MD 21201
(301) 333-3130 or (800)
872-3666
Massachusetts
Radiation Control
Program
Massachusetts
Department of Public
Health
23 Service Center 
North Hampton. MA 
01060
(413) 586-7525 or 
(617) 727-6214 (Boston) 
Michigan
Michigan Department of 
Public Health 
Division of Radiological 
Health
3500 North Logan. P.O. 
Box 30035 
Lansing, Ml 48909 
(517) 335-8190

Minnesota
Section of Radiation
Control
Minnesota Department of 
Health
P.O. Box 9441
717 SE Delaware Street
Minneapolis, MN 55440
(612) 623-5350 or |800|
652-9747
Mississippi
Division of Radiological 
Health
Mississippi Department 
of Health 
P.O. Box 1700 
Jackson, MS 39215-1700 
(601) 354-6657 
Missouri
Bureau of Radiological 
Health
Missouri Deparment of 
Health
1730 E. Elm, P.O. Box 
570
Jefferson City. MO 65102 
(314) 751-6083 
Montana
Occupational Health 
Bureau
Montana Department of 
Health and
Environmental Sciences 
Cogswell Building A113 
Helena. MT 59620 
(406) 444-3671 
Nebraska
Division of Radiologi :nl 
Health
Nebraska Department f 
Health
301 Centennial Mall 
South
P.O. Box 95007 
Lincoln. NE 68509 
(402) 471-2168 
Nevada
Radiological Health 
Section
Health Division 
Nevada Department of 
Human Resources 
505 East King Street. 
Room 202
Carson Citv, NV 89710 
(702) 885-5394 
New Hampshire 
New Hampshire- 
Radiological Health 
Program
Health and Welfare 
Building 
6 Hazen Drive 
Concord. Nil 03301-6527 
(603) 271-4588
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. N«w Jersey Ohio \ S. Dakota- • '  ‘ »f tp  1 W. Virginia
Now Jersey Department - Radiological Health WsSEgtOfllce of Air Quality and : Industrial Hygiene.38j®F-Now Jersey Department yynouiotogicarn
of Environmental . - / .^  Program ’ Solid Waste ’ Division
Protection ' Ohio Department o f i .  South Dakota Dept, of • West Virginia
380 Scotch Road. CN-411 Health : . Water & Natural '„V-; Department of Health
Trenton, NJ 08625 ,1224 Klnnear Road ' ,-V- Resourcos ■ 151 11th Avenue
(609) 530-4000/4001 • o r ' ' ‘ ------
(800) 648-0394 
or
(201) 879-2062 (N. N'J ; |.'> only) Plerro. SD 57501-3181
Radon Field Office) • Oklahoma •.'/ 7 ^  (605) 773-3153 
New Mexico Radiation and Special'.’' Tennessee ’ :'..V

.;,v£ Surveillance Monitoring Hazards Service Division of Air Pollution
Ji/-. Section Oklahoma State Dept, of ; Control

New Mexico Radiation - Health - y Custom House
-Protection Bureau P.O. Box 53551 , 701 Broadway •. “ •

' P.O. Box 968 Oklahoma City. OK Nashvillu, TN 'JV'i' v'tV
'  Santa Fe. NM 87504-0968 73152 37219-5403

(505) 827-2957 (405) 271-5221- (615) 741-4634 ./  ’
Oregon "V**,- ; Texas . - '•'? >n
Oregon State Health -V. ? Bureau of Radiation
Department ! . Control i ’

!&v 
iSsfc

7^7 -

;> -

New York
Bureau of Environmental

'ja,* Rtdiatlon Protection 
Niw York State Health 
Department 

j ' . Empire Slate Plaza, .
; j  / Corning Tower

South Charleston. WV 
25303
(304) 348-3526/3427 
Wisconsin 
Division of Health 
Section of Radiation 
Protection 
Wisconsin Dept, of 
Health and Social - 
Services
5708 Odana Road 
Madison, Wl 53719 
(608) 273-5180 
Wyoming
Radiological Health 
Services

77/ “ A w ,,- , ,  . Pennsylvania
V A t e , N« J ? 237 Bureau of RadiationTi f :  (512)

•Vi:. . 518 473-3613 or PrnK.rllnn
ffinnt 4S«.11S« (In sr.1.1 Lrolect on , „  Utah

1400 S.W. 5th Avenue, Texas Department of V- y-. Wyoming Department of
Portland. OR 97201 Health ; ■ Health and Social
(503) 229-5797 v?> , 1100 West 49th Street “
Pennsylvania -.''vis ' Austin. TX 78756-3189

‘ " '* 1  835-7000

Services 
Hathway Building
4 lh Flnnr

S iiK  (800) 450-1158 (in State)! nr
W :  {?<«» 3« .3722fN Y , ̂  Resources
i- . Enerav R e s e a rc h  ft • - r, c  ,

Pennsylvania Department, Bureau 
of Environmental

I'i", • Development 
1 V; Authority)
; N, Caroline1../4

Research & P.O. Box 2063

Control , s , , .  . ,
.Utah State Department o f A f . r W & ! 

A-^Health . ■ .
. Harrisburg, PA 1 7 1 2 0 ^ -  state Health Department ‘

. (717) 787-2480 - .v£ Building ' ‘ ..............................  '
s’ .i'-i Puerto Rico • Box 16690

" w.Salt Lake Cily, I 
84116-0690 
(801) 538-6734 &

Raleigh. NC 27603-2008'V Rlrpde Island 
(919) 733-4283 , ,  B‘v ^.on Occupational

Health and Radiological ^-• 4 2 ,
N. Dakota -ViVV-r  ̂ rnntrnlI ~ n s . t VO .iV-*- -» wUIIUUI . . ..rvuiitmiauotiuii ul

•-V  c , Rhode Island Department -10 Baldwin Street ̂V /c .-rE n v iro n m en ta l..V -T .• _r u_.nv. • w m

'  &  n "  J V  • 206 Cannon Bldg,-. -.-//.VX (802) 828-2
kO,,arSu l0,.c .  75 Davis Street Virginia

?®P a £?•’ Providence, RI 02908 . Bureau o
:: 277.2438 • • • /^ H e a l th

ML5!0.0; .' Office Building ’

of Health

Bureau of Radiological
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T he  U.S. E n v ironm en ta l Protection Agency a n d  the U.S. 
Centers fo r  Disease Control are concerned about the  
increased  risk o f  d eve lo p in g  lung cancer faced  by persons  
exp o sed  to above-average levels  o f  radon in their  hom es.  
T h is  p a m p h le t  is a jo in t effort b y  EPA a n d  CDC. Its 
p urpose  is to h e lp  readers to u n d ers ta n d  the  radon  
prob lem  a n d  d ec id e  i f  th ey  n eed  to take action to reduce  
radnn leve ls  in the ir  hom es .

The U.S. Environmental Protection Agency and lliu U.S. Centers for 
Disease Control strive to provide accurate, complete, and useful 
information. However, neither the agencies, nor other persons 
contributing to or assisting in the preparation of this booklet—nor any 
person acting on the behalf of any ol these parties—makes any warranty, 
guarantee, or representation (express or implied) with respect to the 
usefulness or effectiveness of any information, method, or process 
disclosed in 'his material or assumes any liability for the use of—or for 
damages arising from the use of—any information, method, or process 
disclosed in this material.

W ha t is radon?
Radon is a radioactive gas which occurs in nature. You 
cannot see it, smell it, or taste it.

W he re does radon com e from ?
Radon comes from the natural breakdown (radioactive 
decay) of uranium. Radon can be found in high 
concentrations in soils and rocks containing uranium, 
granite, shale, phosphate, and pitchblende. Radon may 
also be found in soils contaminated with certain types of 
industria l wastes, such as the byproducts from uranium or 
phosphate mining.

In outdoor air, radon is diluted to such low 
concentrations that it is usua lly nothing to worry about. 
However, once inside an enclosed space (such as a home) 
radon can accumulate. Indoor levels depend both on a 
bu i ld ing ’s construction and the concentration of radon in 
the underlying soil.

H ow  does radon a ffe c t me?
The only known health effect associated with exposure to 
elevated levels of radon is an increased risk of developing 
lung cancer. Not everyone exposed to elevated levels of 
radon w il l  develop lung cancer, and the time between 
exposure and the onset of the disease may be many years.

Scientists estimate that from about 5,000 to about 20,000 
lung cancer deaths a year in the United States may be 
attributed to radon. (The American Cancer Society expects 
that about 130,000 people w il l die of lung cancer in 1986. 
The Surgeon General attributes around 85 percent of all 
lung cancer deaths to smoking.)

Your risk of developing lung cancer from exposure to 
radon depends upon the concentration of radon and the 
length of time you are exposed. Exposure to a slightly 
elevated radon level for a long time may present a greater 
risk of developing lung cancer than exposure to a 
significantly elevated level for a short time. In general, 
your risk increases as the level of radon and the length of 
exposure increase.



H ow  ce rta in are sc ie n tis ts o f th e risks?
With exposuro to radon, as with other pollutants, there is 
some uncertainty about the amount of health risk. Radon 
risk estimates are based on scientific studies of miners 
exposed to varying levels of radon in their work 
underground. Consequently, scientists are considerably 
more certain of the risk estimates for radon than they are 
of those risk estimates which rely solely on studies of 
animals.

To account for the uncertainty in the risk estimates for 
radon, scientists generally express the risks associated 
with exposure to a particular level as a range of numbers. 
(The risk estimates given in this booklet are based on the 
advice of EPA’s Science Advisory Board, an independent 
group of scientists established to advise EPA on various 
scientific matters.)

Despite some uncertainty in the risk estimates for radon, 
it is w ide ly believed that the greater your exposure to 
radon, the greater your r isk  of developing lung cancer.

H ow  does radon cause lung cancer?
Radon, itself, naturally breaks down and forms radioactive 
decay products. As you breathe, the radon decay products 
can become trapped in your lungs. As these decay 
products break down further, they release small bursts of 
energy which can damage lung tissue and lead to lung 
cancer.

W hen d id radon becom e a p rob lem ?
Radon has always been present in the air. Concern about 
elevated indoor concentrations first arose in the late IQGO’s 
when homes were found in the West that had been built 
w ith materials contaminated by waste from uranium 
mines. Since then, cases of high indoor radon levels 
resulting from industrial activities have been found in 
many parts of the country. We have only recently become 
aware, however, that houses in various parts of the U.S. 
may have high indoor radon levels caused by natural  
deposits of uranium in the soil on which they are built.

Doos eve ry hom e have a p rob lem ?
No, most houses in this country are not like ly to have a 
radon problem; but relatively few houses do have highly 
elevated levels. The dilemma is that, right now, no one 
knows which houses have a problem and which do not.
You may wish to call your state radiation protection office 
to find out if any high levels have been discovered in your 
area.

Many states, as well as the federal government, are 
sponsoring work to identify areas of the country which are 
like ly to have indoor radon problems. However, early 
results from this work are inconclusive. If you are 
concerned that you may have an indoor radon problem, 
you should consider having your home tested.
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H ow  does radon  ̂ e t in to a home?
Radon is a gas which can mcv* through small spaces in 
the soil and rock on which a house is built. Radon can 
seep into a home through dirt floors, cracks in concrete 
floors and walls, floor drains, sumps, joints, and tiny 
cracks or pores in hollow-block walls,

Radon also can enter water within private wells and be 
released into a home when the water is used. Usually, 
radon is not a problem with large community water 
supplies, where it would like ly be released into the 
outside air before the water reaches a home. (For more 
information concerning radon in water, contact your 
state’s radiation protection office.)

In some unusual situations, radon may be released from 
the materials used in the construction of a home. For 
example, this may be a problem if a house has a large 
stone fireplace or has a solar heating system in which heat 
is stored in large beds of stone. In general, however, 
build ing materials are not a major source of indoor radon.

C om m o n Radon E n try P o in ts

^  Water Supply

4

■ r jr* :*fv>.

i

; • - ; -

H ow  is radon de tec ted?
Since you cannot see or smell radon, special equipment is 
needed to detect it. The two most popular, 
commerciaily-available radon detectors are the charcoal 
canister and the alpha track detector. Both of these devices 
are exposed to the air in your home for a specified period 
of time and sent to a laboratory for analysis.

Charcoal Canisters
Test Period: 3 to 7 days
Approximate Cost: $10 to $25 for one canister

Alpha Track Detectors
Minimum Test Period: 2 to 4 weeks 
Approximate Cost: $20 to $50 for one 
detector; discounts for multiple detectors

There are other techniques—requiring operation by 
trained personnel—which can be used to measure radon 
levels, but such techniques may be more expensive than 
the devices shown above.

Your measurement result w il l be reported to you in one 
of two ways. Results from devices which measure radon 
decay products are reported as "Working Levels” (WL). 
Results from devices which measure concentrations of 
radon gas are reported as "picocuries per liter" (pCi/l).
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H ow  can I g e t a radon de te c to r?
Homeowners in some areas are being provided with 
detectors by their state or local government. In many areas, 
private firms offer radon testing. Your state radiation 
protection office may be able to provide you with 
information on the availability of detection devices or 
services.

The U.S. Environmental Protection Agency conducts a 
Radon Measurement Proficiency Program. This voluntary 
program allows laboratories and businesses to demonstrate 
their capabilities in measuring indoor radon. The names of 
firms participating in this program can be obtained from 
your state radiation protection office or from your EPA 
regional office.
H ow  shou ld radon de te c to rs be used?
Obtaining a useful estimate of the radon level in your 
home may require that several detectors be used to make 
measurements in different areas. Following the steps 
below should provide the information needed as you 
decide whether or not further action is advisable. (In 
making radon measurements, you should be sure to follow 
the instructions of the manufacturer as to the proper 
exposure period for the particular device you are using.)
Step One: The screening measurement
The first step you should take is to have a short-term 
“screening” measurement made to give you an idea of the 
highest radon level in your home. Thus, you can find out 
quick ly and inexpensively whether or not you have a 
potential radon problem.

The screening measurement should be i. '^e in the 
lowest livable area of your home (the basemen, if you 
have one). A ll w indows and doors should be closed for at 
least 12 hours prior to the start of the test, and kept closed 
as much as possible ‘hroughout the testing period. This is 
necessary to keep the radon level relatively constant 
throughout the testing period. Because of the need to keep 
the w indows closed as much as possible, we recommend 
that you make short-term radon measurements during the 
cool months of the year.

6

Step Tw ’! Determining the need for further measurements
In most cases, the screening measurement is not a 

reliable measure of the average radon level to which you 
and your family are exposed. Since radon levels can vary 
greatly from season to season as well as from room to 
room, the screening measurement only serves to indicate 
the po ten tia l for a radon problem. Depending upon the 
result of your screening measurement, you may need to 
have follow-up measurements made to give you a better 
idea of the average radon level in your home.

The following guidance may be useful to you in 
determining the urgency of your need for follow-up 
measurements.

If your screening measurement result is greater than 
about 1.0 WL or greater than about 200 pCi/l. you should 
perform follow-up measurements as soon as possible. 
Expose the detectors for no more than one week. Doors 
and windows should be closed as much as possible during 
testing. You should also consider taking actions (see page 
13) to immediately reduce the radon levels in your home.

If your screening measurement result is about 0.1 WL to 
about 1.0 WL or about 20 pCi/I to about 200 pCi/l, perform 
follow-up measurements. Expose detectors for no more 
than three months. Doors and windows should be dost d 
as much as possible during testing.

If your screening measurement result is about 0.02 WL 
to about 0.1 WL or about 4 pCi/l to about 20 pCi/l, 
perform follow-up measurements. Expose detectors for one 
year, or make measurements of no more than one week 
duration during each of the four seasons.

If your screening measurement result is less than about 
0.02 WL or less than about 4 pCi/I, follow-up 
measurements are probably not required. If the screening 
measurement was made with the house closed up prior to 
and during the testing period, there is relatively little 
chance that the radon concentration in your home w il l  be 
greater than 0.02 WL or 4 pCi/l as an annua! average.
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Follow-up measurements w il l provide you with a 
relatively good estimate of the average radon concentrate a 
to which you and your family are exposed. We strongly 
recommend that you make follow-up measurements 
before you make any final decisions about whether to 
undertake major efforts to permanently correct the 
problem.

Follow-up measurements should be made in at least two 
lived-in areas of your home. If your home has lived-in 
areas on more than one floor, you should make 
measurements in a room on each of the floors. An example 
is to take a measurement in the living room on the first 
floor and another in a second-floor bedroom. The results 
of the follow-up measurements should be averaged 
together.

W ha t do m y te s t re su lts mean?
The results of your follow-up measurements provide you 
with an idea of the average concentration throughou* your 
home. The actual risk you face depends upon the an. unt 
of time you are exposed to this concentration.

The figures on the facing page illustrate the number of 
lung cancer deaths, out of a group of 100 people, that 
scientists would attribute to exposure to specific levels of 
indoor radon. The first three figures assume that these 100 
ind iv idua ls spent 75 percent of their time in the dwelling 
for 70 years. The numbers below each picture indicate 
what scientists consider to be a reasonable range of 
estimates of lung cancer deaths that could be attributed to 
the radon exposure. This is in addition to the number of 
lung cancer deaths attributed to other causes. (On average, 
about four people out of a hundred die of lung cancer 
from all causes combined.) The pictures represent the 
midpoint of the ranges.

S t e p  T h r e e :  T h e  f o l l o w - u p  m e a s u r e m e n t Lung Cancer Doaths 
Associated With Exnosure 
To Various Radon Levels 

Over 70 Years

WL = 0.02 
pCi/l = 4

Between 1 and 5 out of 100

WL = 0.1 
pCi/l = 20

Between 6 and 21 out of 100

Between 44 and 77 out of 100

If these same 100 indiv idua ls had lived only 10 years 
(instead of 70) in houses with radon levels of about 1.0 
WL, the number of lung cancer deaths expected would be:
WL = 1.0 
pCi/I =■ 200

Between 1.4 and 42 out of 100
9
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Another way to think about the risk associated vvitli 
radon exposure is to compare it with the risk from other 
activities. The chart below gives an idea of how exposure 
to various radon levels over a lifetime compares to the risk 
of developing lung cancer from smoking and from chest 
x-rays. The chart als~ compares these levels to the average 
indoor and outdoor radon concentrations.

As you look at the chart, be sure to use tho proper 
radon-level column for your results (either WL or pCi/l).

Radon Risk Evaluation Chart

Estimated num ber of
pCi/l W L  lu n g  can ce r  d ea th s

due to radon exposure 
(out of 1000)

200

100

40

20

10

0.2

0.5

0.2

0.1

0.05

0.02

0.01

0.005

0.001

440— 770

270—630

120— 380

60—210

30— 120

13— 50

7— 30

3— 13

1— 3

C o m p a r a b le  
e x p o su re  le ve ls

1000 t im e s  
a ve ra g e  o u td o o r  
le ve l

100 t im e s  
a ve ra g e  in d o o r  
le ve l

100 t im e s
a ve ra g e  o u td o o r  M 
l e v e l

10 t im e s  a v e ra g e  ? 
i n d o o r  le ve l 4ti

C o m p a r a b le
risk

M o re  th a n  60 t im e s  
non-smoker risk
4 pack-a-day 
sm ok e r

20,000 ches t

10 t im e s
a ve ra g e  o u td o o r  A  
l e v e l m

mMM x‘ raYs Per year

P i l l
' 2 pack-a-day

. sm ok e r

; | ;W l pack-a-day 
$ : sm ok e r

5 t im e s  
I f  non-smoker risk

200 ches t  x-rays 
w; p e r  year

A v e r a g e  in d o o r  . 
le ve l 4

A ve r a g e  o u td o o r  . 
le v e l 4

Non-smoker 
r  risk of d y in g  

:: f r om  lu ng  c a n c e r

^ 2 0  ches t x-rays 
pe r  year

0

H ow  q u ic k ly shou ld I ta ke ac tion?
In considering whether and how quick ly to take action 
based on your test results, you may find the following 
guidelines useful. EPA believes that you should try to 
permanently reduce your radon levels as much as 
possible. Based on currently available information, EPA 
believes that levels in most homes can be reduced to about 
0.02 WL (4 pCi/l).
I f  your results are about 1.0 WL or higher, or about 200 
pCi/l or higher:
Exposures in this range are among the highest observed 
in homes. Residents should undertake action to reduce 
levels as far below 1.0 WL (200 pCi/l) as possible. We 
recommend that you take action with in several weeks.
‘f this is not possible, you should determine, in 
consultation with appropriate state or local health or 
radiation protection officials, if temporary relocation is 
appropriate until the levels can be reduced.
I f  your results are about 0.1 to about 1.0 WL, or about 20 
to about 200 pCi/l:
Exposures in this range are considered greatly above 
average for residential structures. You should undertake 
action to reduce levels as far below 0.1 WL (20 pCi/l) as 
possible. We recommend that you take action within 
several months.
I f  your results are about 0.02 to about 0.1 WL, or about 
4 pCi/l to about 20 pCi/l:
Exposures in this range are considered above average for 
residential structures. You should undertake action to 
lower levels to about 0.02 WL (4 pCi/l) or below. We 
recommend that you take action with in a few years, 
sooner if levels are at the upper end of this range.
I f  your results are about 0.02 WL or lower, or about 4 
pCi/l or lower:
Exposures in this range are considered average or slightly 
above average for residential structures. Although 
exposures in this range do present some risk of lung 
cancer, reductions of levels this low may be difficult, and 
sometimes impossible, to achieve.

Remember: There is increasing urgency for action at 
higher concentrations of radon. The higher the radon level 
in your home, the faster you should take ac thn Jo reduce 
your exposure. If you find elevated radon concentrations 
in your home, you should take Ihe relatively easy, 
short-term actions described on page 13.
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A re th e re o th e r fa c to rs I shou ld cons ide r?
Mosi of Ihe risk information given in this pamphlet, as 
weir as the recommendations for taking corrective action, 
are based on the general case. Your indiv idua l liv ing 
paltems could influence your assessment of your risk and 
your decisions about the need for further action. Your 
answers to the following questions may help you evaluate 
your personal risk.
• Does anyone smoke in your home? Scientific evidence 
indicates that smoking may increase the risk of exposure 
4o radon. In addition, smoking significantly increases your 
overall risk of lung cancer.
• Do you have children liv ing at home? Although there 
are no studies of children exposed to radon to determine 
whether they are more sensitive than adults, some 
scientific studies of other types of radiation exposure 
indicate that children may be more sensitive. 
Consequently, children could be more at risk than adults 
from exposure to radon.
® How much time does any family member spend at 
home? The risk estimates given in this pamphlet assume 
that 75 percent of a person’s lime is spent at home. If you 
or your family spend more or less time at home, you 
should take this into consideration.
• Does anyone sleep in your basement? Since radon 
concentrations tend to be greater on the lower levels of a 
home, a person who sleeps in the basement is l ike ly to 
face a greater risk than a person who sleeps in a 
second-floor bedroom.
• How long w il l you live in your licme? The risk 
estimates in this booklet are based on the assumption 
that you w i l l  be exposed to the radon level found in your 
home for roughly 70 years. As you evaluate your potential 
risk, therefore, you might consider the total amount of 
time you expect to live in your home. But remember: other 
houses you have lived in—or w il l l ive in—may have the 
same or higher radon levels.

H ow  can I (reduce m y risk from  radon?
Your risk of lung cancer from exposure to radon depends 
upon the amount of radon entering your home and the 
length of time it remains in your living areas. Listed 
below are some actions you might take to immediately 
reduce your risk from radon. These actions can be done 
quick ly and with minimum expense in most cases.
• Stop smoking and discourage smoking in your home. By 
doing so, you should reduce your fam ily’s overall chance 
of developing lung cancer, as well as reducing your 
fam ily’s risk from radon exposure.
• Spend less time in areas with higher concentrations of 
radon, such as the basement.
• Whenever practical, open all w indows and turn on fans 
to increase the air flow into and through the house. This is 
especially important in the basement.
• If your home has a crawl space beneath, keep the 
crawl-spp.ce vents on all sides of the house fu l ly  open all 
year.

While the above actions w il l help reduce your risk from 
radon, they generally do not offer a long-term solution.
You can find more information about permanent, 
cost-effective solutions to a radon problem in the EPA 
publication, Radon Reduction M ethods: A Homeowner's 
Guide. A copy of this booklet may be obtained from your 
state radiation protection office or from your EPA regional 
office.

Before undertaking major modifications to your home, 
we recommend that you consult with your state radiation 
protection office to obtain whatever specific advice or 
assistance they may be able to provide for your particular 
situation.
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S o u r c e s  o f  I n f o r m a t i o n

If you would like further information or 
explanation on any of the points mentioned in this 
booklet, you should contact your state radiation 
protection office.

If you have d iff icu lty locating this office you 
may call your EPA regional office listed below. 
They w i l l  be happy to provide you with the name, 
address, and telephone number for your 
appropriate state contact.

S ta te — EPA Region

Alabama— 1 Idaho— 10 Missouri— 7 Pennsylvania— 3
Alaska— 10 Illinois— 5 Montana— 8 Rhode Island— 1
Arizona— 9 Indian— 5 Nebraska— 7 South Carolina-—4
Arkansas— C Iowa— 7 Nevada— 9 South Dakota— 8
California— 9 Kansas— 7 New Hampshire— 1 Tennessee— 4
Colorado— 8 Kentucky— 4 New Jersey— 2 Texas— 6
Connecticut— 1 Louisiana— 6 New Mexico— G Utah— 8
Delaware— 3 Maine— 1 New York— 2 Vermont— 1
District of Maryland— 3 North Carolina— 4 Virginia— 3
Columbia— 3 Massachusetts— 1 North Dakota— 8 Washington— 10

Florida— 4 Michigan— 5 Ohio— 5 West Virginia— 3
Georgia— 4 Minnesota— 5 Oklahoma— 6 Wisconsin— 5
Hawaii— 9 Mississippi— 4 Oregon— 10 Wyoming— 8

EPA Reg iona l O ffices

EPA Region 1 
Room 2203 
JFK Federal Building 
Boston, MA 02203 
(017) 223-4045

EPA Region 2 
26 Federal Plaza 
New York, NY 10270 
(212) 264-2515

EPA Region 3 
041 Chestnut Street 
Philadelphia, PA 19107 
(215) 597-0320

EPA Region 4 
345 Courtland Street. NE. 
Atlanta, CA 30365 
(404) 001-3776

EPA Region 5 
230 South Dearborn Street 
Chicago, IE 60604 
(312) 353-2205

EPA Region G 
1201 Elm Street 
Dallas, TX 75270 
(214) 767-2630

EPA Region 7
726 Minnesota Avenue 
Kansas City, KS 66101 
(913) 236-2003

EPA Region 8 
Suite 1300 
One Denver Place 
999 18th Street 
Denver, CO 80202 
(303) 203-1710

EPA Region 9 
215 Fremont Street 
San Francisco, CA 94105 
(415) 974-8076

EPA Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 
(206) 442-7660



Alaska ^tate Hegislaturc
House o f Representatives

Committee on 
Community & Regional Affairs

®  7 / 4 S

Pouch V 
Slate Capitol 

Juneau, Alaska 99811 
(907) 465-1833

TO: Rep. H e n r y  Springer, Chairman H C R A

FROM: D a v i d  C. Harrison, P. A., H C R A

RE:

BILL REVIEW: M a r c h  7, 1988

HB 519 *An Act e s t a b l i s h i n g  a r e v o l v i n g  loan fund 
for r a d o n  m i t i g a t i o n ;  and p r o v i d i n g  for an 
e f f e c t i v e  date." Sponsors: Davis, Koponen, Ulmer

^ S e c t i o n  1. Findings: Legis l a t i v e  findings  indicate
e x p osure to r a d o n  in homes can cause some h e a l t h  concerns. 
That some A l a s k a n  h o m e o w n e r s  do not h a v e  the financial 
r e s o u r c e s  to install r a d o n  m i t i g a t i o n  system s in their 
homes. State r e s p o n s e  to the health threat p o s e d  by radon 
is n e c e s s a r y  and s h o u l d  con tinue or expand.

COMMENT: S. H e i d e r s d o r f ,  a r a d iolog ical p h y s i c i s t  of the
D i v i s i o n  of P u b l i c  Health, State of Alaska, r e p o r t e d  results 
of 2 A6 tests for r a d o n  in 246 Alaska homes and p r o v i d e d  the 
f o l l o w i n g :

204 homes  w i t h  4 or less (PCl/1) No r e m e d i a l  a c tion - 
16 homes w i t h  5 - 8  " could c o n s i d e r  some action

(18 hom es w i t h  9 - 2 0  " radon m i t i g a t i o n  s hould be
8 homes w i t h  20+ " taken w i t h  c o n c e n t r a t i o n  of

radon, p i c o c u r i e s  per liter of air.) ( A  p i c o c u r i e  is one 
t r i l l i o n t h  of a curie, a c o m m o n  unit of r a d i o a c t i v i t y . )
R a d o n  is a colorless, radioactive, h e a v y  g a s eous element. 
Curie is a unit of r a d i o a c t i v i t y  of a sample of an element 
in w h i c h  3.7 x  1 0 ^  n u c l e a r  disint e g r a t i o n s  o cc ur each 
s e c o n d .

N a t u r a l  R e s o u r c e s  G e o l o g i c  Management, a c o m p o n e n t  of Land 
and Public Safety, states that A laska is one of the few 
states for w h i c h  E P A  has little or no i n f o r m a t i o n  p e r t a i n i n g  
to r a d o n  p o t e n t i a l  or actual data from  r a d o n  surveys of 
homes or p u b l i c  buildi n g s .  L i mited data h a v e  b e e n  or are 
cu r r e n t l y  b e i n g  g a t h e r e d  in land surveys of s e l e c t e d  areas 
of the state. We do n o t  h a v e  enough data to e s t i m a t e  the 
m a g n i t u d e  of the s t a t e w i d e  ra don problem. See No. 4 HB 519.

*Sec. 2. AS 44.47. is a m e n d e d  by adding n e w  sections to 
read:

A R T I C L E  11A R A D O N  M I T I G A T I O N  R E V O L V I N G  L O A N  FUND.



Sec. 44.47.650. RADON M I T I G A T I O N  R E V O L V I N G  LOAN FUND. There 
is in the Depa rtment of Commu n i t y  and Regional Affairs the 
randon m i t i g a t i o n  revolvin g loan fund to carry out the 
p urposes of AS 44.47.650 - 44.47.658. The fund may not be 
used for any other purpose.

COMMENT: This Section provides legal authority to establish
the radon re volving loan fund w i t h i n  the DCRA.

Sec. 44.47.652 POWERS A N D  D UTIES  OF THE D EPARTMENT IN 
A D M I N I S T E R I N G  THE FUND.

The D C R A  m a y  m a k e  loans and adopt regulations as 
stated w i t h i n  this bill.

The D C R A  shall develop e l igibility  standards for 
loans and adopt guideline s for the determ inations of loan 
terms. Also provides for the disposing of p r o p e r t y  acquired 
through default or foreclosure of a loan hereunder.

Sec. 44.47.654 LOAN TERMS AND PAYMENTS
Loans m a y  not exceed $10,000.
Duratio n of loan m a y  not exceed 10 years.
Interest rate on a loan is the annual rate charged 

m e m b e r  banks for advances by the 12th Federal Reserve 
District on the day the loan is made.

All prin cipal and interest p ayments shall be paid into 
the radon m i t i g a t i o n  r e v o lving loan fund.

COMMENTS: General loan conditions est ablished are
considered basic loan conditions est ab l i s h e d  under similar 
laws dealing w i t h  state loans.

Sec. 44.47.656 ELI GIB I L I T Y  FOR LOANS.

1. radon m e a s u r e m e n t s  in the ho meow n e r ' s  residence 
exceeded six p i c o c u r i e s ;

2. a h o m e o w n e r  has appl ied for a loan to mitigate 
the effects of radon from a state charter ed or a federal 
lending institution, and the applic a t i o n  has been rejected;

3. the h o m e o w n e r  submits to the D C R A  a plan for the 
use of the loan funds that is approved by the commissioner;

4. the applicant m ee ts additiona l eligibility 
standards established by D C R A  u nder AS 44.47.652.

C O M M E N T S : Items 1 throug h 4 establishes eligibility for
radon m i t i g a t i o n  state loans from DCRA. Item n umber 2 
p a r t i c u l a r l y  points to a loan applicant that has been 
rejected a loan from a state or a federal lending 
institution m a y  apply for a radon m i t i g a t i o n  from DCRA.

Sec. 44.47.568. S P E CIAL A C C O U N T  ESTABLISHED.
A  foreclosure expense account is established as a 

reserve from fund equity.
Allows the D C R A  commiss ioner to expend money 

credited to the f o reclosure expense account w h e n  necessary



to p r o t e c t  the state's security interest in c o llateral on 
loans m a d e  u n d e r  AS 44.47.650 - 44.47.658 or to defray
expenses i n c u r r e d  d u ring foreclosure p r o c e e d i n g s  after 
default b y  an obligor.

C O M M E N T : Pi'ovides g e ner al authority to initiate wa ys and
means to a c c o m p l i s h  legal tasks r egarding loans and p r o perty 
encumb e r e d  t h rough state loans per purposes of this bill.
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R a d o n
r o a d b l o c k
*In Winnipeg we had a radon prob­
lem." recalls Harold Westdal, presi­
dent of Dranjer Corp. Of 53 homes 
tested there, more than a third had 
concentrations of radon gas, a carcin­
ogen, above the US. Environmental 
Protection Agency’s recommended 
|imjt even in upstairs bedrooms.
Wcstdal’s company designed a sim­

ple assembly, called a Dranjer, to keep 
radon from wafting in through base­
m ent drains, a common entry point 
lwc drawing). Contractors began in­
stalling Dranjers in homes last year. 
The devices have helped reduce radon 
levels, and they have some beneficial
side effects.
Winnipeg’s problem isn’t unique. 

During the last two winters, the EPA 
nnd state agencies * ;ted more than
15,000 U.S. homes for radon gas. 
Xbout one fiffh had radon readings 
above that at which the EPA recom­
mends remedial action. Measurements 
taken in the summer, when houses re-

R u b b c r flange  in D ra n je r’s re tro f it  a s ­
sem bly  is tr im m ed  to  m a tc h  ex is tin g  
co v er p la te , w h ich  h o ld s it in  p lnce  to 
sea l b a sem en t floo r d ra in . B all ch eck  
valve p erm its  w a te r  to  flow d o w n w ard , 
b u t p re v e n ts  u p w a rd  g a s  in f iltra tio n .

ceive better ventilation, are usually 
lower. Still, the survey shows that 
radon is a widespread problem.
For some, it’s a fatal problem. The 

EPA estimates that radon causes be­
tween 5,000 and 20,000 lung-cancer 
deaths a year.
Radon, a radioactive decay product 

of uranium and radium, rises from 
rocks and soil. Luckily, monitoring the 
gas is easy [Sept. ’871; and reducing

infiltration isn’t necessarily difficult or 
expensive. In fact, sealing off a base­
ment floor drain can cut indoor radon 
levels by nearly half, according to 
studies by Canada’s National Research 
Council.
However, an ordinary seal defeats 

a drain’s purpose: to provide an exit 
route for laundry discharges, rainwa­
ter seepage, and spills. Even water 
traps (curved sections of pipe that hold 
water, obstructing airflow) may not 
stop radon, and they often dry up.
In Winnipeg, the Dranjer seal not 

only plugged radon leaks, but also 
solved a few other problems. Some res­
idents had complained about odors ris­
ing from sewer lines, reports Westdal. 
He says Dranjers keep out noxious 
fumes, mold spores, and insects. Cold 
air, too: In chilly climates, the seals 
reduce energy bills by up to 10 per­
cent, Westdal claims.
Dranjers are sold by hardware 

chains and cost less than $20. Retrofit 
models can be placed over sumps or 
drains. Dranjers made for new instal­
lations have a retaining ring that is 
set into the basement floor when the 
foundation is poured. Dranjer Corp., 
1441 Pembina Hwy„ Winnipeg, Man. 
R3T 2C4.— Dawn Stover



W k  A l a s k a  S t a t e  L e g i s l a t u r e

Representative Mike Davis District 19
P.O. Box V 
Juneau, Alaska 99811 
(907) 456-4930/4941

Interim Office:
P.O. Box 81435 
Fairbanks, Alaska 99708 
(907) 456-8161

TO: Rep. Henry S p r i i
Cha irman , Hous^/ & R e g io n a l A f f a i r s  Comm ittee

FROM: Rep. M ike Da\jas
DATE: A p r i l  6, 1988
RE: HB 519, e s t a b l i s h i n g  a radon m i t i g a t i o n  r e v o l v i n g  lo a n

fu n d  i n  th e  Dep t, o f  Community and R eg io n a l A f f a i r s .

A t ta c h e d  i s  a d r a f t  CS f o r  HB 519 w h ich  I  have p re p a re d  i n  
re sponse t o  con ce rn s  r a i s e d  by members o f  th e  Community and 
R e g io n a l A f f a i r s  Comm ittee . The p r im a r y  con ce rn  was t h a t  th e  
l e g i s l a t i o n  be b road  enough t o  p e rm i t  lo a n s  t o  m i t i g a t e  o th e r  
s e r io u s  in d o o r  a i r  p o l l u t a n t s  i n  a d d i t i o n  t o  ra d o n .

The d r a f t  CS renames th e  "Radon M i t i g a t i o n  R e v o lv in g  Loan 
Fund" t h e  " I n d o o r  A i r  Q u a l i t y  R e v o lv in g  Loan Fund " . S e c t io n  
4 4 .4 7 .6 5 8  on page two has been expanded t o  a l lo w  th e  
d e p a r tm en t t o  make lo a n s  f o r  " o t h e r  in d o o r  a i r  p o l l u t a n t s  i n  
th e  homeowner 's re s id e n c e  i f  th e  dep a r tm en t i d e n t i f i e s  them as 
p r i o r i t i e s . "

My o f f i c e  has i n v e s t i g a t e d  th e  o th e r  in d o o r  a i r  p o l l u t a n t s  
w h ich  may p re s e n t a h e a l t h  r i s k  t o  A la s k a n s . The EPA has 
g u id e l i n e s  f o r  am b ie n t , o r  o u t s id e ,  a i r  q u a l i t y .  The s t a t e  
and f e d e r a l  O c c u p a t io n a l S a fe ty  and H e a l th  A d m in i s t r a t i o n s  
(OSHA) have s e t  p e r s o n a l exposu re l i m i t s  f o r  a p p ro x im a te ly  400 
c o n tam in a n ts  i n  th e  w o rk p la c e . These in c lu d e  methane, 
fo rm a ld e h yd e , ca rbon monox ide , and a s b e s to s , b u t n o t ra d on .
I n  i t s  in s p e c t io n s ,  th e  s t a t e  OSHA o f f i c e  has fo u nd  no o f f i c e  
s i t u a t i o n s  e x ceed in g  th e  l e g a l  exposu re  l i m i t s .

The CS wou ld p e rm i t  th e  lo a n  p rogram t o  ad a p t t o  new 
d i s c o v e r i e s  abou t a i r  p o l l u t a n t s  and m i t i g a t i o n  te c h n iq u e s . 
However, I  b e l ie v e  radon sh o u ld  rem a in th e  p r im a r y  fo c u s  o f  
t h e  lo a n  fu n d  f o r  s e v e r a l re a son s . We know t h a t  a s e r io u s  
radon p rob lem  e x i s t s  i n  A la s k a . A t t h i s  t im e  radon i s  th e  
w o r s t  r e s i d e n t i a l  a i r  p o l l u t a n t  i n  te rm s o f  numbers o f  
A la s ka n s  f a c in g  a s i g n i f i c a n t  h e a l t h  r i s k .  The te c h n o lo g y  
e x i s t s  t o  reduce radon  l e v e l s  i n  homes. F i n a l l y ,  radon 
c o n tam in a t io n  r e s u l t s  from  th e  g e o lo g ic a l  c h a r a c c e r i s t i c s  o f  
th e  la n d  r a t h e r  th a n  o b je c t s  b ro u g h t i n t o  th e  home.

I  w ou ld  a p p r e c ia te  a h e a r in g  f o r  HB 519 and HB 52p a t  y o u r 
e a r l i e s t  c o n ven ie n ce . O JL.

tr
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Chenowech
3/31/88

Original sponsors: Davis, K o ponen
and Ulmer

IN THE HOUSE

CS F O R  H O U S E  BILL NO. 519 ( )

IN THE L E G I S L A T U R E  OF THE S TATE OF A L A S K A  

FI F T EENTH L E G I S 1 A T U R E  - S E C O N D  S E SSION

i.. BIL L

For an A c t  entitled: "An A c t  e s t a b l i s h i n g  a r e v o l v i n g  loan fund to miti-

£ •fo*' ■* irwi
gate r a d o n  and i n door air pollutants; and providing  

for an effective date."

BE IT E N A CTED BY THE L E G I S L A T U R E  OF THE STATE OF ALASKA:

* Section 1. FINDINGS. The l e g islative finds that

(1) exposure to r a d o n  poses a serious threat to p u b l i c  health 

and is estimated to cause a p p r o x i m a t e l y  5,000 to 20,000 lung c ancer deaths 

each year nationally;

(2) fourteen p e rcent of the in door r a d o n  m e a s u r e m e n t s  m a d e  by 

the state's divisions of geolog i c a l  and g e o p h y s i c a l  surveys and public

h ealth excee ded four picocuries, the level at w h i c h  the Envir o n m e n t a l
•/

P r o t e c t i o n  A g e n c y  recommends action be taken  to r educe the level;

(3) there m a y  be other indoor air p o l l u t a n t s  that p r e s e n t  seri- 

ous h e a l t h  risks to Alaskans;

(4) environment al conditions in A l a s k a  co ntri b u t e  to the h e a l t h
E rcvdovT}

risk of indoor air pollu t i o n  due to the long h e a t i n g  season, amount of time

spent indoors, and press ure d i f f eren tials c aused  by extreme  i n d o o r - o u t d o o r

temperature differentials;

(5) high levels of radon m a y  decr e a s e  p r o p e r t y  values, making 

loans diffi cult to obtain and greatly h i n d e r i n g  resale;

(6) techniques such as vapor barriers, a i r - t o - a i r  heat e x c h a n g­

ers, and certain house p r e s s u r i z a t i o n  strategies m a y  be used to m i t i g a t e  

radon in homes;

(7) many Alaskan s do not have the financial -ources to install

- i -  C SH E 5 1 9 (  )
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mitigati on systems to reduce the amount of radon and ot her i n d o o r  air 

pollutants in their homes; and
Q f-oAovTJ

(8) state r e s p o n s e  to the h e a l t h  threat po sed b y  i n d o o r  air 

pollution is es sential and should continue at existing or e x p a n d e d  levels.

* Sec. 2. A S  44.47 is amended  by a dding  n e w  sections to read:
v\ p4\\ 'Viô O-Vion J

A R T I C L E  11A. INDOOR A I R  Q U A L I T Y  R E V O LVING LOAN FUND.

L  P .o .d o n

Sec. 44.47.650. INDOOR A I R  Q U A L I T Y  REVOLVING L O A N  FUND. There

is created in the Departmen t of C o m m u n i t y  and Regional A f f a i r s  the 

r radon mi Vi<̂ <xVio rV]
indoor air q u a l i t y  re volving loan fund to carry out the p u r p o s e s  of 

AS 44.47.650 - 44.47.658. The fund m a y  not be u s e d  for a n y  other 

p u r p o s e .

Sec. 44.47.652. P OWERS AND D UTIES OF THE D E P A R T M E N T  IN A D M I N I S­

TERING THE FUND. (a) The d epartment m a y

(1) m a k e  loans to homeowners  to mitigate the e f f ects of

(A) radon on p r o perty u s e d  as the h o m e o w n e r’s r e s i­

dence;

  (B) .other indoor air pollutants in the h o m e o w n e r ' s
-  - -

r e s i d e n c e - i f " t h e  department identifies them as priorities;

(2) adopt regulations n e c e s s a r y  to carry out the p r o v i s i o n s  

of AS 44.47.650 - 44.47.658.

(b) The d epartm ent shall

(1) determine by r e g u l a t i o n  eligibility for loans b a s e d  on
N

a m e a s u r e m e n t  of air quality w i t h i n  the borrower's residence; e l i g i­

bility m u s t  be es tablished based on a sliding scale that i n v e r s e l y  

relates the m i n i m u m  measuremen t level to qualify for a loan to the 

length of the time period during w h i c h  the air q u ality m e a s u r e m e n t  was 

t a k e n ;

(2) develop other eligib i l i t y  standards for loans;

(3) adopt guidelines for the determi nation of loan terms. 

CSHB 5 i9( ) -2-
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(c) The d e p a r t m e n t  shall dispose of p roperty a c q u i r e d  through 

default or foreclosure of a loan m a d e  u nder AS 44.47.650 - 44.47.658.

D i s posal shall be m a d e  in a m a n n e r  that serves the best interests of 

the state, and m a y  i n c l u d e  the a m o r t i z a t i o n  of p ayments o v e r  a period 

of years.

Sec. 44.47.654. L O A N  TERMS A N D  PAYMENTS. ( a )  A  loan m a d e  by 

the department under AS 4 4 . 4 7 . 6 5 0  - 44.47.658 m a y  n o t  e x c e e d  $10,000.

(b) The d u r a t i o n  for r e p a y m e n t  of a loan m a y  n o t  e x c e e d  10 

y e a r s .

(c) The interest r a t e  on a loan made by the d e p a r t m e n t  under 

AS 44.47.650 - 4 4 . 4 7.658 is the annual rate charged m e m b e r  banks for 

advances by the 12th Federal' R e serve District on the day the loan is 

m a d e .

(d) A l l  p r i n c i p a l  and interest payments on loans u n d e r  AS 44.-

rpO.dor-1 /VI \
47.650 - 44.47.658 shall be p a i d  into the indo&r air q u a l i t y  revol ving 

loan fund.

Sec. 44.47.656. E L I G I B I L I T Y  F O R  LOANS. A  h o m e o w n e r  is eligible 

for a loan under AS 4 4 . 4 7 . 6 5 0  - 44.47.658 if
JL ro.c\on̂ I

(1) a m e a s u r e m e n t  of air pollutants in the h o meowner's

r e s i d e n c e  exc eeded the level d e t e r m i n e d  b y  p r ogram r e g u l a t i o n  under 

AS 4 4 . 4 7 . 6 5 2 ( b ) (1);

(2) the h o m e o w n e r  has applied for a loan to m i t i g a t e  the
£  re-do,. 3

effects of indoor air p o l l u t i o n  fr om a state chartered or federally 

c h a r tered lending institution, and the application has been rejected;

(3) the h o m e o v m e r  submits to the department a plan for the 

use of the loan funds that is a p p r o v e d  by the commissioner; and

(4) the a p p l i c a n t  m e e t s  additional e l i g i b i l i t y  standards

establis hed by the d e p a r t m e n t  u n d e r  AS 44.47.652.

Sec. 44 . A 7.658. S P E C I A L  A C C O U N T  ESTABLISHED. (a) There U

-3- C S H L  5 i9( )



£ ro-cNc,̂  vvr'l'̂ c>-̂1on'3
established as a special a c c o u n t  w i t h i n  the indoor air quality r e ­

volving loan fund the f o r e c l o s u r e  e x pense  account. This acco unt is 

e stabl i s h e d  as a reserve  f r o m  fund equity.

(b) The commissioner m a y  e xpend m o n e y  credited to the f o r e c l o­

sure expense account w h e n  n e c e s s a r y  to protect the state's securitv 

interest in collateral on loans m a d e  u n d e r  AS 44.47.650 - 44.47.658 or 

to d e f ray expenses i n c u r r e d  d u r i n g  foreclosure procee d i n g s  after a 

default by an obligor.

Sec. 3. This Act takes effect J u l y  1, 1988.
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OCCUPATIONAL«  SJ
M IE T O fiN M H E A m i:

I p S S

STEVE COWPER 
Governor of Alaska

JIM SAMPSON 
COMMISSIONER, DEPARTMENT OF LABOR

DIVISION OF LABOR STANDARDS AND SAFETY

TOM STUART, DIRECTOR 
P.O. Box 21149, Juneau, Alaska 99802-1149

Field Offices

3301 Eagle Street 
P.O. Box 7022 

Anchorage, Alaska 99510-7022

675-7th Avenue, Station J 
Fairbanks, Alaska 99701-4596

326 Dock Street 
Ketchikan, Alaska 99901-6408

309 Center Street 
Kodiak, Alaska 99615-6315

120 Trading Bay, Road Box 1909 
Kenai, Alaska 99611-1909

■ The standards prescribed in this subchapter are 
effective as of June 30, 1973, as amended October 
14, 1987. Alaska safety codes and standards apply 
to all places of employment. Information relative 
to the safety codes will be furnished by the above 

y o f f i c e s .



ALASKA DEPARTMENT OF LABOR

Section 18.60.010 of the Alaska Statutes designates the 
Alaska Department of Labor as the agency responsible 
for developing and administering an occupational safety 
and health program for the State of Alaska. To carry 
out this responsibility, AS 18.60.055 established the 
Division of Labor Standards and Safety.

The division is charged with the responsibility and has 
the authority to:

Enforce all laws and lawful orders requiring work 
and work places to be safe and healthful;

Investigate disabling or fatal occupational 
injuries and illnesses;

Inspect work places to determine if conditions are 
safe and healthful;

Develop occupational safety and health standards 
which, after adoption, have the effect of law; and

Establish special orders, or rules and regulations 
to cover a specific place of employment or process 
of work.

A variance from an occupational safety and health 
standard adopted by the department may be granted by 
the Commissioner of Labor as provided by AS 18.60.077, 
AS 18.60.081 and regulations promulgated pursuant 
thereto.

The safety and health standards prescribed in 
Subchapter 04, Occupational Health and Environmental 
Control Code, are adopted by reference in Title 8 of 
the Alaska Administrative Code and are effective as of 
June 30, 1973, as amended October 14, 1987.

Jim Sampson 
Commissioner of Labor

• C. *.{'■ ‘ * v ’
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0-i .01 o t 
01.0101 (d) (11

SUBCHAPTER 4 -  OCCUPATIONAL HEALTH 
AND ENVIRONMENTAL CONTROL

ARTICLE 1 -  OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL

04.0101 Air Contaminants. An employcc'i exposure to any maiorial listed 
m Tabic 1 -1 , 1-2 , or 1 -3  ol ihu section shall ho limited in accordance with 
the requirements ol ihe following paragraphs of 04.0101

(a) Table 1-1

(1) Materials with names preceded by 'C  --Colling values. An 
employee's exposure to any malarial in Table 1-1 , ihe name of which is 
preceded by a "C" (e.g. C Boron trifluoridel. shall at no time exceed the 
ceiling value given lor that malarial in the tah'e

121 Other materials — 8-hour time weighted averages. An 
employee's exposure to any material in Table 1 -1 , the name of which is not 
precoded by "C", in any 8-hour work shift ol a 40-hour work week, shall 
not exceed the 8 hour time weighted avorage given foi that material in the 
table

■(b) Table 1 -2 .

(1) Eight- hour time weighted averages. An employee's exposure 
to any material listed in Table 1 -2 , in any 8 -hour work shift of a 40-hour 
work week, shall not exceed the 8 -hour timo weighted average limit given 
for that maiorial In the table.

12) Acceptable ceiling concentrations. An employee's exposure to 
a material listed in Tablo 1 -2  shall not exceed at any time during an 8-hour 
shift (he acceptable coiling concentration limit given for the material In the 
table, except for a time period up to a concentration not oxceeding the 
maximum duration and concentration allowed in the column under "acceptable 
maximum peak above the acceptable ceiling concentration for an 8-hour shift."

(3) Example. During an 8 -hour work shift, an employee may be 
exposed to a concentration of Benzene above 25 p.p.m. (but never above 50 
p.p.m.) only for a maximum period of 10 minutes. Such exposure must be 
compensated by oxposures to concentrations less than 10 p.p.m. so that the 
cumulative exposure for tho entire 8 -hour work shift does not exceed a 
weighted average of 10 p.p.m.

(c) Table 1 -3 . An employee's exposure to any material listed in Tablo
1-3 , in any 8-hour work shift of a 40-hour viork weok, shall not exceed the 8-hour time weighted avorage limit given for that maiorial in the tablo.

(d) Computation formulae.

11) The cumulative exposure for an 8-hour work shift shall be 
computed as follows

CaTa ♦ CjjTt ♦  CnTn

8

Where:

E is the equivalent exposuro for tho working shift,

C is thu concentration during any puriorl of time whore the 
concontration remains constant,

3

04.0101(d)(2) ' 
04.0101(d)(4)

T is the duration in hours of the exposure at the concentration 
C.

The value of E shall not exceed the 8 -hour time weighted 
average limit in Table 1 -1 , 1 -2 , or 1 -3  for the material 
involved.

(2) To illustrate tho formula prescribed in 04.0101(d)(1), note that 
isoamyl acetate hat an 8-hour time weighted average limit ol 100 p.p m (Table
1-1). Assume that an employee is subject to the following axposuie

Two hours exposure al 150 p.p.m 
Two hours exposure al 75 p p.m.
Four hours exposure al 50 p.p.m.

Substituting this information in Ihe formula, we have

2 x 75 a 4 .x_50 , 81.25p.p.m.o

Sir.ce 81.25 p.p.m. u leoa then 100, the 8--hour time weighted 
average limit, Ihe exposure is acceptable.

(3) In c* 
compute the aquiva..

•■xture of air contaminants, an employer shali 
are as follows

Cl C2 Cn
Em * —  + —  ♦ ... —

Li L2 Ln

Where:

Em it the equivalent exposure for the mixtpre.

C is the concentration of a particular contaminant,

L is the exposure limit for that contaminant, from Table 1-1
1 -2 , or 1-3.

The value of Em shall not exceed unity (1)

14) To illustrate the formula prescribed in 04.0101 (d)(3), consider 
the following exposures:

Material

Acetone (Table 1-1)
2 - Butanono (Table 1-1) 
Toluene (Tobla 1-2)

Actual con­
centration 
of 8-hour 
exposure

500 p p.m 
45 p.p m. 
40 p p.m

Substituting in the formula, ws have:

C . .50& * _35m  _4G
m 1.000 200 200

E„, -  0.500 • 0.225 » 0.200

8- hour time
weighted
average
oxposure
limit

1.000 ppm 200 p p nr 200 p p in

0.925

4



Since Em •» less limn unity (1). the cxposuie combination it 
VMftlim acceptable limut,

le) To achlova compllanca with 04.0101 (a) ihrouflh Id), administrative 
of engineering conlroli must lift! be determined end Implemented whenever 
feasible. When tuch controli are not feasible to  achieve full compliance, 
protective equipment or any other protective measures shell be usad to keep the 
exposure of employees to air contaminants within the limits prescribed in 
04.0101. Any equipment or technical measure used for this purpose must bo 
approved for each particular use by a competent industrial hygienlst or other 
technically qualified person. Whenever respirators are used, their use shall comply 
with 01.0403.

If) W henever percussion drilling is pe rfo rm ed , the drilling ap p ara ­
tus shall be p rov ided  w ith engineering co n tro ls  w hich will suppress the 
drilling d u st. This m ay be occom pilshad by m eth o d s know n as "dam p 
d rilling ," "m od ified  w et d rillin g ,"  "d e te rg en t d rilling ,"  "d u st ex tra c tio n "  
or any o th e r  m eans of dust co n tro l w hich producos com parab le  results.

TABLE 1-1

04.0101 (o)
Tablo 1-1

Substance p.p.m.8 mg./M3 b

Acetaldehyde...................—     200 360
Acetic acid     10 25
Acetic anhydride      6 20
Acetone....,    1,000 2,400
Acetomtrile  40 70
Acetylene dichloride, see 1, 2 -  Dichloroethylene.....................................................
Acetylene tetrabrom ide  1 14
Acrolein .....................    0.1 0.25
Acrylamide -S k in  .........................................................................   -3

Aldrin -Skin...................................................................................     0.25
Allyl alcohol - S k in   2 6 f
Altyl chloride   1 3
•*C Allylglyddyl ether (AGE)     10 45
Allyl propyl disulfide     2 12
2-Aminoethanol, see Ethanolamine
2-AmmopyriiJine ..............     0.6 2
••Ammonia     °0  35
Ammonium sulfamate (Ammatel .......................................... 15

......................  100 525n-Amyl acetate
sec-Amyl acetate   125 650
Aniline -S k in    5 10
Anisidiue (o, p isomers) -Skin ..............................   0.5
Anrmuny and compounds las Sb) ...........   0.5
ANTU (alpha naplilhyl thiourea) ............................    0.3

Arsine....................................................     0.05 0.2
Azmphos methyl -Skin .............................................................  0.2
Barium (soluble compounds!.....................................................  0.6
p-Bunzoquinone, see Guinone.
Benzoyl puroxido ................................................................  5
Benzyl chloride      1 5
Biphenyl, see Diphenyl...........................................................................................
Bisphenol A, see Diylycioyl ether ......................................................................
Buion oxide  .....................................................     15
C Boron trilluoride     1 3
Bromine   .................................................................  0.1 0.7
Biomolorm -Skin ......................................................  0.5 5
Butudicno (1, 3'butudicne)   1.000 2,200
Butunclhiol, see Butyl tnorcojiiaii.........................................................................
2-Outanonc   200 500
2-Butoxy ethanol (Butyl Collusolve) -Skin   50 240
Butyl acetate (n-butyl acetate)   tl.O 710

5
Change 3
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Substance . p.p.m.1 mg/M3 b
see Ouiyl acetate .......     200 950
ten Butyl acetate ..................................  200 950
Butyl alcohol ........................................................... 100 300
tec Butyl alcohol ...................................................... 150 450
tart-Butyl alculiol ...................................................... 100 300
C Butyiaiiuiie -Skin .................    5 15
C teil-Butyl chromale (at Cr0 3 l -Skin ............................  0.1
n Uutyl glytidyl ether (OGE).................................... SO 270
•Butyl mercaptan ....................................   10 35
ptert Butyltoluene ................................................  10 60

Calcium oxide   ......................................................  ... 5
Camphor ..........................................  ... 2
Caibaiyl ISevin © I ..................................................................  5
Caibnn black ....................................................................... 3.5
Cjibun dinxidu ............................................................. 5,C^/~. 9,000
Caibon monoxide    r" 55
Chloitlane -Skin ..............................................................  0 5
Chluimated tomphene -Skin......................................   OS
Chlotinaied diphenyl oxide .................................................  0 5

C Chlorine —  ............................................................  i 3
Chlorine d ioxide ..................................................... °  ] “-3
C thtbline trifluoncle’ ............................................... 0.1 0 4
C Cliloroucetaldehyde .................................. .............  1 3
a  -Chluioacutophenune (phenacylchloride)..............  0.05 0.3
Chloiobentcne (nionoehloiobaniena) ...„..................  75 350
oChlorobenzylidena malononitrile (OCBM) ..........  0.05 0.4
Clilorobromomolhanu ...............................................   200 1.050
2Chloro-1, 3hutadiune, sea Chloroprane ............................................................
Clilorodipheiiyl (42% Chlorine) -S k in ................................... •
Clilorodiphenyl (5414 Chlorine) -Skin ................................  ’ 0.5
1-Chloro, 2, 3 epoxypiopane, sea Epichlorhydrin................................................
2 Cliluroctliaiiol, sou Ethyleno chlorohydrin .......................................................
Chloroethytene, see Vinyl chloride .......................................................................  •-.... /
C Chlorfoim (trichloromelhane).................................  50 240
I'Chloro-t-muopropane .............................................  20 100
Chloropicrin ...............................................................  0.1 0.7
Chloroprcne (2<hloro-1, 3 butadiene) -Skin .............. 25 90
Chromium, sol. chromic, chromous

suits as Cr ...................................................................... 0.5
Mcial and insol. sails ......................................................  1

Coal tar pilch volatiles (banzeno soluble 
fraction) anthracene, Bel’, phenanthrene,
acridinu, chrysone, pyione  .....................................  0 2

Cobalt, motal fume ano dust................................................ 0.1
Coppei fume....................................................................... . 0 1

Ousts and mists ............................................ ........... I
Cotton dost (raw) ................................................................. 1
Ciag ©  herbicide .................................................................. 15
Cresol (all isoiucts) -Skin   5 22
Crotonalilcliydc    2 6
Ciiniciia Skin   50 245
Cyjnida (at ON) Skin ............................................  ...... 5
Cyelnliuxanu     300 1,050
CyclfihaxJnol......................................... .....................  50 200
Cydnliaxanoiia      50 200
Cyclolicxtint.......................................................... .-... 300 1.015
Cyclnpenladicnu        7b 200
2, 4 D........................................................................................  10
DDT - Sim ...................  .    1
DpVP. SMn ....................
Decahuionu Skin      0 05 0 3
Dornclon ©  - Skin ..................................................................  0 1
Dibulyl Phosphate      1 5

G



04.0101 Table 1 -1

 Substance   p.p.m,*________________ 0
Diocotono alcohol (4 liydroxy-4 n vs 111VI - 2 -po.Hanono) 50 240
1. 2-diaminoothano, tea Ethylenodlamine ................................................................
Diaromcilianu ...........................       0.2 0.4
Diborune .............................................................................  0.1 0.1
Dibulylphlhalale............................................................................... 5
C o-Dicltlorobenzcne  .......................................    50 300
p-Dichlorobenzene ...............................     76 450
Dichlotodilluoromcthanc ..............................................  1,000 4,050
1, 3-Dichloro-5, 6-dimethyl hyd an lo in ..................................... 0.2
1, 1-Dichloroelhano  100 400
1, 2-Dichloroelhylcne   200 790
C Dichloroelhyl t-ihcr -Sh in  ..............................   15 90
Dichloromcthanc, tee Methylenechloride ....................................................................
Oichloromonolluoromethana ........................................  1,000 4,200
C 1, 1-Dichloro-l-nitroelhane.......................................  10 60
1, 2-Dichloropropane, tea Propylenedichloride .................... ..................................
Dichlorotetralluorocthano ................................    1,000 7 n00
Dichlorvos (DOVP) -Skin  ............... ............................................  1
Dieldrtn -Skin   ...................... ....................................................  0.25
Oiethylamine.....................................................................  25 75
Diethylamino ethanol - S k in .......................................  10 50
Oieihyleiher, tee Ethyl ether............................................................................................
Difluorodibromomethanc   100 650
C DiglycidyI ether (DGE) .........  .'................. 0.5 2.8
Dihydroxybenzene. tee Hydroqumona .........................................................................
Diisobutyl ketone   50 29C
Diisopropylamino -S k in      5 20
Dimcihoxymethane. see Methylal ...............................................................................
Dimethyl acetatr.idc -S k in    10 35
Dimethylamine       10 IS
Dimethylaminobonzeno, see Xylldeno .........................................................................
Dimcthylanlline (N-dimethylanilineJ -S k in    5 26
Dimethylbenzene, sea Xylone ; ................................................ ...............................
Dimethyl 1, 2-dibromo-2, 2-dichloroothyl

phosphate, (Dibrom).............................................................  1
DimethyMormamide - S k in   10 30
2, G Dimethylheptanone, see Oiisobutly ketone .......................................................
1, 1-DimclhylhyJrazine -Sk in  .................................  0.5 1
Dimethylphthalate ......................................................................... 6
Dimethylsulfate -S k in ........................................ ........  1 5
Dinilrobcnzcne (all isomers) - S k i n ......................................... 1
Dtnilro-o-cresol - S k in ..................................................................  0.2
Dinitrotoluene -Sk in  ..................................................................   1.6
Dioxane (Diethylcne dioxide) -S k in    100 360
Diphenyl.............................................................................  0.2 1
Diphunylmcthane diisocyanate jsee Mcthylone

bisphenyl isocyanate (M OD).......................................................................... .
Dipropylenc glycol methyl ether -Sk in    100 600
Di sec, octyl phthalatc (Di-2-ethylhexylphthalate)................ 6
Endrin -S k in ............................................................................... ' 0.1
Epichlorhydrin -Sk in    5 19
EPN -Skin ...................................................................................... 0.5
1, 2-Epoxypropane, sea Propyloneoxide .....................................................................
2, 3-Epoxy-.1-propanol, sue Glycidol
Ethannthiol, sec Ethylmercopton.......................................................................................
Etliauolarnine   3 “
2-Etlioxycthanol -Skin .................... ;  200 740
2 Eihoxyetliylacetate (Ccllosolve acetate) -S k in ,,, 100 540
Ethyl acetate   400 1,400
Ethyl acrylate -Skir  25 100
Ethyl alcohol (otlianol)   1,000 1,900
Elliylurniito   10 18

rr<,

Substance

U4.0IUI fable 1 

P -P -'" ' mg./M3 1
Ethyl sec-amyl ketone (6-moihyl-3 heptanone)..... 25 130
Ethyl benzene.............................................................. 100 435
Ethyl bromide ........................................................... 200 890
Ethyl butyl ketone (3-Heptanonel ........................ 50 230
Ethyl chloride ........................................................... t.000 2.GOO
Ethyl ether ..................................................  ........ 400 1.200
Ethyl lorniale ......................................... ............... . 100 300
C Ethyl mercaptan ..........................  . . . 10 25
Ethyl silicate....................................... .................... 100 850
Ethylene chlorohydnn -Skin............................... 5 16
Elhylencdiamine .................... ................................ 10 25

C Ethylene glycol dmitrate and/oi
Nitroglycerin -Skin ..........................................

Ethylene glycol monomethyl ether acetate.
0.2“ 1

see Methyl cellosolve acetate ................
Ethylene inline -Skin .............................................. 0 5 1

Ethylulinu chloride, see 1. 1-Oichlorocthane
N Elhylinorpholine -Skin .......................................... 20 94
Feibarn............................................................................ 15
Ferrovanailium dust ................................................... 1
Fluoride las F) ............................................................ 2.5
Fluormo ........................................................................ 0 1 0.2
Fluorolrichloromeihane .......................................... 1.000 5.600
Formic acid ................................................................. 5 9
Furfural -Skin ............................................................ S 20
Furluryl alcohol............................................................ 50 200
Glycidol (2. 3-Epnxy-l-propanol) ........................... 50 150
Glycol monoethyl ether, see 2-Ethoxyethanol ....
Guthion, ®> see Azinphosm9thyl ..............................
Hafnium ........................................................................ 0 5
Heptachlor -Skin ....................................................... 0.5
Heptane (n-hoptane)...................................................... 500 2.000
Hexachloroethane -Skin ........................................... 1 10
Hexachloronophlhalene -Skin ................................... 02
Hexane (n-hexane) ...................................................... . 500 1,800
2-Hexonone ................................................................. 100 410
Hexcna (methyl isobulyl ketone) .......................... 100 410
se.-llexyl acetate........................................................... 50 300
Hydrazine -Skin ........................................................... 1 1.3*
Hydrogen bromide ..................................................... 3 10
C Hydrogen chloride ................................................. 5 7
Hydrogen cyanide -Skin ........................... 10 11
Hydrogon puroxido 190%)................ 1 14
Hydrogen selenide ..................... 005 02
Hyrlroqumone ..................................... 2
C Iodine ................................................. 0 1 1
Iron oxidu lurne.................................... 10
Isnarnyl acetate ................................... 100 525
Isoamyl alcoluil.......................... 100 360
Isnhntyl ecetate.............................................. . 150 700
Isnhutyl alcohol......................... 100 300
Isophorone............................. 25 140
Isii|irnpyl acetate ... ....................... 250 950
Isoprppyl alcohol ..................... 400 980

II 6/0/Wi
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o Substance p.p.m.® mg./M3 b
fsopiopylainine ........................................    6 12
Isopropylelher ................................................................. 600 2,100
Isoptopyl glycidyl eihar (ICE)  ............................... 60 240
Kelene........................................ ..........................................  0.6 0.0
Lead diseitnto.....................................................................................   . 0.16
Lindauu • Skill ................................................................ ............... 0.5
Lithium hydride ............................................................................... 0.026
L.P.G. (Liquified petroleum gas) ................................ 1,000 1,800
Magnesium oxidu luine .............................................................   15
Mdljlhion -Skill  .........................................................................  15
Mdleic uuhyilrido.............................................. ..................  0.25 1
C Manganese..................................................................    6
Musilyl oxide......................................................................  25 100
Methaneihiol, see Methyl morcaptan ...............................................................................
M ethoxychlor........................................................................    15
2'Mcthoxycthanol, see Methyl cellosolve ............................................ .......................
Methyl acetate ................................    200 610
Methyl acetylene (propyne) ............    1,000 1,650
Methyl acetylene ptopadiene mixture (MAPP)  1,000 1,800
Metliyl acrylate -S k in .................................................... 10 35
Methylal (dinetlioxym cthone)...................................... 1,000 t 3,100
Methyl alcohol (methanol) ...........................................  200 260
Methylamine ..............    10 . 12
Methyl amyl alcohol, sea Methyl isohutyl caibinol .................................................
Methyl (namyl) ketone (2-Heptanone) ......  100 ' 465
C Methyl bromide - S k in ...............................................  20 80
Methyl butyl ketone, sea 2-Hexanone ..........................................................................
Methyl cellosolva -S k in  ............................................ 25 - 80
Methyl cellosolve acetate -S k in  ................................... 25 120
Methyl ch loroform ........................................................... 350 1,900
Mcthylcydohexanc ........................................................... 600 2,000
Methylcydohexanol........................................................... 100 470
o Methylcyclohcxanone -Skin  ..................................  100 460
Methyl ethyl ketono (MEK), see 2-Butanone.............................................................
Methyl fo rm alo ...................................................................  100 250
Methyl iodide -S k in  ......................................................  5 28
Methyl isobutyl carbinol -S k in  ...................................... 25 100
Methyl isobutyl ketone, sae Hercr.s .........................................................................
Methyl isocyanate -S k in  .......................................  0.02 0.05
C Methyl mercaptan ......................................................  10 20
Methyl methacrylate ......................................................  100 410
Methyl propyl ketone, see 2-Pantanono ....................................................................
CCcMothyl sty ren e   .....    100 480
C Methylene bisphenyl isocyanate (MDI) ........0.02 0.2
Molybdenum:

Soluble compounds  ........................................................  5
Insoluble compounds .......................    15

Monomethyl aniline - Skin ...............................   2 9
C Monomethyl hydrazine -S k in  .............................  0.2 0.35
Morpholine -Skin ............................................................  20 70
Naphtha (coaltar) ........................................................  100 400
Naphtahlune .........................................................................  10 50
Nickel carbonyl........................................................ ..........  0.001 0.007
Nickel, metal and solublo compounds, as Nl ........................  1
Nicotine -S k in ..............................................................   0,5
Nitric acid .................................    2 . 5
Nitric o x id e .........................................................................  25 30
p-Nitroanilino -Sk in  ......................................................  1 6
Nitrobenzene ..Skin  ..................................................  1 5
p Nilrochlnruherwcne - Skin .......................................................  1

04.0101 Tiblo 1-1
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Substance

04.0101 Table 1-1

p p.m.® mg./M^ 1*
Nitroetltans ..................................................................  100 310

C Nitrogen dioxide .....................................................   0 9
Nitrogon trilluoride.............................................    10 29

C Nitroglycerin -Skin  ..............................................  0.2 2
Nitromelhune..........................................................   100 250
I Nitropropane. ............................................................. 25 90
2-Nilropropane ............................................................. 00
N itrotoljene.-Skin .........................._.......................... 0 30
Nitrotrichlorornelhane, soo Chloropicnn ..............................:....................  ......
Octachloronaphthdlene -Skin ........................................... 0.1
Octane ........................................................................ ^00 2.360
Oil mill, mineral .................................................................. nrvw

Osmium letroxide ....................................................................  0.002
Oxalic Acid ............................................................................... 1

• - Oxygon dillouride .......................................................  0,05 0.1
Ozone..............................................................................  0.1 0.2
Paraquat -S k in ........................................................................... 0 5
Paruthion -S k in ..........................................................................  ‘
Pentahoranu ........................................................... . 0.005 0 01
Peutachloronaphlhalene -Skin ............................................  0 5
Pcntachlorophenol -Skin ..................... ...................................  0 5
•Pontanc  .....................................        1,000 2,960
2-Pentanor.c ............    200 700
Pcrchloroinrdhyl mercaptan ......... ............................  0.1 0.8
Perchloryl lluoride .......................................................  3 13.5
Petroleum distillates (naphtha) ................................... 500 2,000
Phenol -Skin .......................    5 19
p-Phenylenu diamine -Skin ....................................................  0.1
Phenyl ether (vapor) .................................................. 1 7
Phenyl ethor biphenyl mixture (vapor)  ....... I 7
Phenylethylene, sea Styrene .......................................................................................
Plionylglycidyl ether (PGE) .........................................  10 60
Phenylhydrazine ••Skin................................................. 5 22
Phosdrin (Mcvinphos 0 J  -Skin ..............................................  0.1
Phosgcno (carbonyl chloride)....................................... 0.1 0.4
Phospliina,  ................................................................  0.3 0.4
Phosphoric acid .......................................................................... 1
Phosphorus (yellow) ............................................................. 0.1
Phosphorus pentachlorido  ...................................................  1
Phosphorus pentasulfide ..........................................................  1
Phosphorus trichloride................................................... 0.5 3
Phthalir anhydride  ..................................................... 2 12
Picric acid • Skin ..................................................................... 0.1
Pival ©  (2 Pivalyl-1, 3-indundione) ........................................ 0.1
I'laliniirn (Soluhic Sails) us Pi .............................................  0 002
Propane .............................................................   1,000 1,800

n-Piopyl ucuiijtt!........... ....................................   iroo 840
Piopyl alcohol .............................................................. 200 500
n-Propyl nitrate.............................................................. 25 110
Propylcnu ihchlondu  ............................................ 76 350
Propylenu muni: Skin ........      2 5
Pmpylcnc oxide .........................       100 240
Propyne, see Mi.-lhylecelylene......................................... ..................
Pyrutlniirn ..........................................  .............................  5
Pyridine ..............................      5 16
Quinone ......................... .............................................. 0.1 0,4

Hhntlioin, Metai mine umi niisis,
as Hli ..................................................................................  II 1
Soluble sails ...................................................................  0.001

J
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¥

Sursstance p.p.m.* mg./M3 11

Ronrioi ~~.T.r..!.......... T...7............................................................
Rotenono (commercial) ....... ............................................... .
Selenium compounds (ai So) ......................................................  0.2
Selenium h exalluonde ...........................   0  05 0.4
Silver. melal and soluble compounds .....................................  0.01
Sodium lluoroaceiato 11000) -Sk in  ....... ........... .......... .......... 0.05
Sodium Hydroxide ..........................................................................  2
Stibine ....................................   0.1 .

Stoddard solvent .......    500 2,000
Strychnine........................................   0.15
Sullur dioxide       5 13
Sullur hexalluonde       1,000 6,000
Sulfuric acid .................................................................................... 1
Sullur monochtoride   1 6
Sulfur pcntafluoride ....................................................  0.025 0.25
Sulfuryl fluoride   5 20
Systox, see Demotou ©  ....................................................................................................
2. 4, 5 T ......................................................................................... 10
Tantalum ............................................................................ ......... 6
TEUP - S k in ..................................................................................... 0.2
Tellurium............................................................................................. 0.1
Tellurium hexafluoride  .......................................  0.02 0.2
TEPP -S k in ......................................................................................  0.05
C Tcrphenyls    1 9
1. J, 1, 2-Tetraohloro-2, 2-difluorooihane  500 4,170
1, 1, 2, 2-Tetraehloro-1, 2-difluoroethane  500 4,170
1, 1, 2. 2-Tetrachloroelhane -S k in    5  35

Tetrachloromethane, see Carbon tetrachloride..............................................................
Tctrachloronaphthalene -S k in  ............................................ 2
Tetraethyl lead (as Pb) -S k in  ...............       0.075
Tetrahydrofuran  200 590
Tetramothyl lead (as Pb) - S k in ......................................................   # 0.075
Teiramethyl succinonitrile - S k in ...................................... 0.5 ' 3
Tolranitromethane   1 8
Telryl (2, 4, 6trinitrophenylm elhylnitram ino)

-S k in  .............................................................................................  1.6
Thallium (soluble compounds) -S k in  as Tl .........................  0.1
Tliiram ......................................................................... ................... .
Tin (inorganic compounds, except o x id es).............................. 2
Tin (organic com pounds)................................................................ 0.1
Titanium dioxide ........................................................................... 15
C Toluene-2, 4-dusocyanale ..............................................  0.02 0.14
oToluidine -Skin    5 22
Toxapliene. see Chlorinated cam phene ........................................................... ...............
Tributyl phosphate ..........................................................................  5
1, 1. I-Trichloioethune, see Methyl ch loroform ........................................................
1, 1, 2-TrichloroL-thiinc Skin   10 . 45
Trichloromethane, sec Chloroform .................................................................................
Trichloronaphllialenu -S k in  ......................................................... 5
1, 2, 3Trichloroptopane   60 300
1, 1, 2 Trichloro 1, 2, 2-Wifluoioethane   1,000 7,600
Tnethylamine   25 100
Trifluoromonobromomelhane  1,000 6,100
2, 4, 6-Trinilroplionol, see Picric acid   ., ............. ................
2, 4. GTriniliophenylmelliylnitraminc, see Tetryl .................................................
Trinitrotoluene -Skin.,,  ................................ ...................... 1.5
Triorthocrusyl phosphate .............................................. ............... 0.1
Tnphcnyl phosphate ...................................................................  3
Turpentine   100 560
Uranium (soluble compounds) .................................................. 0.05

04.0101 Tublo 1- 1

Substance p.p.m * my./M3 b

Uranium (insoluble compounds) .................................................  0.25
C Vanadium:

V2 O5  dust ............................................... ................................  0.5
V0 O5  fume .................................................................................  0.1,

Vinyl benranu. see Slyreno ................................................................................................

Vinylcyanido, see Acrylonilrile ......................................................................................... .
Vinyl toluene.,...  100 480
Warfarin ... ...... .................................................................................  0.1
Xylene (xylol) ................................................. ’  100 435
Xylidine -Skin    5 25
Yttrium .............................................................................................. 1
Zinc chloride fu m e ..........................................................................  1
Zinc oxidu fume ................ ............................. ................................  5
Zirconium compounds .as Zr) ..................................................  5

*1970 Addition

‘ Parts of vapor or gas pei million parts of contaminated air by volume at 25° 
C. and 760 nun. Hg pressure.

^Approximate milligrams of particulate per cubic meter of air.

(No footnote "c” is usad to ovoid confusion with ceiling value notations.)

^An atmospheric concentration of not more than 0.02 p.p.m., or personal protection 
may be necessary to avoid headache.

8As sampled by method that does not collect vapor

*For control of general room air, biologic monitoring is essential for personnel 
control.
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TABLE 1 -2  \

Acceptoble maximum peak8-hour time Acceotabte above the acceptable
Materia1 * weighted ceiling ceiling concentration

average concentration (or an 8 — 

Concentration

hour uhift
Maximum
duration

Sentene IZ37.4-1969) 10 p.p.m. 25 p.p.m. 50 p.p.m, 
25jug7M3

10 minutei
Beryllium and beryllium compounds (Z37.29—1970) 2mvJM3 5/ugJM3 30 minutei
Cadmium lume (Z37.5-1970) 0.1 mgJM3 3 mg./M3
Cadmium bus: (Z37.5-1970) 0.2 mg./M3 0.6 mg7M3
Ca-bon disulfide (Z37.3-1968I 20 p.p.m. 30 p.p.m. 100 pp.m . . . . .  do . . .
Caroon tetrachloride (Z37 17—1967) 10 p.p.m. 35 p.p.m. 200 p.p.m. 5 minutei in

Chromic acid and chromaies (Z37.7-1971) do 3
any 4 hours

Ethylene Cibromide (Z37.31-1970) 20 pji.m . 30 pp.m . 50 pp.m. 5 minutes
Ethylene ochlonde (Z37.21-1969) 50 pp.m . 100 p.p.m. 200 pp.m . 5 minutes in

Formaldehyde [Z37.16-1967)
any 3 hours

3 p.p.m. • 5 pp.m. 10 pp.m . 30 minutes
Hydrogen lluor.de 1Z37.28-1969) 3 p.p.m.
Fluonde as dust (Z37.28-1969) 2.5 mg7M3

Mercury (Z37.8—1971) . 1 mg710 M3___
Methyl chionde (Z37.18-1969) 100 pp.m . 200 p.p.m. 300 pp.m. 5 minutes in

Methylene chloride (Z37.3-1969)
any 3 hours

500 p.p.m. 1,000 pp.m . 2,000 pp.m . 5 minutes in

Organo (alkyl) mercury (Z37.30-1959) 0.01 mg7M3 0.04 mg7M3
any 2 hours

Styrene (Z37.15-1969) 100 pp.m . 200 p.p.m. 600 p.p.m. 5 minutes in

Tnchloroethylene v'Z37.19-1967)
any 3 hours100 p.p.m. 200 p.p.m. 300 p.p.m. 5 minutes- in

Tetrachloroethylene (Z37.22-1967)
any 2 hours100 pp.m . >t 200 p.pjn. 300 pp.m . F i.linutei in 
any 3 hours

Toluene (Z37.12-1967) 200 pp.m , 300 p.p.m. 500 p.p.m. 10 minutes
Hydrogen sullied (Z37.2-1966) 20 p.p.m. 50 pp.m . 10 minutes once only

only i! no other 
measurable exposure
occurs.
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Table 1 -3  Mineral Dusts (continued)

mGuth concentration and percent quant (or the application ol this limn are 
to be determined Irom the Iraction passing a siteselector with the following 
characteristics: . ,

n Containing <1% quant; if 1% quartt, use quartz limit.

Aurotyna'Tvc (ofwt
tJunvfy *(^oia)

Percent pjtvrvj 
iMliXlOf

2 
25 
3 S 
so 
10

90
/s
so
25
0

The measurements under this note refer to the use ol an ACE instrument. The 
respirablc Iraction ol coal dust is determined with a MRE; tho figure corresponding 
to that ol 2.4 Mg/M^ In the toble for coal dust Is 4.5 M /M3.
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INDOOR AIR QUALITY

This paper, presented for Round Table discussion to the NATO 

Committee on the Challenges of Modern Society, addresses the status of 

Indoor Air Quality Policy and Research in the United States. It briefly 

reviews the issue, characterizes the nature of the problem, and discusses 

potential mitigation options. It also presents a case study of the 

United States' effort on radon, summarizes research efforts, and reviews 

the development of indoor air policy for the United States.
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I. BACKGROUND AND HISTORICAL PERSPECTIVE

Over the past several decades, e f fo r ts  to contro l a i r po llu t ion in 
the United States have focused on outdoor ambient a i r  and the in d u s t r ia l 
work environment. The qua l i ty  o f indoor a i r , inc lud ing the a i r in homes, 
o f f ic e s , and other commercial bu ild ings , was .not o r ig in a l ly  considered 
to be an issue requ iring national a tten t ion .

In the early 1970s, however, indoor a i r  p o l lu t io n  received increased 
pub lic a tten t ion when the Federal government in s t i tu te d  energy 
conservation measures that led to the use o f r.ewer insu la ting materia ls 
to " t ig h ten " bu ild ings and the design o f new bu ild ings with s ig n i f i c a n t ly  
reduced intake o f outdoor a i r .  During th is  time, formaldehyde was 
id e n t i f ie d  as the cause of acute i r r i t a n t  reactions, p r imarily eye and 
nose i r r i t a t i o n  and resp ira to ry d is t re ss , in ind iv idua ls l iv in g  in homes 
insulated with urea-formaldehyde foam in su la t ion , and mobile homes 
constructed w ith large quan tit ie s o f p a r t ic le  board and plywood.

The formaldehyde issue led to add it iona l research to assess the types 
and quan tit ie s o f a i r  po llu tan ts found in various indoor environments, 
a l l o f which came to the same conclusion: f o r  ce rta in  po llu tant types, 
concentrations were often much higher indoors than they were outdoors. 
Furthermore, when high concentrations were coupled w ith the fact th a t 
most .people spend more of th e i r  time indoors than outdoors, the r i s k  to 
human health from indoor a i r  p o l lu t io n  was shown to be greater than 
previously thought. Certain p a r t ic u la r ly  susceptib le people -- ch i ld re n , 
persons w ith lung diseases or impaired immune systems, and the e ld e r ly  - - 
may be at considerable r is k .

As the general problem o f indoor a i r  p o l lu t io n  was drawing more 
nationwide a tten tion as a po ten t ia l pub lic health problem, a p a r t ic u la r 
type o f indoor a i r  po l lu t io n , radon, was causing immediate concern in 
certa in parts o f the country. Public concern over the potentia l hea lth 
e ffe c ts o f radon exposure, and the re a l iz a t io n  tha t such exposures could 
be occurring over wide areas, led to the establishment of EPA's Radon 
Action Program in 1985. Prelim inary resu lts o f a recent 10-state survey 
under th is  program indicate the po ten t ia l magnitude o f the problem. The 
survey showed 21 percent of the 11,600 homes studied had elevated radon 
leve ls , defined by EPA as leve ls above 4 picocuries per l i t e r  of a i r .

Radon is only one of the indoor a i r  problems. Occupants of 
p a r t ic u la r ly  modern, ene rgy -e f f ic ien t bu ild ings are experiencing acute 
health symptons that are caused by indoor a i r  po l lu tan ts . Build ing- 
associated illnesses ace becoming an increasing pub lic health concern and 
have been observed ir. -any types of bu ild ings , inc lud ing o ff ices , 
schools, and health ca-'r f a c i l i t i e s .  As o f early 1987, the National

1
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Institute for Occupational Safety and Health, an agency of the Federal 
Government, had investigated over 450 outbreaks of building-associated 
illnesses and discomfort complaints. The magnitude of the problem is 
confirmed by environmental and health agencies in F.uropean countries and 
Canada, who report similar incidences.

Indoor air pollution has thus emerged as an international air quality 
issue. Several international conferences on indoor air quality have been 
held in recent years, the most recent being the Fourth International 
Conference on Indoor Air Quality and Climate held in August of this year 
in West Berlin. This conference was sponsored by the World Health 
Organization, the Commission of the European Communities, and the U.S. 
Environmental Protection Agency, as well as other organizations from the 
United States, West Germany, :.nd Japan. It is important that the 
international nature of the indoor air quality problem lead to further 
international cooperation and information exchange aimed at finding 
solutions to indoor air quality problems.

2



I I . CHARACTERIZATION OF INDOOR AIR POLLUTION

Microenvironments and Total Exposure

Assessment of total human exposure to environmental pollutants is an 
emerging science which focuses on the activities of populations and 
individuals that bring them into contact with pollutants. A major 
component of total exposure is total exposure to air pollutants. Total 
air expo:ure is the sum of pollutant exposures encountered in different 
air environments or spaces, integrated over some defined time period 
(e.g., day, year, lifetime). Indoor environments include residences, 
public and private buildings, and vehicles. The total air exposure 
concept is illustrated in Figure 1.

Pollutants and Pollutant Sources

Table 1 summarizes the major indoor pollutant categories and some of 
their possible sources.. Most pollutants in most environments have 
multiple sources.

Concentrations and Exposures *

A growing body of evidence indicates that exposure to air pollutants 
in indoor environments (e.g., the home, office building, school) can 
contribute significantly to total air exposure; in many cases, exposure 
levels in the indoor environment exceed outdoor exposure levels. High 
indoor exposure levels are the result of the elevated indoor pollutant 
concentrations and the fact that most people spend approximately 
90 percent of their daily time in indoor environments. This is best

Total Exposure Assessment Methodology ■ 
total exposure to selected organic 
summary of indoor/outdoor concentration 
for various volatile organic compounds

illustrated by data from EPA's 
(TEAM) Studies, which analyzed 
chemicals. Table 2 presents a 
ratios and estimated exposures 
measured in these studies.

Health Effects and Risks

The health effects that may result from exposure to chemicals that 
occur as indoor air pollutants include acute toxicity, noncarcinogenic 
chronic health effects, and cancer. Moreover, different types of health 
effects are associated with different indoor air pollutants. Chemical 
class-specific trends a--~ evident. For example, particulates and some 
inorganic gases prime- . impair respiratory function; some aldehydes 
cause eye and respire- •• irritation; and some halogenated hydrocarbons 
cause liver/kidney Co* = .-• and/or cancer. It is likely that some indoor

3
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M I C R O E N V I R O N M E N T S

TO T A L  H U M A N  E X P O S U R E  
TO A IR  P O L L U T IO N

POLLUTANT EXPOSUHI 
M RESIDENCES

POLLUTANT EXPOSURE 
IN OUTDOOR AIR

POUUIAHf
CONCENIHAIIOH

IPP»)

POLLUTANT EXPOSURE 
IN BUIlOIUaS 

(OFFICE, SCHOOL. ETC.)

POLLUTAHT EXP08URE 
IH VEHICLES 

(CAR. PLAHE, TRAIN, ETf A

- - 120

- -100

"* 0 POLLUTAHT
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(FPb)

0000 0300 0600 0900 1200 1500 1B00 2100 2400

TIME (HOUR OF THE DAY) 
24-HOUR EXPOSURE PROFILE

SUMUARV OF MICROENVIRONMENT 
CONTRIBUTION TO TOTAL EXPOSURE 

(SHADED AREA (8 TOTAL INDOOR AIR CONTRIBUTION)

SOURCE: ADAPTED FROM SEXTON AHD RYAN (1117);
Exposunr data a for no3

F i g u r e  I .  R e p r e s e n t a t i o n s  o f  M ic r o e n v i r o n m e n t  C o n t r i b u t i o n s  to  T o t a l  A i r  P o l l u t i o n  E x p o s u r e .
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Tabl e ! .  Summa'y of Po l l u t an t  Categor ie s ana Suoc a t eg c '-e-. : • : o : e n t i a l  Sources

Examples o:
Po l l u t a n t  category/subcategory Pete1- : .-:es

I no r gan i c  gases ( e . g . .  carbon o i ox i a e .  
carbon monoxide,  crone ,  n i t r ogen  
monoxioe)

Meat i ng.  v e n t i l a t i o n  ana s - c c n o i t i o n i n g  (HVAC) 
systems 

Combust ion ap p l i an ces  
Tobacco 
Outdoor a i r
Garages ( v e h i c u l a r  exhaust)
Human and an ima l  o r i g i n  (metabol ism, r es p i r a t i on )  
E l e c t r i c a l  equipment

Meta l s and o t ^ e r  i norgan ic s ( e . g . .  l ead, 
cadmium, phosphates)

HVAC systems 
Combust ion ap p l i an ces  
Tobacco 
Outdoor a i r
Garages ( v e h i c u l a r  exhaust)
Pa i n ts  and as so c i a t e d  s upp l i e s  
P es t i c i d e s  ;
B u i l d i n g  m a te r i a l s

P a r t i c u l a t e s / f i b e r s

- B i o l o g i c a l  o r i g i n  ( v i a b l e  and nonv iab l e)  
■ ( e . g . ,  p o l l e n ,  b ac te r i a ,  v i ruses)

HVAC systems ( e . g . .  a i r  c o n d i t i o n i n g  res e r vo i r s .
f i l t e r s ,  fan c o i l s ,  ductwork,  h um id i f i e r s )  

Human, an ima l ,  and p l a n t  o r i g i n  
Outdoor a i r

N on b i o l o g i c a l  o r i g i n  
( e . g . .  asbestos ,  dust)

Tobacco
Bu i l d i n g  m a t e r i a l s  ( i n s u l a t i o n ,  wa l lboards)
HVAC syst^ns 
Combust ion app l i an ce s  
Outdoor a i r
Garages ( v e h i c u l a r  exhaust)
C l eane rs  and waxes
Pes t i c i d es
Pai nts  and s up p l i e s
Cosmet ics and body care products
Fur n i s nmgs  and apparel
A c t i v i t i e s  asso c i a t ed  w i t n  do- i t-yourse l f  p r o j e c t s  

and hobb ies ( f i b e r g l a s s  f i n i s h i n g ,  wood sanding)

A a c i s a c t i v e  p o l l u t a n t s  ( e . g . ,  'aoc* So i ls/ rocks
Bui l o i n g  mater ia  Is ( b r i e * .  cement,  stone) 
D n n x i n g  water (we l l  water)

5
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Taol e 1 (con t i nues ;

P o l l u t a n t  category/subcategory sources

V o l a t i l e  o rgan i c  compounos (VOCs! ( e . g . .  
formalaenyoe.  benzene, methy l ens c n l o r i a e )

C l eane rs  ana wa«e:
Pa i n ts  ana a s s c c a t e c  r e p l i e s
P es t i c i d es
Adhesives
B u i I d i n g  m a te r i a l s  ( i n s u l a t i o n ,  plywooa. t i l e s )  
F u rn i sh i n gs  and apparel  ( f u r n i t u r e .

u pho l s t e ry ,  ca rpe ts ,  c l o t h i n g )
Newspapers and p r i n t e d  ma te r i a l  
Tobacco
Dr i n k i n g  water (asp i r a t ed ,  such as du r ing 

shower ing)
Automot ive products
S p e c i a l t y  chem i ca l s  assoc i at ed w i t h  hobbies 
Cosmet i cs and body care products 
Garages ( v e h i c u l a r  exhaust)
Combust ion app l i an ces  
HVAC systems
Sc ience or l abo ra to ry  chemi ca l s  ( i n  schools)
Art s upp l i e s  ( i n  scnools)
O f f i c e  equipment (photocopi ers)
Outdoor a i r

Combust ion app l i an ces  
C l eaners  and waxes 
Garages ( v e h i c u l a r  exhaust)
Automot ive products ( o i l s ,  h y d r au l i c  f l u i d )
Pes t i c i d e s
Pa i n ts  and s up p l i e s
Adhes ives

Po l yn uc l ea r  aromat i c hydrocarbons (.PAHs) 
( e . g . ,  benzo(a)pyrene.  benzoanthracene)

Tobacco 
HVAC systems

6
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Table 2 Comoarison of Inaoor/Outdoor (I/O.) VCl  
and Exposure Est imates for VCCs from

:e*t-at ion r.at tos 
:t-o,

Chemical
Measurec i 'C cc r ce n t r a t i o n s ." j ated annual exocsure rartoe 1 m;  *r<

Average I/O r a t i o I/O range Indoor Outdoor

Ch l oroform 8 i  - 15 0.06 - 20 0 02 - 0.56

l . l , l - T r i c h1 o r o e t h a n e 50 0.5 - 100 26 - ISO 1.2 - 4.0

Benzene 20 - -- 26 - 89 1.5 - 15

Carbon t e t r a c h l o r i d e 5.5 1 - 10 3.9 - 8.9 0.26 * 0.69

T r i ch l o r o e th y l e n e 4 3 - 5 1.5 - 16 0.05 - 1.2

Te t rach l o roe thy l ene 3.5 3 - 4 11 - 49 C.21 - 6.3

Styrene 8 — 4.2 - 17 0.20 - 3.6

in & p-Oichlorobenzene 9 8 - 10 3.1 - 25 0.21 - 1.5

Ethy l benzene 8.5 7 - 10 11 - 47 0.56 - 9.4

o - Xylene 8 6 - 10 12 - 58 0.33 > 11

m & p-Xylene 7 4 - 10 36 - 130 1 .1-26

7



air pollutants may act cumulatively or synergist' o’ly to cause effects 
that the individual pollutants could not cause b.. tnemselves.

A number of known or suspected cancer-causing chemicals are present 
in indoor air (e.g.,'trichloroethylene, chlordane, formaldehyde, radon, 
tobacco smoke). Exposure to these and other indoor pollutants may result 
in significant risk. Total risks posed by exposure to indoor pollutants 
will likely exceed tho^e posed by exposure via other environmental 
exposure pathways (e.g., outdoor air, dnnking water). Radon alone is 
estimated to be responsible for from 5,000 to 20,000 lung cancer deaths 
per year. Published risk estimates of lung cancer deaths in nonsmokers 
exposed to environmental tobacco smoke range from 500 to 5,000 per year, 
with total mortality estimates ranging from 4,000 to 50,000 deaths per 
year.

Additional adverse health effects can result from exposure to 
microorganisms and other biological contaminants. These health effects 
are of three general categories: allergic reactions (e.g., asthma),
infections (e.g., pneumonia), and fungal releases of chemical toxins 
(e.g., mycointoxication). Allergic reactions can be caused by a variety 
of agents such as pollen, fungi, animal dander, house dust mites, and 
insect products. Infectious diseases result from the airborne spread of 
bacteria and viruses. Building heating, ventilation, and air 
conditioning (HVAC) systems contribute to the movement of biological 
contaminants indoors and, when not properly maintained, can provide an 
environment for contaminant growth and dispersal. This is best 
demonstrated by the outbreak of "Legionnaire's Disease" among American 
Legion Society members following a convention in a Philadelphia Hotel in 
1980.

Exposure to indoor air pollutants may also result in loss of 
productivity in the workplace. Even at low exposure levels, some indoor 
air pollutants, such as carbon monoxide and lead, are known to cause 
impairments in nervous system-muscle performance, decision-making, and 
tasks requiring concentration or neurophysiological function. Mixtures 
of chemicals (e.g., tobacco smoke) may also lead to loss of 
productivity. Another measure of loss of productivity is absenteeism 
from work. If workers are exposed to high enough levels of indoor air 
pollutants to cause overt illness ("sick building syndrome"), they may 
stay home more frequently because of the illness, symptoms and, possibly, 
psychological aversion to returning to a work environment that caused 
such illnesses. Some of the most notable research concerning exposure to 
chemical mixtures and ccssible loss of worker productivity has been 
performed by Dr. Lar= M 'nave of the University of Aarhus in Denmark.

Table 3 summarizv me of the health effects and risk issues 
concerning indoor a;’ . ution.

8
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tab l e  3. Sutnnary of Issues - Indoor A i r  Hea l t h E f f e c t s and Risks

' Issue area Issue Conc l us i ons Comnenls

Ilea It It ef l e t ' s Overv ieM A l l  major indoor a i r  p o l l u t a n t  ca tegor i es  
con ta i n  chemi ca l s  that cause adverse h e a l t h  
e f f e c t s .

E f f e c t s  can i n c l ude  eye and 
res p i r a to r y  t ract  i r r i t a t i o n ,  r esp i r a to r y  
impairment,  neu rotox i c  e f f e c t s ,  e f f e c t s  on major 
organs, e f f e c t s  on deve l op i ng fetus ,  a l l e r g i e s ,  
i n f e c t i o u s  d i sea se (s ' ,  cancer .

f anrer More than a dozen known or suspected human 
car c i nogens  are known to be present in indoor 
a i r ;  radon and tobacco smoke in indoor a i r  have 
been demonstrated to cause cancer based on 
e p i d em io l o g i c a l  data.

Hon i t o r l n g  data are l im i t e d  for many p o l l u t a n t s .

t o

Chron ic  e f f e c t s Host ch ro n i c  e f f e c t s  data are from s i n g l e ­
p o l l u t a n t  s tud ies  w i t h  an ima l s or human v o l u n ­
t ee rs .  Stud i es con f i rm ch ron i c  e f f e c t s  for 
formaldehyde, p o l l e n ,  n i t r ogen  d i o x i d e  (NO^), 
combust ion p a r t i c l e s ,  and tobacco smoke in ac tua l  
indoor s e t t i n gs .

Hany a d d i t i o n a l  indoor p o l l u t a n t s  are l i k e l y  to 
be I n vo l ved in ch ro n i c  e f f e c t s ;  most c h i om c  
e f f e c t s  focus on the res p i r a to ry  tract

Acute e f f e c t s Ha.ior target  s i t e s  are the res p i r a to r y  t ra c t  and 
c e n t r a l  nervous system, a l l h ough  other  s i t e s  
( e . g . ,  eye) can be i nvo l ved

A c o l l e c t i o n  of acute e f f e c t s  nol assnc i . i t i 'd 
w i t h  a s p e c i f i c  d i sease is ri-fpin-i i i • .»• i *•» 
Sick B u i l d i n g  Syndiomp J' |i • 1

Synerg ist  ir. e f f e c t s I hese are more than a d d i t i v e  e f f e c t s  i n vo l v i n g  
m u l t i p l e  p o l l u t a n t s  and m u l t i p l e  exposure 
routes .

Sy ne rg i s t i c  e f f e c t s  are known it. •». .> *i • ». ■ 
and ae roso l s ,  Oj  and aeroso l s ,  SÔ , ani l 
ae roso l s ,  radon and tobacco smoke, and PAH w i t h  
other  compounds.

<

. E f f e c t s  of b i o l o g i c a l  
contaminants

These contaminants r es u l t  i n  symptoms that 
range from h y p e r s e n s i t i v i t y  pneumoni t i s or 
o the r  a l l e r g i c  resonses to i n f e c t i o us  
d i seases .

B i o l o g i c a l  con taminat ion  i nc l udes bac te r i a ,  
l u n g l ,  protozoa,  or other products ol b i o l o g i c a l  
o r i g i n .
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Table 3. (Cnnt inued)

I s s ue a n - 1  I s sue  Conc lus ions Comments

lip a lih  H Ip c I '.  l o ss  of p r o d u c t i v i t y  I b i s  r esu l t  is p o t e n t i a l l y  caused by
( t on i iimed) p o l l u t a n t s  in indoor a i r ;  may be measured as

reduced performance and i ncreased absenteeism.

S e n s i t i v e  popu l at i ons On the order of 30X of t he pop u l a t i on  exposed to
indoor a i r  p o l l u t a n t s  may be p a r t i c u l a r l y  s e n s i t i v e  
to p o l l u t a n t  e f f e c t s .

*• • i . l i d  n u t  ion Short-term r e v e r s i b l e  symptoms can be assoc i at ed
• inn*- t i l  w i t h  occupancy of a s p e c i f i c  b u i l d i n g .

I
Symptoms E f f e c t s  can be eye and res p i r a to ry  t ract  Charac te r iz ed by pe rs i s t ence  of symptom-, and

i r r i t a t i o n ,  impaired resp i ra tory  fun c t i o n ,  cons i s t en t  as so c i a t i on  w i t h  exposure to indoor
resp i r a to r y  I n f e c t i o n s ,  d i z z i n es s  and headaches. a i r  in s p e c i f i c  b u i l d i n g s ,
f a t i g ue ,  nausea, d ia r rhea ,  chest and abdominal  
pa i n ,  de rm a t i t i s .



I I I .  M I T I G A T I O N  O P T I O N S

. There are two basic approaches to indoor a i r po l lu t io n  m it ig a t ion : 
source contro ls and m u lt ip o l lu ta n t s tra teg ies . Source contro ls remove or 
iso la te  po llu tan t sources to reduce indoor po l lu tan t emissions. 
M u lt ip o l lu ta n t s tra teg ies are aimed at reducing indoor concentrations, 
ty p ic a l ly  through v e n t i la t io n  or a i r  cleaning. Table 4 summarizes the 
various m it iga t ion options, th e i r  po l lu tan t a p p l ic a b i l i t y , and the 
ind iv idua ls or agents who can in i t i a t e  th e i r  use.

Source Control

Source control as a m it iga t ion option includes source removal or 
s u b s t i tu t io n , design changes, and encapsulation and other physical 
ba rr ie rs . These methods can be used by bu ild ing designers or inhabitants 
or by the source's manufacturer. Source removal is an option tha t can be 
used by a bu i ld in g 's  occupants to e f fe c t iv e ly  e lim inate the po llu tan t 
source from the indoor space". This option has been employed as a contro l 
measure fo r asbestos in many build ings and is essen tia l ly  100 percent 
e f fe c t iv e  as a source c o n t ro l .

The subs t i tu t ion o f one product fo r another is an option tha t 
bu ild ing designers, bu ilde rs , or occupants may use to reduce indoor 
emissions o f po l lu tan ts . For example, the use o f low-emission 
formaldehyde bu ild ing materia ls in place o f other higher emission ra te 
materia ls during the design or construction phases would re su lt in lower 
formaldehyde emissions in the bu ild ing . Changes in product design or 
chemical content can be used by manufacturers to m itiga te indoor- 
p o l lu t io n . These changes may have a s ig n i f ic a n t e f fe c t on emission 
reduction as has been seen in pressed wood products where the development 
o f newer products by manufacturers has s ig n i f i c a n t ly  reduced formaldehyde 
emissions.

Encapsulation or the use o f physical ba rr ie rs can inh ib it-sou rce 
emissions. This option can be used by the product manufacturer or by the 
bu ilde r or occupant o f a bu ild ing . This option is useful where the 
po l lu tan t source is too large fo r  removal or is inherent in the bu ild ing 
s truc tu re . I t  has been shown to be an e f fe c t iv e  control measure fo r 
asbestos, formaldehyde, and radon. Encapsulation o f asbestos can.reduce 
the number o f airborne f ib e rs  by 99 percent. Coatings have been shown to 
be e ffe c t iv e  in reducing formaldehyde emissions from pressed-wood 
products. Radon entry in to a bu ild ing may be reduced by sealing 
foundation cracks.
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Tabl e'A.  M i t i g a t i o n  Opt ions .  Aopl i c a b i  i • t > . ano C z r \ - z '  Agents

Method D escnp t ion A p p lic a o i' .

Cont ro l
Agent

Source Con tro l

Removal or 
S u b s t i t u t i o n

Source is removed or r e ­
p l a ced  by a l ess contami ­
na t i n g  source whi ch f u l ­
f i l l s  same f u n c t i o n .

A l l  Sources Des igner .  Bu i l d e r

Change in Oesign 

En capsu l a t i on

Des ign is a l t e r e d  for  lower 
em i ss i ons .

Impermeable ma te r i a l  covers 
source to r e s t r i c t  em iss ions .

A l l  Sources

Cont i nuous
nonmechanical
sources

Manufacturer

Manufacturer 
Bui  lder 
I nhab i t an t

Conf i nement Source is used i n a c on f i n ed  Loc a l i z e d
area sources

I nhab i t ant s

Temporal Use Source i s used so on l y  a few
persons w i l l  be exposed.

Inhab i tan t-
c o n t r o l l e d
sources

Inhab i t an t s

Mai ntenance Source is ma i n ta i ned  and Combust ion and
and C l ea n i n g  c l e aned  to prevent  i ncreased b i o l o g i c a l

em iss ions .

I nhab i t an t s

H u l t i p o l l u t a n t  s t r a t eg i e s

Natura l  
V e n t i l a t i o n

Open windows, doors ,  or 
ven ts .

A l l  p o l l u t a n t s Bu i l de rs  c on t ro l  
placement; 
i nhab i tan t s  
co n t r o l  use

Mecnanica 1 
Vent 1l a t i o n

Forced a i r  movement r ep l aces  
indoor a i r  w i t h  outdoor a i r .

A l l  p o l l u t a n t s Bu i l de rs  s e l e c t  
and i n s t a l l ;  
i nnab i t an t s  co n t r o l  
use

Local
V e n t i l a t i o n

A i r  c l e a r i n g  Dy 
f l t r a :  ion cr 
e ' e c t r c s t a t i c  
interactior

Exnaust contaminants from Loc a l i z e d
s p e c i f i c  source to ou ts i d e .  source

Remove oa- t i c i e s  from a i r .  P a r t i c u l a t e s

Bu i l de rs  or i n h a b i ­
t an ts  p l a ce  l i m i t s

Bu i l a e rs  or  i n h a b i ­
t an ts  p l ace l i m i t s :  
i nnao i t an t s  co n t r o l  
use

c 'ea-T.g 
aosorDt i on

ê’-c.e . •-or a ■ some gases and 
vapors

Bu i l a e rs  or i n n a o i ­
tants p l a ce  l i m i t s ,  
i nhab i t an t s  con t ro l



Source contro l has several general l im i ta t io n -  I t  can be used oriTy 
here the po l lu ta n t source is id e n t i f ie d  and where a feas ib le m it iga t ion 
athod ex is ts . Source con tro ls , p a r t ic u la r ly  where bu ild ing renovation" 
r  product redesign is required, include some o f the most expensive 
o ten t ia l m it ig a t ion  methods. In add it ion , the methods discussed may 
pply only to a spec if ic  source and a sp e c if ic  p o l lu ta n t .

ultrpollutant Strategies

In add it ion to spec if ic  source con tro ls are methods tha t reduce 
vera ll po l lu tan t concentrations. These approaches include ve n t i la t io n  
tra teg ies and a i r  treatment.

Removal o f contaminants frdm indoor a i r  using v e n t i la t io n  can be 
ccomplished by three ven t i la t io n  s tra teg ies : 1) d i lu t io n  ve n t i la t io n ,
2) local exhaust v e n t i la t io n , and 3) improved ve n t i la t io n  e f f ic ie n c y , 
i lu t io n  v e n t i la t io n  reduces indoor a i r  p o l lu ta n t concentrations by 
“ placing indoor a i r  w ith makeup a i r .  In cases where the i n i t i a l  
e n t i la t io n  ra te is low, small increases in v e n t i la t io n  rate can 
enera lly reduce indoor po l lu tan t concentrations w ithout a substantia l 
ise in energy costs.

%
Local exhaust ventilation is used to minimize the transport of 

Dilutants from a defined source to the general indoor air. The use of 
nis strategy to reduce concentrations in areas with strong pollutant 
Durces (e.g., kitchens, bathrooms, smoking areas) can be much more
f fe c t iv e  and less cos t ly than providing increased v e n t i la t io n  to an __
i t i r e  bu ild ing .

Ven t i la t ion e f f ic ie n cy  should be considered a possible means of 
mproving indoor a i r  qua l i ty . In areas where uniform mixing o f indoor 
i r  is not achieved, contaminant s t r a t i f i c a t i o n  can occur, re su lt in g  in 
reas of higher exposure po ten t ia l. Improving ve n t i la t io n  e f f ic ie n c y  
uproves the de l ive ry o f outside a i r  to occupied spaces and minimizes 
^ckets o f dead a i r  space.

A ir treatment methods ava ilab le fo r removing indoor a i r  contaminants 
Delude f i l t e r s ,  adsorbents, negative ion generators, and e le c t ro s ta t ic  
•e c ip ita to rs . These methods are used separate ly or are combined in a 
ries w ith in a sing le a i r  cleaning device. A i r  cleaning can be 
fec t ive in removing.particu la tes; however, i t  has not been demonstrated 

d be an e f fe c t iv e  method of co n tro l l in g  gaseous po l lu tan ts .



IV , RESEARCH

Prior to the enactment of the Radon Gas and Inooor Air Quality 
Research Act in 1986 (Title IV of the Superfund Amendments and 
Reauthorization Act (SARA)), EPA's indoor air research efforts were 
supported through supplements to research and development funding 
authorizations. EPA initiated a research program on indoor air quality 
in 1984. Funding for this program, through supplemental appropriations 
from Congress, has been S2 million per year for each of thethree fiscal 
years since startup. In fiscal years 1984 and 1985, research on radon 
measurement and mitigation was included in the basic indoor air research 
program. In the current (1987) fiscal year, a separate $1.5 million was 
appropriated by Congress for radon mitigation, which has, in effect, 
become a’ separate program because of the uniqueness of radon as an indoor 
air pollution problem.

Research in EPA

EPA's research program has made significant advances in the state of 
knowledge on indoor air. For example:

• Through the Agency's air'research program, progress has been made 
•on several, fronts. For example, through EPA's air toxics research
effort, the Total Exposure Assessment Methodology (TEAM) was 
developed and validated. TEAM studies rely on state-of-the-art . 
personal and ambient exposure monitors, plus a unique blend of 
scientific approaches, to determine human exposure to pollutants. 
The initial TEAM studies, which focused on volatile organic 
compounds (VOCs), provided critical evidence of the extremely high 
concentrations of VOCs indoors. The TEAM approach is currently 
being expanded to address exposure to particulate emissions. It is 
also-being used in an EPA study of residential pesticide exposure.

• Through the innovative Integrated Air Cancer Program, EPA has 
been able to develop and field test instruments and methods to 
characterize carcinogens in ambient and indoor air, to identify the 
sources of these emissions, and to evaluate complex mixtures of . 
pollutants to discover the most potent components of these mixtures 
and screen for possible health effects.

• Several significant advances have been made through specific 
health effects and source characterization studies. For instance, 
the exposure por;-on of a clinical study of children whose parents 
smoke cigarette, 'as recently been completed. A pilot field study 
has been initia*- : 'o examine the levels of nicotine in children of 
smoking parent. ' j. well as to evaluate indoor levels of nicotine 
and other pol’-’j,-,s in the homes where the children live.



• EPA has a special testing chamber in which the Agency has 
pioneered research to determine the composition and rate of 
pollutant emissions for several common building materials and 
consumer-products. Among the products tested so far are 
construction adhesives, flooring materials, paints, floor waxes, 
and moth crystals.

• Significant progress has also been made in the standardization of 
emission testing procedures and in the development of much needed 
personal and fixed monitoring equipment for assessing human 
exposures to indoor air pollutants. In addition, EPA is conducting 
studies to develop a model that can be used to estimate exposure 
from volatilization of chemicals from tap water into the home.

Because of the nature cf the indoor air quality issue, two basic
approaches will be taken in EPA's future research effort: a
cross-cutting, generic approach that will focus on building design-, 
ventilation, and the general characterization of indoor air exposures and 
a source-specific approach that will concentrate on controlling specific 
pollutants (e.g., radon) or specific sources (e.g., building materials). 
This dual approach will ensure that the research program is comprehensive

Generic research needs will be addressed by projects that are aimed 
at developing standard measurement protocols for monitoring indoor air, 
establishing emission reduction baselines, and identifying and 
disseminating information regarding mitigation techniques to the public. 
Issues that will be assessed with this approach include:

• Characterization of air pollution in high risk buildings and
various building types;

« Characterization of individual exposures to pollutants (the 
development and use of personal monitors, and the assessment of 
"total exposures" from the ambient and indoor environments);

• Identification of factors affecting exposure (building 
types/materials), ventilation levels and rates, and classes and 
types of consumer products; and

• Preparation of guidelines for mitigating/preventing indoor air 
quality problems (building practices, guidelines for defining 
acceptable indoor air quality, control technologies, and 
maintenance practices).

Source-speci£ic research is necessary to ensure that important indoor 
air risks- are not over'ooKed and to focus continued emphasis on known 
risks. This will a 1 1 assessment of known high risk categories, such ‘
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as radon, as well as suspected high r is k  categories (e .g . , b io log ica ls 
contaminants from HVAC systems), and o f combustion appliances and 
bu ild ing materia ls and products. Seven exposure source categories have 
been established to focus research on spec if ic  po llu tan ts /sources:

1. Environmental Tobacco Smoke.

Because th is  source o f indoor po llu tan ts is believed to con tr ibu te 
perhaps the la rges t overall r is k  to health , i t  is addressed in an 
ind iv idua l category.

2. Combustion Appliances.

Combustion appliances fo r heating and cooking, p a r t ic u la r ly  unvented 
ones, can be major sources o f indoor po llu tan ts . For example, these 
appliances are common sources o f NO?, CO, and pa r t ic u la te  matter, a l l 
o f which also occur (and are regulated) in the ambient environment. Of 
special in te re s t is the r is k  from the to ta l emissions containing numerous 
products o f incomplete combustion, which are la rge ly  uninvestigated.

3. Materia ls and Furnishings.

Included in th is  category are bu ild ing materia ls , which can be 
sources o f asbestos and other f ib e rs ; fu rn ish ings , such as-furrrrture-and 
carpeting , which can be sources o f formaldehyde and other organic vapors; 
and stored materia ls and various surface coatings, which can be sources 
o f solvent-based organics.

4. B io log ica l Contaminants.

Included are molds and th e i r  spores, bacter ia , v iruses, and insects 
and other products. Sources include moist areas or other favorable 
indoor environments, among them automobile and bu ild ing a i r  cond it ion ing 
and ve n t i la t io n  systems and hum id if ie rs .

5. Human A c t iv i t ie s .

Many indoor exposures occur as- a re su lt o f everyday a c t i v i t ie s ,  
ranging from vacuuming (which can reentra in molds, dust mites, and other 
p a r t ic le s ) to showering (which can produce vapors o f chloroform and 
tr ich lo roe thy lene present in water supp lies). Of perhaps greatest 
concern are exposures during the use and app lica tion o f commercial/ 
consumer products, including pestic ides , pa in ts , solvents, cleaning 
agents, polishes, and *axes.
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6. Ambient (Outdoor) Environment (Radon, Pesticides).

An indoor air pollutant of great public concern, radon originates 
primarily from the natural outdoor environment. Other significant indoor 
pollutants of concern that have their source primarily outdoors include 
pesticides, such as termiticides, that are applied to soils around 
residences.

7. Nonionizing Radiation.

Numerous sources of electric and magnetic fields are found indoors. 
Sources include any appliance that has an electric motor or electric 
heating element and electric light bulbs. Several major classes of 
effects have been observed from extremely low frequency electric and 
magnetic fields, but whether indoor exposures cause these effects is 
uncertain. The effects of negatively and positively charged ions in 
indoor air are also uncertain.



V .  U . S .  P O L I C Y  D E V E L O P M E N T

Current Status

The Superfund legislation in part directs the Administrator of the 
Environmental Protection Agency to establish an indoor air quality 
research program designed to contribute to the understanding of health 
problems associated with indoor air pollutants. The statute also directs 
EPA to coordinate with federal, state, local, and private sector research 
and development efforts related to improvement of indoor air quality and 
to assess federal actions to mitigate associated health risks. The 
statute also encourages EPA to disseminate information regarding indoor 
air pollutant sources and concentrations, high risk building types, 
measurement instruments, and health effects, as well as recommended 
methods for the prevention and abatement of indoor air pollution.

In June 1987, EPA prepared a Report to Congress, the EPA Indoor Air- 
Quality Implementation Plan, in which the Agency's overall indoor air 
goals and policy objectives were identified. As presented in the 
Implementation Plan, EPA's ultimate goals in addressing indoor air 
quality problems are to characterize and understand the risks to human 
health that pollutants pose in indoor environments and to lessen those 
risks by reducing exposure to indoor pollutants. The Agency's indoor air 
program will seek to reduce the risks to human health posed by indoor air 
pollution through the pursuit of the following policy objectives:

• The Agency will conduct research to further refine its
. assessment of the nature and magnitude of the health and welfare 

problems oosed by individual air pollutants as well as pollutant 
mixtures indoors. Such research will focus in the near term on 
improvement of exposure data, continued development and testing of 
modeling tools necessary to perform essential risk assessments, 
and the development and consolidation of data bases. Development 
of appropriate ranking and risk assessment tools will be a top 
priority in this effort.

• The Agency will identify and assess the full range of mitigation 
strategies available to address high priority indoor air pollution 
problems. Equal emphasis will be placed on strategies that reduce 
or eliminate the source of the risk, as well as on more generic 
strategies that may reduce exposures, and thus risks, to multiple 
pollutants simultaneously (e.g., ventilation-related strategies).
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e For identified high risk, high priority problems, the Agency
will adopt and carry out appropriate mitigation strategies.
Strategies may involve one or more of the following:

- issuing regulations under existing Federal regulatory 
authorities (e.g., Toxic Substances Control Act, Federal 
Insecticide, Fungicide, and Rodenticide Act; Safe Drinking Water 
Act);

- building state and local government and private sector 
capability to address indoor air quality problems through 
nonregulatory programs of information dissemination, technical 
assistance, guidance, and training;

- referring problems to other federal agencies with appropriate 
statutory authority (e.g., Consumer Product Safety Commission, 
Department of Housing and Urban Development); and •

- requesting separate indoor air regulatory authority from 
Congress if deemed appropriate.

In October 1988, EPA is required to report to Congress on its indoor 
air quality activities under Title IV and provide its recommendations.

Policy Approaches to Controlling Indoor Air Pollution

Although EPA's historical and traditional approach to environmental 
problem solving has been primarily regulatory in nature, the indoor air 
issue presents unique problems and issues for which regulatory solutions 
may not always be the most effective approach. Since indoor air 
pollution problems are largely d function of the products and materials 
used within specific building settings, the character of the problem will 
differ in each setting and the most appropriate mitigation strategy will 
depend on a variety of factors. In many instances, the Agency hopes to 
be able to achieve its indoor air policy goals through nonregulatory 
approaches, which will include research and development, information 
dissemination, and technical assistance and training. To a large extent, 
the Agency's success in reducing the risks to human health from indoor 
air pollution will depend upon how successfully the Agency is able to 
build public and private sector capability to investigate, assess, and 
solve indoor air quality problems, to effect change in product purchasing 
and use, and to change building design and operation to minimize the 
risks from indoor air pollution.

Administrative cor.’.- : options may be effective in reducing pollutant 
exposure to building t .;ants. Administrative alternatives are actions



on the part of organizations in the public and private sector that 
influence or require mitigation of indoor air quality problems. Table 5 
summarizes public and private sector roles in providing or servicing 
mitigation needs.

Administrative alternatives can be both regulatory and nonregulatory 
in nature. Regulatory :1 terna’ti ves include such actions as:

• Development of chemical-specific use regulations where high 
health risks are possible as authorized by the Toxic Substances 
Control. Act (TSCA) and Federal Insecticide, Fungicide, Rodenticide 
Act (FIFRA), the Safe Drinking Water Act (SDWA), and the Resource 
Conservation and Recovery Act (RCRA).

• Development of chemical-specific standards for the office or 
school environments; and

• Development/modification of building codes and standards (e.g., 
air exchange rates).

The U.S. EPA has been conducting both regulatory and nonregulatory 
indoor air activities for the past several years. From a regulatory 
standpoint, the Agency has addressed a number of chemicals, including 
several pesticides, found indoors through the use of TSCA and FIFRA.
These statutes enable EPA to obtain information on chemical substances 
from manufacturers and processors when there is reaso'n_tb- bel ieveTthat 
the use of these substances may present an unreasonable risk to human 
health and the environment. . Based on assessments of risks and benefits, 
the Agency determines whether or not an unreasonable risk exists for a 
specific compound; if so, the Agency can take action to control exposure 
to the substance, restrict its use, or ban the substance entirely.

To date, EPA has taken a number of actions under various statutes on 
specific chemicals that have been found to pose risks indoors. EPA has 
issued the Asbestos Worker Protection Rule to protect public employees 
not covered by the Occupational Safety and Health Administration (OSHA) 
from exposure to asbestos during abatement activities. The Agency has 
also proposed to phase out commercial uses of asbestos over a 10-year 
period. This proposed rule, known as the Asbestos Ban and Phase Down 
Rule, will significantly reduce future uses of asbestos and exposure to 
asbestos fibers in all environments, including indoors. The proposed 
Asbestos in Schools Rule was just issued under the Asbestos Hazard 
Emergency Response Act (AhERA) passed by Congress in October 1986. This
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Taole 5. yjnmary of Pu d I i c and Private Sector Roles 
in Providing or Servicing Mitigation Heeds

7631H

Responsible control agent Role/respons vbi11ty

!ndiv iduaIs • Purchase low emission products
• Use. maintain, and s tore  products according to 

specifications- to minimize pollutant emissions
• Exercise discretionary control over venti lation to 

ensure clean a i r  supply
• Be knowledgeable of indoor a i r  quality  problems and 

tako actions to avoid personal exposure

Building owners and rjnagers • Adopt ventila tion  maintenance procedures to eliminate 
ventila tion  sources of pollutants and ensure an 
adequate supply of clean a i r  to building occupants

• R estr ic t  high pollutant emissions to designated areas 
and use zone/spot ven tila tion  or local exhaust for 
indoor sources

• Oevelop specific  procedures for the use of cleaners, 
paints , pestic ides , and other produ' ts with high 
pollutant emission rates to protect building occupants

a Purchase building supplies with low pollutant 
emission rates

• Adopt investigatory protocols to respond to occupant 
complaints

a Be knowledgeable'of indour a i r  quality  problems and 
take actions to avoid occupant exposure

Architects and builders a Adopt indoor a i r  quality  as a design objective 
a  Ensure compliance with indoor a i r  quality  ventilation 

standards
a Specify low emission requirements in designs and 

procurement specifications for building materials from 
manufacturers 

a Provide for separation of occupants and pollutant 
sources in buildings 

a Specify containment or ventila tion  of known pollution 
sources

a Be knowledgeable of s ta te -o f - th e -a r t  advances in 
in te r io r  design, HVAC and a i r  cleaning systems, and 
other indoor a i r  quality  issues

Manufacturers of products a Adopt te s t  procedures and standards to minimize 
product and material emissions 

a Substitute materials to minimize pollutant emissions 
from products
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Table 5.. (continued)

Responsible control agent Role/responsibi1lty

Manufacturers cf products 
(cont mued)

• Aaequately label products as to emission level and 
proper maintenance and use of products

• Conduct research to advance mitigafion technology
• 6e knowledgeable of s ta te -o f- th e -ar t  advances in 

mitigative techniques and indoor a ir  quality issues
• Oevelop tra in ing programs for commercial product 

users to ensure low emissions

Professional engineering associations • Adopt building codes for design, construction, and 
ventila tion  requirements to ensure adequate indoor a ir  
qua 1 lty

• Aoopt te s t  procedures to monitor pollutant emissions 
from products

• Disseminate technical information to members 
concerning indoor a i r  11ty  issues

• Encourage research and development
• Provide a forum for information exchange

Consumer and health professionals 
and organizations .

• Be knowledgeable of symptoms, e f fec ts ,  and mitigation 
and advise c l ien ts

• Develop information and education programs for 
members and for the general public

State and local governments • Conduct studies of specific problems in s ta te  or 
local area and adopt mitigation stra tegies

• Establish building codes for design, construction, 
and ven tila tion  requirements to ensure adequate indoor 
a i r  quality

• Enforce and monitor code compliance
• Educate and inform building community, health 

community, and public about problems and solutions

Federal government • Coordinate actions of other sectors
• Conduct research and technology transfer programs
• Conduct specific  programs to inform, encourage, or 

require specif ic  sectors to take actions toward 
mitigation

• Investigate hign risk pollutant problems and take 
regulatory action as mandated by Congressional acts 
(e .g . .  TSCA. FIFRA)



rule requires schools to inspect for asbestos, prepare management plans, 
and take appropriate response action when friable asbestos is found.

In 1986, EPA prohibited the use of pentachlorophenol as a wood 
preservative for treatment of logs for log-home construction. Creosote 
and pentachlorophenol were also prohibited as preservatives indoors, with 
very few exceptions.

In 1983, EPA issued a phase-out of fumigation devices containing the 
pesticide lindane, used to control pests in residences. As of May 1986, 
such use of lindane is prohibited. The Agency is currently evaluating 
monitoring data received from manufacturers on chlorda ■ and is examining 
the health effects and benefits data for chlordane and other 
termiticides, such as heptachlor and aldrin/dieldrin, to determine 
whether further regulatory action is necessary. A decision is expected 
on these compounds in 1987.

On April 16, 1987, the Agency announced the results of its risk 
assessment on formaldehyde, a probable human carcinogen. While 
decision-making options are under consideration, studies are being 
conducted of formaldehyde emissions from plywood and particle board used 
in mobile and conventional homes. The findings of these and other 
studies are being shared with OSHA and .with the Department of Housing and 
Urban Development (HUD) for use in considering regulatory action.

Under the Safe Drinking Water Act (SDWA), EPA is currently 
considering the establishment of maximum contaminant levels for volatile 
organic compounds.. Such compounds vaporize in hot water and are then 
inhaled.

EPA has recently instituted a nonregulatory program to mitigate risks 
from radon exposure in residences. This program involved demonstrations, 
technical assistance, training, and information dissemination. The EPA 
Radon Program, a potential model for other pollutant nonregulatory 
initiatives, is presented in Appendix A.

Emerging Policy Issues

Traditionally, EPA has approached air quality problems on a 
pollutant-by-pollutant basis. However, because of the nature of the 
indoor air issue, a multipollutant approach is also required to achieve 
the greatest reduction of risk. Emerging policy questions related to the 
U.S. approach include the following:
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♦ What are the roles of the federal, state, and local governments, 
and private sector organizations in the.design, operation, 
diagnosis, and remedial services for sick buildings?

'• What is the most effective approach to providing information and 
technical services to the public?

♦ What is the proper role of the federal government in ensuring 
the establishment and operation of adequate ventilation systems 
for all buildings?

• What mechanisms would ensure that emissions from commercial/ 
consumer products will not produce significant indoor 
contamination and risks?

• What should be the federal role in establishing indoor air 
quality standards or guidelines?

EPA is only one of many federal agencies that are either actively 
engaged in indoor air research or vitaliy interested in the research 
being conducted. Coordination of indoor air policy with the United 
States is achieved by EPA and other members of the Interagency Committee 
on Indoor Air Quality (CIAQ). A brief description of the areas of 
concern for each of the various CIAQ members is provided in Appendix B.

International Cooperation and Information Exchange

The United States also seeks to promote international scientific 
cooperation and understanding of scientific considerations in indoor air 
pollution on a range of technical matters. These activities add to 
scientific knowledge and contribute to protection of health. As part of 
its research effort, EPA participates in international information 
exchange programs relating to indoor air quality research. The 
predominant mechanisms for this information exchange are international 
conferences and workshops that are co-sponsored by EPA. Through these 
activities, EPA provides for the integration of research efforts being 
carried out by various countries.

EPA also takes part in cooperative research efforts with other 
countries. For example, as part of a cooperative effort with the Peoples 
Republic of China, EPA is conducting a study of lung cancer in Xuan Wei, 
a county in southeastern China. It is thought that the county's 
abnormally high rates of lung cancer are linked to indoor exposure to 
particle-bound organic compounds from the coal and wood cooking and 
heating fuels used by residents of Xuan Wei.
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A P P E N D I X  A
I n d o o r  R a d o n  C a s e  S t u d y

The Environmental Protection Agency has identified indoor radon as a 
serious public health problem. Scientists estimate that between 5,000 
and 20,000 people in the U.S. each year may die from exposure to indoor 
radon. When EPA released its strategy, it announced that as many as 
8 million houses in the United States may be above EPA's recommended 
action level of 4 picocures per liter. Follow-up surveys in individual 
States indicate that even more homes may have elevated levels of indoor 
radon.

Background

Radon is a radioactive gas produced by the radioactive decay of 
radium-225, which occurs naturally in almost all soils and rocks. Radon 
is present in the atmosphere everywhere because of its release from 
radium decaying in the ground. Outdoor radon levels generally are low. 
Radon gas seeps into houses through cracks in the foundation, areas 
around drainage pipes, sump pumps and other openings in the foundation or 
walls. Typical indoor levels are usually about five times higher than 
average outdoor levels, but can be .over ten thousand times higher. 
Exposure to such elevated levels may greatly increase an individual's 
risk of developing lung cancer.

H is to ry

Exposure to elevated indoor concentrations of ra'don gas was first 
recognized as a potential health problem in the State of Colorado in the 
1960's when houses that had been built with materials contaminated by 
uranium mill tailings were found with high levels. In the 1970's, EPA 
discovered that some houses built on reclaimed phosphate lands in the 
State of Florida also had elevated radon levels. In December 1984, 
however, extremely high radon levels were detected in homes located tr> 
the Reading Prong, a geological formation which runs from New Jersey, 
through Pennsylvania and into New York.

While the Reading Prong area of Pennsylvania, New Jersey, and New 
York is the best known high-radon area in the United States at this time, 
indoor radon is potentially a widespread problem. Elevated radon levels 
have been found in houses in many States--not only where suspected 
geological factors or t.ne presence of uranium deposits suggest that radon 
might be a problem. ■*. :ublic awareness increases, many States are 
responding by o r g a n : --aoon programs to assess the extent of the radon 
proDlem and educate *ners.
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Recent Suweys

EPA established its Radon Action Program in 1985 in response to the . 
serious radon problem discovered in the Reading Prong. The goal of our 
program is to significantly reduce the health risks of radon by forming a 
partnership with other Federal agencies and the States. Certain types of 
activities, such as research and technical studies, are best done'by the 
Federal Government. Other activities, such as providing day-to-day 
advice to the public and detailed analyses of local situations, are best 
handled by State and local agencies because of their proximity to the 
problem.

EPA's Radon Action Program consists of four elements:

1. To assess the extent of the radon problem nationally (Problem 
Assessment);

2. To conduct research into methods of reducing radon levels in 
existing and new homes (Mitigation and Prevention);

3. To help States develop programs to measure and diagnose radon 
problems, as well as to assist the public (Capability 
Development); and

4. To develop information for the States to use in helping citizens 
understand the risks associated with radon and how to reduce them 
(Public Information).

Problem Assessment

EPA has two complementary activities underway to assess the extent of 
the radon problem. A national survey is being designed to better define 
the distribution of radon levels in houses across the country. The 
Agency is also assisting States in designing and conducting their own 
surveys to identify high risk areas within the State and to determine the 
distribution of indoor radon levels across the State.

Ten States were surveyed in fiscal year 1987. Over 10,000 houses 
were measured in more than 600 counties. Elevated levels were found in 
every survey State and the distribution of radon levels varied among 
States; radon "hot spots" were found within States that had relatively 
low State-wide distributions. These surveys confirm that geoiogy is a 
good indicator of high risk areas. For fiscal year 1988, seven more 
States and three Indian tribes have been selected to participate-in EPA's 
Radon Survey Assistance Program. Standardized measurement methods have 
been issued to ensure :r.-- comparability of radon measurements

27



EPA and the United States Geological Survey are conducting Land 
Evaluation Studies to more precisely identify those geological factors 
and characteristics which are most useful as indicators of high radon 
levels. EPA is also conducting preliminary work on the use of soil gas 
measurements to predict the radon potential for individual parcels of 
land.

Mitigation and Prevention

EPA has been working closely with the States in conducting a research 
and demonstration program for reducing indoor radon levels. These houses 
had initial average radon levels ranging from 6 to 1,200 picocuries per 
liter (pCi/l). Indoor radon levels have been reduced in most of the 
homes by more than 90 percent.

In addition to our demonstration work of reducing radon levels in 
air, we have recently released -a brochure on methods to remove radon from 
drinking water.

EPA has initiated a House Evaluation Program (HEP) to evaluate the 
cost and effectiveness of mitigation methods in the private sector and to 
train State and private sector personnel in diagnosing and mitigating 
radon in houses. We have completed 80 homes in the HEP and identified 
radon entry pathways and mitigation alternatives and have provided 
diagnostic training to over 50 State and local personnel.

The results of EPA's mitigation efforts have been very promising. 
Private contractors are successfully reducing radon levels at a 
reasonable cost and the number of contractors performing mitigation 
services is increasing.

A critical element in reducing the health risk from radon exposure is 
to prevent radon entry in new construction. EPA is planning to 
demonstrate radon resistant techniques in up to 125 houses this year.
EPA and the National Association of Home Builders recently released a 
brochure that demonstrates radon resistant techniques in new construction.

Capabi1i tv Development

Another important aspect of the Radon Action Program is to develop 
State and private sector capabilities to diagnose and reduce indoor radon 
levels. A technical training course for Federal and State officials and- 
private contractors was developed and has been offered approximately 28 
times to over 1,500 State officials and private contractors. The course 
is also made available on videotape.
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The Agency provides technical advice on radon measurement methods and 
calibration services to the States and private firms. To ensure that 
those in the radon measurement business meet certain minimum standards, 
EPA established the Radon Measurement Proficiency (RMP) program. 
Participation in this quality assurance program is voluntary, but some 
States are using the proficiency evaluations as a basis for 
certification. The program has grown from 35 firms and 47 detection 
methods in the first round to 360 participants and 590 methods tested in 
the most recent round. Presently there are over 800 applications for the 
sixth round scheduled for February 1988.

Public Information

As public concern about the health risks associated with indoor radon 
increased, the development and dissemination of public information became 
a high priority for the States and EPA. In 1986, EPA released two 
brochures, "A Citizen's Guide To Radon: What It Is and What to Do About 
It," and "Radon Reduction Methods: A Homeowner's Guide." More than
250,000 copies of these publications have been distributed by EPA and the 
States.

EPA staff participate in frequent seminars, symposiums, and public 
meetings to discuss health risks from indoor radon and to disseminate* . 
information and have participated in television and radio appearances 
discussing radon.

Conclusion:

Federal Coordination

There is active interest on the part of other Federal Agencies to 
evaluate the problem of elevated radon concentrations in homes. EPA and 
the Department of Energy have cooperated in a research project on radon 
mitigation diagnostics. The Department of Housing and Urban Development 
is assisting us in developing inexpensive and effective mitigation 
techniques. These different agency concerns have led to the formation of 
several forums and intra-agency committees to discuss the indoor radon 
problem.

In September 1986, Congress passed the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). Within this Act, Title I- the Radon 
Gas and Indoor Air Quality Act (1986), directs EPA to conduct-a national 
assessment of radon, to demonstrate radon mitigation methods, and to 
carry out other research and public information activities.



To complement existing efforts, several pieces of proposed 
legislation have been introduced in Congress. The most comprehensive 
legislation, the State. Radon Program Development Act, would direct EPA to 
expand technical assistance to States on radon issues and would provide 
S10 million annually in FY 1988, 1989, and 1990 for grants to help States
develop their radon programs. The bill would provide SI.5 million to
expand EPA's radon training activities and proficiency testing programs. 
The bill would also provide SI million for EPA to conduct a study of 
radon contamination in the nation's schools, plus an additional $500,000 
for demonstrations of radon reduction techniques in schools. A recent 
amendment to the bill would direct EPA to' conduct a radon survey in 
Federal buildings.

Other radon bills under consideration would provide IRS tax breaks 
for the costs of correcting radon problems in residences and eligible 
medical expenses; establish a Housing and Urban Development program to 
assist States and localities in modifying building codes to require 
testing for radon; and require EPA to establish a standard for exposure
to radon in indoor environments.

Under the Safe Drinking Water Act - EPA is developing drinking water 
standards for radon and other radionuclides; these will be published in 
June of 1989;

The success of the efforts to date rests on the partnership that has 
developed with the States during the past two years. For-the past two 
years, EPA's efforts have been successfully directed toward meeting the 
urgent needs of the States affected by the Reading Prong.' In the future, 
the Agency will focus on fulfilling its regulative responsibilities and 
assisting those States which are now finding elevated Tevets'. '

EPA is expanding its mitigation efforts into States outside the 
Reading Prong and will include a variety of housing types in various 
climates. Working with building code organizations will help to ensure 
that radon-resistant techniques are incorporated into new construction 
practices through modifications to local building codes.

EPA will continue to provide technical assistance to States to enable 
them to develop radon programs and expand private sector capabilities. 
Several of the programs the Agency developed in response to the needs of 
the Reading Prong will be continued and expanded to assist other States.

With'the anticipated growth in the radon measurement industry, EPA's 
quality assurance progrj- will continue to provide a critical service to 
the States and the puc
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The Agency will also work to provide Stales with some of the 
information necessary to help howeowaers understand and evaluate the 
radon problem. An effective public education program is an essential 
component of EPA's approach to reducing risks from indoor radon.

The Agency is pleased with the results of its initial efforts.
States are accepting their responsibilities and are helping citizens 
reduce their risk from indoor radon. By strengthening this Federal-State 
partnership, EPA can achieve the mutual goals of reducing the public 
health risks from radon.
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U.S. Environmental Protection Agency 
401 M Street, S.W.
Washington, DC 20460

A number of offices within the Environmental Protection Agency have 
responsibilities related to indoor air quality. The Office of Program. 
Development (OPD) within the Office of Air and Radiation has primary 
responsibility for establishing indoor air poiicy and coordinating the 
activities of various EPA offices. In addition, OPD serves as the focal 
point for Agency policy coordination with other federal agencies, state 
and local governments, and the private sector. The Office of Research 
and Development has primary responsibility for the technical aspects of 
the indoor air quality research program called for under Title IV of 
SARA, as well as other research related to indoor air quality. The 
Office of Radiation Programs within the Office of Air and Radiation has 
primary responsibility for implementing the Agency's Radon Action Program 
and carrying out the radon research program mandated by SARA Title IV.
The Office of Pesticides and Toxic Substances is responsible for 
regulating pesticides and toxic substances, some of which are used 
indoors and contribute to indoor air pollution. The Office of Policy, 
Planning and Evaluation has general responsibility for reviewing policy 
developed by the program offices. The Office of Air Quality Planning and 
Standards, although not directly involved in indoor air quality 
activities, has developed some expertise on indoor- air and human activity 
patterns in implementing the ambient air programs. The Office of Water 
sets standards for pollutants in drinking water, some of which are of 
concern for their ability to volatilize and contribute to the indoor air 
pollution problem. The EPA regional offices serve as the contact between 
EPA and state and local governments.

U.S. Consumer Product Safety Commission 
Room 700
5401 Westbard Avenue 
Bethesda, MD 20207

The Consumer Product Safety Commission (CPSC) has regulatory authority 
over most sources of indoor air pollution. In that capacity, CPSC 
focuses on the determination and reduction of health risks posed by the 
use of structural materials, combustion sources, consumer products, and 
chemicals used in the home and schools. The Consumer Product Safety Act 
(CPSA) and the Hazardous Substances Act (HSA) provide the basis for 
establishing standards and instituting recalls or bans in order to 
address identified hazards.
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U.S. Department of Energy 
100 Independence Avenue 
Washington, DC 20585

The Department of Energy (DOE) conducts a variety of activities related 
to indoor air quality in support of DOE policies to encourage the use of 
advanced energy conservation measur.es while maintaining a safe and 
healthful indoor environment. These activities include identifying 
indoor air pollutant sources and factors affecting human exposure, 
determining the relationship between indoor air quality and energy 
conservation, and developing control and mitigation techniques. 
Bonnerville Power Administration (BPA), part of DOE and also a member of 
CIAQ, conducts similar research in the Northwest.

Department of Health and Human Resources
National Institute for Occupational Safety and Health
944 Chestnut Ridge Rd.
Morgantown, WV 26505-2888

The Department of Health and Human Services (DHHS) investigates buildings 
for indoor air quality problems (through NIOSH), provides funding for a 
major health study of people exposed to indoor and outdoor pollutants in 
various areas of the country ("Six Cities Study")-, conducts health 
effects studies, and develops health databases (through NIEHS).

U.S. Department of Housing and Urban Development 
Room 8100
451 7th Street, S.W.
Washington, DC 20410-6000

The Department of Housing and Urban Development (HUD) is responsible for 
establishing and enforcing standards for properties being financed with 
HUD/Federal Housing Administration-insured mortgages or assisted through 
one of the HUD-assisted or directed loan programs; HUD also establishes, 
manages, and enforces the Federal Manufactured Housing Construction and 
Safety Standards. Past research efforts have included developing and 
instituting standards for formaldehyde emissions in materials in 
manufactured housing; investigating the problems of radon infiltration in 
housing built on mine tailings in Grand Junction, Colorado and Butte and 
Helena, Montana; and arranging for tests of radon mitigation approaches 
on Florida phosphate lands.

3 4



U.S. Tennessee Valley Authority 
3N 51A Signal Place 
Chattanooga, TN 37402-2801

The Tennessee Valley Authority's (TVA) indoor air program is primarily 
concerned with investigating the interrelationships among building 
construction characteristics, energy use, conservation, and indoor air 
quality, and with developing public information dissemination 
approaches. In addition to establishing these general relationships, 
exposures of specific population groups to unique indoor environments, 
such as those found in public housing, commercial buildings, and rural 
housing are being studied. Indoor air quality in commercial buildings 
operated by TVA, as well as the environment in the industrial workplace, 
is" being investigated.

U.S. General Services Administration 
Room 4320
18th & F Streets, N.W.
Washington, DC 20405

The General Services Administration (GSA) develops indoor air quality 
f>olicies. for federally-owned buildings.

National Aeronautics and Space Administration 
National Space Technology Laboratories 
Building T2423 
NSTL Station, MS 39C29

The National Aeronautics and Space Administration (NASA) conducts studies 
and maintains an extensive database on pollutants found in indoor 
environments.

U.S. National Bureau of Standards 
Room A1138, Administration Building 
Gaithersburg, MD 20899

The National Bureau of Standards (NBS) develops measurement standards and 
through its Center for Building Technology (CBT) conducts laboratory, 
field, and analytical research and develops models to predict, measure, 
and test the performance of building materials, components, systems, and 
practices.
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from* the Field

General Principles for the Resolution of 
Indoor Air Complaints

Edward N. Light

Abstract
Public Health agencies are increasingly being asked to resolve complaints 

related to various indx>r air exposures. A screening process is suggested to 
help determine what, if  any, air testing is justified in each situation. When 
the goal o f an investigation is to provide general problem identification, 
extensive and highly accurate sampling may not be necessary. Testing can often 
be limited to indicator pollutants. Test conditions should include worst case 
exposure, when feasible. A thorough inspection should precede final deter­
mination o f sampling strategy. Interpretation o f test results must lake into 
account variations in source and environmental factors. Distinctions should 
be mode between ventilation-related and source-related situaions and also 
between primary and secondary sources. Methods o f evaluating exposure 
include comparison with guidelines, generalized statements o f risk and specific 
medical diagnoses. Effective remedial measures cat be recommended for most 
indoor air exposure problems.

The increasing public recognition of in­
door air pollution translates into a major 
new challenge for public health agencies. 
Most health departments now receive re­
quests to resolve questions and disputes 
regarding alleged indoor air exposure to 
a variety of potentially toxic agents. 
While the techniques needed to assess 
such situations are often new, the prin­
ciples guiding such investigations are 
similar to those customarily used in tradi­
tional environmental health program 
areas. For example, the strategy for trar.- 
ing the origin of an outbreak of foodbome 
illness or the response to a complaint over 
unsanitary conditions in an institution 
may follow the same type of sampling 
and inspection procedures needed for in­
door air.

Some of the more common indoor air 
complaints being received by health 
departments are listed in Table 1. Since 
the potential volume of such complaints 
can be high, k is often necessary to assign
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priorities. A health-based scheme for 
prioritizing indoor air investigations is 
presented in Table 2.

Table 1
Common Indoor Ak Complaints 

Asbestos
Buiding-miatod itoess 
Poor ventilation 
Odors 
Insecticides 
Carton monoxide 
Tobacco smoke 
Formaldehyde

Table 2
Prioritization of Indoor Air Complaints

1. High potential tor chronic disease
2. Acute illness occurring
3. Minor temporary symptoms only
4. Hypersensitive responses only
5. Nuisance odor or dust6. Cunosity

Tables
Multi-Party Indoor Air Dispute*

• Product liability fi e., mobile homes)
•  Service Kabiity (i.*.. termite control)
• Landlord/tenant (i.e., "entilabon)
• Labor/management (i.e., office workers)
• Owner/occupant (i.e.. school)
• Smoker vs. non-smoker

Indoor air complaints may be pollutant- 
related, symptom-related, or both. 
Pollutant-related refers to an observation 
or concern that specific contaminants or 
indicators are present. Symptom-related 
reflects a concern that pollutants 
(sometimes unknown) may be contri­
buting to occupant illness.

While some indoor air complaints may 
only involve a request to resolve an 
exposure question for a home or building 
owner, many encompass disputes bet­
ween two or more parties. Table 3 pro­
vides examples of such situations. Few 
indoor air problems are covered by ex­
posure or product standards, making 
resolution dependent on either voluntary 
compliance, private litigation or, in the 
case of extreme health hazards, special 
enforcement action. Constrained by a 
lack of technical guidance and resources, 
health departments have been reluctant to 
initiate comprehensive indoor air testing 
programs.

Complaint Screening
Indoor air complaints range from the 

frivolous to the immediate emergeocy, 
with the accuracy of initial information 
reported by occupants often suspect.
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. Under-such circumstances, a screening 
process is desirable before committing 
resources to a field investigation. Some 
health departments tequire a physician's 
statement prior to testing. However, most 
physicians’ knowledge of indoor air 
pollution exposure is limited. An alter­
nate approach utilizes locally available 
experts to inspect potential sources of 
indoor air pollution in a complaint 
residence or buildng. Table 4 lists con­
tractors or service organizations which 
can be of assistance in conducting such 
evaluations. Their observations can then 
be discussed with the health department 
to determine the appropriate response.

Ta b le  4
ScroeninQ of Indoor Air Complaints

• Physician
• Heating/cooling contractor
• Plumbcr/sewer authority
• Ventilation consultant
• Gas company/lire department
• Pest control operator
• Equipment service representative
• Commercial laboratory
• Mail order test kit

Following the initial screening, if the 
pr jblem appears to be either routine and 
predictable or low priority, the health 
department may choose to proviue only 
general advice (suggestions, literature, 
referral) with no on-site visit. Where an 
inspection is warranted, detailed informa­
tion from the complainant in the form of 
a phone interview or detailed written re­
quest is helpful in the development of an 
effective and efficient investigation 
strategy. A complainants' description of 
symptoms and potential sources will 
often reveal patterns which suggest or 
rule out different types of problems.

General Strategy
Factors affecting indoor air complaints 

can be complex, with the most obvious 
source not always related to the problem. 
In some complaints, a totally unrelated 
factor may be responsible for the observ­
ed symptoms. This may include illnesses 
with a medical, food or water-related, or 
pychosomatic origin. An investigation 
protocol should consider the possibility 
of such alternative explanations where 
indicated.

When an indoor air complaint is ac­
cepted for investigation, a realistic goal 
must be set, based on the priority of the 
situation and available resources, to 
determine the scope of the study. Such 
studies can range from an initial screen­
ing (where relatively few samples and 
observations of limited accuracy are used

to identify general problems) to a more 
detailed evaluation of specific sources, 
exposure, and remedial measures. The 
majority of health department indoor air 
investigations tend to fall into the screen­
ing category. More detailed studies tend 
to be reserved for cases where legal ac­
tion may be involved. In some cases, an 
initial health department screening can be 
followed with more detailed testing by a 
commercial laboratory or consultant.

Since indoor air quality issues often 
become controversial and are easily sen­
sationalized, it is important to deal fair­
ly and openly with all parties in a dispute. 
A general explanation of sampling 
strategy and evaluation criteria before 
testing will tend to make the evenmal 
recommendations resulting from a study 
more acceptable. It is essential to put ex­
posure information in proper perspective. 
This may necessitate withholding initial 
data until it can be interpreted in a more 
complete context.

Interview/Inspection

Before any testing is initiated, occupant 
histories should be collected through 
interviews or a questionnaire and the 
facility inspected. The histories help to 
determine if there is a pattern of building- 
related symptoms which suggest or rule 
out particular sources. They also may 
suggest whether the reactions are 
widespread or possibly due to hypersen­
sitivity. Similarly, occupant observations 
of unusual odors, dust accumulation, 
equipment malfunctions, etc., may help 
to identify suspect sources. The collec­
tion of occupant histories is generally 
followed by a walkthrough of the facili­
ty accompanied by a person knowled­
geable in the building and its activities. 
At this time, building materials, chemical 
use, equipment, activities, ventilation and 
other factors related to indoor air quali­
ty (odors, soot, dust, mold growth, etc.) 
should be noted. Table 5 presents an ex­
ample checklist which can be used to help 
select which potential sources appear to 
be serious enough to require further 
consideration.

Testing

After sources and/or pollutants are 
selected for testing, a sampling strategy 
must be developed. Far too many indoor 
air tests have been conducted in 
nonrepresentative conditions, using inap­
propriate sampling procedures, resulting 
in misleading conclusions. One common 
mistake is the assumption that all in­
dustrial hygiene methods are directly

applicable to indoor air pollution. Indoor 
air situations involve unique test condi­
tions and require u lower detection limit 
than the industrial environment.

Ideally, indoor air sampling should be 
conducted under conditions which reflect 
both average and peak, occupant ex­
posure. To accomplish this, the effects 
of changes in ventilation, temperature, 
occupant activity, and equipment opera­
tion must be estimated. Such variations 
must be considered when selecting 
sampling conditions and locations. In this 
regard, it is sometimes suggested that en­
vironmental conditions be manipulated 
before sampling indoor air. For example, 
a formaldehyde test might be preceded 
by closing ail windows and raising the 
temperature to 80 °F in order to approx­
imate peak occupant exposure. On the 
other hand, a home which has been unoc­
cupied may have accumulated excessive 
formaldehyde and should be ventilated 
prior to conducting a representative test.

Health department testing of indoor air 
should normally be limited to situations 
where the data generated will help 
resolve a potential health problem. When 
an obvious problem is involved (i.e., 
sewer gas), reasonable recommendations 
may be made without resorting to 
characterization of pollutants and 
measurements of exact levels.

In addition, testing should generally be 
limited to pollutants which the initial in­
spection and occupant histories suggest 
are potential problems. Often it is possi­
ble to test for an indicator pollutant and 
use the results to assume exposure to 
associated contaminants (i.e., carbon 
dioxide). In some instances, the ideal list 
of tests for a given site must be reduced 
due to resource limitations, or expanded 
for public relations purposes.

A goal for sample accuracy should be 
selected based on the testing objective, 
although it will often be limited by the 
availability of equipment and expertise. 
Where only screening is being con­
ducted, general range finding with an 
error of ±50% or more may provide suf­
ficient data to determine if exposure is 
high, moderate, or low. In some cases 
qualitative sampling alone may be suffi­
cient. On the other hand, testing for legal 
or medical purposes may require accu­
racy to ±5%. Similarly, quality control 
and chain-of-custody requirement will 
vary greatly depending on the goal set for 
an investigation.

The number of samples is usually con­
strained by time and cost, but should be
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adequate to characterize, at a minimum, 
average and/or peak exposure. Such 
samples must be collected from the 
breathing zone of an occupied area. In 
addition, it is often helpftil to collect 
samples which distinguish major from 
minor sources and help characterize their 
dynamics. This may be accomplished by 
diagnostic air sampling in or next to a 
specific source (i.e., cabinet made from 
particleboard). Sometimes bulk or wipe 
sampling of potential sources helps to 
define their emissions.

Where the complaint is due to a pollu­
tion source which is intermittent or has 
since ceased, it may be possible to col­
lect samples which provide historical 
evidence of exposure. For example, set­
tled dust can be sampled for asbestos 
content, or fabric for the adsorption of 
persistent pesticides. In the case of an 
intermittent odor not present during the 
onsite visit, it may be advantageous to 
leave test equipment with a reliable 
individual in the building along with in­
structions to collect a sample during a 
major odor incident.

Sample duration should ideally be 
determined by the type of potential health 
problems involved. For example, short­
term peak samples may best reflect the 
action of an eye irritant while long-term 
average levels may be critical for car­
cinogens. However, time constraints and 
equipment limitations often restrict com­
plaint sampling to an instantaneous or 
short-term measurement. Where the 
amount and duration of sampling must be 
limited, consideration for representative 
conditions during the testing is especial­
ly important.

Interpretation of Results
Air sampling data should only be con­

sidered as an exposure estimate after fluc­
tuating environmental and source factors 
have been taken into account. One 
method used to accomplish this is the ad­
justment of readings to levels which 
would be expected to occur at a standard 
condition (i.e., convert formaldehyde 
levels to 77 °F). Another approach is to 
state that a reading only represents ex­
posure at the moment of sampling and 
will vary under different conditions (for 
example, higher exposure is often likely 
when there is less ventilation or greater 
source activity).

When erposure estimates, occupant 
histories, and inspection results combine 
to create a fairly consistent picture of in­
door air quality at a given location, an 
attempt can be made to draw specific 
conclusions. For instance where readings 
are low and there are no other indications 
of a source problem, negative findings 
can be stated. If the study has been 
limited in scope, it is important to em­
phasize potential limitations in any con­
clusions due to methodology.

In identifying the origin of an indoor 
air problem, source-related situations can 
v sually be distinguished from those that 
are ventilation-related. In the former 
category, source emissions are excessive 
and must be directly controlled. In the lat­
ter, ventilation is inadequate and allows 
the accumulation of normal building 
contaminants.

Another distinction should be made 
between primary and secondary sources. 
Primary sources produce the original 
pollutant emissions. Secondary sources 
collect these contaminants for release at 
a later time (i.e., dust from an HVAC 
system or odor from a fabric).

Three basic approaches are available 
for evaluating exposure to indoor air 
pollutants. The first involves comparison 
with standards or, more commonly, 
guidelines to define relatively safe ex-
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_____________________ Building Inspection Checklist_______________________

Potential No Apparent 
Problem Problem

________    1. Lack of fresh air?

________   2. Inadequate air circulation?

________   3. Excessive cigarette smoke?

________   4. Air too dry during heating season?

________   5. Poorly vented heating equipment?

(specify) ------------------------------------------------------

________   6. Pollution source near air intakes?

(specify)________________________________

_______    '/. Mold growth in building?

________   8. Odor from new fimiahings or materials?

(specify)------------------------------------------------------

    9. Odor from chemical use? (paints, cleanera, pesticides.
etc.)

(specify) ------------------------------------------------------

  10. Sewer odor*?

  11. Other unusual odors?

(describe)_______________________________

    12. Deteriorated auspect asbestos materials?

    13. Other unusual dust accumulation?

(describe)________________________________

    14. Excessive emissions from equipment? (printing, etc.)

(specify)------------------------------------------------------

    15. Excessive exposure in special activity areas? (labs,
shops, art rooms, etc.)

(specify) --------------------------------------------- — —

    16. Infiltration from attached garage?

_______    17. Other (describe)___________________ ________
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posurtf levels for ihe general population. 
Such guidelines may be in the form of 
either allowable pollutant concentrations, 
product standards, work practices, or 
ventilation rates. Standards for exposure 
to pollutants at industrial or construction 
sites are generally not directly applicable 
to indoor air investigations but are 
sometimes reduced by a factor of 10 or 
more to account for continuous exposure 
to sensitive individuals.

The second method of evaluating ex­
posure is a generalized risk assessment. 
This divides pollutant exposure into dif­
ferent ranges (background, low, moder­
ate, and high) taking into account the 
incidence of various health problems. For 
example, a low level might be defined as 
one where only allergic individuals ex­
perience symproms, or a high level 
designated when the expected cancer risk 
exceeds 1/10,000.

The final method involves a specific 
medical diagnosis. In this case, informa­
tion on pollutant exposure is presented to 
a patient's physician, where it is 
evaluated in conjunction with a physical 
examination and medical history to deter­
mine if symptoms are exposure-related.

Whenever symptoms related to indoor 
air pollution are suspected, investigations 
should consider the possible explanations 
of hypersensitivity and mass hysteria. In 
the former case, a very small percentage 
of sensitized individuals exhibit symp­
toms at levels far below those affecting 
the normal population. A solution must 
often involve either complete elimination 
of the pollutants in question or relocating 
the individual. Mass hysteria and other 
psychological phenomena may explain 
some symptoms incorrectly attributed to 
indoor air pollution. These must be 
diagnosed with great caution and only 
after all other reasonable possibilities 
have been eliminated.

Where an indoor air pollution problem 
and its sources are positively identified, 
specific recommendations can be 
developed. However, some investiga­
tions result in the finding of more than 
one suspect source and no clear-cut 
abatement strategy. In this instance, a 
trial and error approach may be sug­
gested, eliminating potential sources one 
at a time until symptoms or contaminant 
levels are controlled. Alternatively, 
general problem identification by the 
health department can be followed with 
more detailed testing by a specialist to 
develop an effective control program.
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Recommendations for the control of 
indoor air pollution can often be imple­
mented in a two phase approach: im­
mediately available temporarymeasures 
and permanent measures (Table 6). 
Follow-up testing may be offered by the 
health department to evaluate the effec­
tiveness of control measures. This can 
again be made dependent on the priority 
assigned to the situation and resources 
available.

Table 8 
Control of Indoor Air Pollution

Temporary
® Isolate 
« Evacuate 
® Reschedule 
® Ventilate 
® Clean
• Cease operation
Permanent
• Seal
• Replace
• Increase ventilation
• Ad|ust equipment
• Filter

Discussion 
The investigation of indoor air pollu­

tion complaints has emerged as an impor­
tant new environmental health program 
area. Since resources for conducting such 
activities are restricted in most health

departments, it is often necessary to limit 
investigations to only priority situations 
and utilize sampling strategies which are 
sufficient to identify only general prob­
lem areas.

While experienced sanitarians can be 
most effective in conducting indoor air 
screening investigations, the detailed in­
vestigations necessary for the develop­
ment of complex abatement programs 
may not be feasible for many health 
departments. When necessary to resolve 
non-routine requests of this nature, sup­
plemental assistance may be solicited 
from other organizations, both public and 
private. Such detailed studies may re­
quire multi-disciplinary, team effort.

Utilizing the systematic approach 
presented in this paper, many indoor air 
complaints can be successfully resolved 
without resorting to legal action. Even 
though few formal standards currently 
apply to the regulation of indoor air 
pollution, site-specific health department 
findings and recommendations tend to 
carry considerable weight in the settle­
ment of m.iltiple-party disputes involving 
such issues. Where a health department 
can document potentially harmful expo­
sure and present the responsible party 
with practical suggestions regarding 
abatement, voluntary improvements in 
indoor air quality generally result.

Rabies Report Shows 
1984 Cases Down

The Centers for Disease Control’s 
Rabies Surveillance Annual Summary 
1934, issued December 1985, shows 
rabies in wild animals in the United States 
totaled 5,174 cases, in domestic and farm 
animals 453 cases, and three human 
cases. The total of 5,630 cases in 1984 
in the U.S. was down 4% from the 
previous year’s 5,881 cases.

In Canada, of 1,699 reported cases, 
1,365 were wild animals; 333 were 
domestic and farm animals, and one was 
human.

In Mexico, of 10,346 reported cases, 
9,857 were domestic and farm animals; 
431 were wild animals and 58 humans. 
The total represented an increase of 3,487 
cases over 1983.

In the U.S., there was an increase of 
raccoon rabies cases in Pennsylvania and 
Maryland and a decline in Virginia, West 
Virginia and the District of Columbia, 
showing a northern movement of the 
epizootic. A study of rabies in skunks is 
being conducted in the states of Texas 
and New York.

Of the rabies in domestic and farm 
animals in the Unit'd States, cattle con­
tinued to be the predominant animal 
infected, followed by cats, which out­
numbered dogs for the fourth consecutive 
year.

Canada reported a 40% reduction in 
cases of rabid domestic and farm 
animals; Mexico showed a marked in­
crease in the number of reported rabid 
dogs, from 3,176 in 1983 to 9,274 in 
1984.

Some Soils Filter 
Acid Precipitation

University of Wisconsin Soil Scientist, 
James Brcckheim, reports on an Electric 
Power Research Institute funded study, 
saying that soils in northwestern Wiscon­
sin are capable of neutralizing acidic 
precipitation before it reaches ground­
water or seeps into lakes. Brockheim’s 
research shows that rain is neutralized 
when it hits the leaves of trees and in per­
colating through the soil in the study area, 
it becomes nearly 100 times less acid than 
when it fell.
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by PHIL CARSON '

A radon detection study of 21 Routt 
County homes has Just been completed 
and results should be back to 
homeowners In two months, a local 
health official says.

According to Environmental Health 
Director Mike Zopf, the 2I_homes were 
selected from a list of 65 county homes 
randomly selected by a computer.

Cannisters were placed in the study 
homes for 46 hours to register radon 
le v e ls .______

Those individuals whose homes were 
used in the study will get a response 
from the federal Environmental 
Protection Agency on the radonleveTin

their homes Zopf also hopes to receive 
some data on home-types and geologic 
conditions which might be conducive to 
unhealthy radon levels.

Radon gas occurs naturally due to the 
decomposition of uranium, which is 
found in different concentrations in 
various soil and rock types. If trapped 
inside a home, for instance, high 
concentrations of radon gas can cause 
lung cancer in certain people.

How big is the threat? Scientists 
estimate that 5-20,000 lung cancer 
deaths annually are attributable to 
radon gas. In comparison, the 
American Cancer Society projects 
130,000 people died in 1986 from 
smoking.

An individual's risk of developing 
lung cancer from radon depends on the

concentration level of the gas and the 
length of time that person is axposedTo

Still, Zopf says, radon can be a health 
hazard and steps can be tak̂ n to reduce 
the risk.

The first step is testing your home. 
Reliable test kits are available to 
homeowners and approved laboratories 
can analyze the results. Zopf has 
available to homeowners a list of test 
kit mannfaHTifers anfTTahs. His office 
at the courthouse annex also carries two 
pamphlets: “A Citizen’s Guide to 
Radon - What It Is and What To Do 
About It,” and “Radon Reduction
Methods - A Homeowner's Guide.”

“I’d be glad to talk to anyone who 
would like to test their home,” Zopf 
says.

/ K s

A T  E A S E
R a d o n  M o n i t o r

SUN NUCLEAR CORPORATION 
in t r o d u c e s  THE FIRST LOW-COST, 
CONTINUOUS RADON MONITORS FOR 
DETECTION OF DANGEROUS RADON 
GAS IN HOMES AND BUILDINGS 

, • * •
Testing Institute o fA fa s k  Inc
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T e s t im o n y  o f  P h i l  L o u d o n ,  N o r t e c h  A p r i l  1988

R a d o n  cjas is b e i n g  f o un d in an ev er  w i d e n i n g  arc: that no w  
i n c o r p o r a t e s  th e  Cihena •flood plane, as well, a s  ' t h e  F a i r b a n k s  
hill sides. T h e  o n l y  r e c o g n i s e d  h e a l t h  affect, of e x p o s u r e  to 
hi gh  l e v e l s  of r a d o n  gas is lung c a nc er ,  and li ke  lung ca nc er , 
e n c o u n t e r i n g  r a d o n  is a v e r y  privates m at t e r  for t h e  m a j o r i t y  of 
our c l i e n t s .  P e o p l e  do no t e n j o y  t a l k i n g  a b o u t  lung c an cer , or 
r a d o n  gas, and s e l d o m  do t h e y  s h a r e  their e x p e r i e n c e  wi th  others.

If we  c o m p a r e  th e he a l t h  e f f e c t s  of r a d o n  g a s  to t h o s e  of 
a s b e s t o s ,  w e f i n d  a g re at  d i s p a r i t y  in t h e  r e s p e c t i v e  th r e a t  
levels. W h i l e  a s b e a t o s i a  is r e s p o n s i b l e  for b e t w e e n  7 5 0  to 1,000 
d e a t h s  ea c h year, r a d o n  e x p o s u r e  is e s t i m a t e d  La kill f r o m  10, 00 0 
to 3 0 , 0 0 0  U.8, c i t i z e n s  annually.

R a do n gas  is a nat ur a l d is as t e r ,  h o w ev er , u n l i k e  a f l o o d  or 
e a r t h q u a k e ,  ration k i l l s  wi th  a s l o w  pain ful  death. F a i r b a n k s  
d e m a n d s  your  a t t e n t i o n  and your co m p a s s i o n .  It ha s  be en  ov e r en s 
y e a r  s i n c e  the F a i r b a n k s  r ad on  p r o b l e m  wa s  m a d e  p u b l i c  in 
Juneau. I u r g e  yo u to m a k e  y o u r s e l v e s  a w a r e  of th e  m a g n i t u d e  of 
ou r r a d o n  p r o b l e m  and the s p e c i f i c  n e e d s  n e c e s s a r y  to  deal in a 
r a t io na l m a n n e r  wi t h th i s problem.

S p e c i f i c a l l y  we a s k  f o r  t h e  f o l l o w i n g  a s s i s t a n c e :
t. tA3=E=ri;aeal, s t a t e  s u p p o r t e d  c a l i b r a t i o n  f ac il it y.  The  

d e p a r t m e n t  of G e o l o g i c a l  and G e o p h y s i c a l  S u r v e y  can s e r v e  in th is  
c a p a c i t y  wi th  m i n i m u m  f u n d i n g  as t h e y  a l r e a d y  h a v e  t r a i n e d  
p e r s o n a l  and  a g o o d  p o r t i o n  of th e  n e c e s s a r y  e q u i p m e n t .  We 
r e c e n t l y  e x p e r i e n c e d  c o n f u s i o n  over th e  a c c u r a c y  of two d i f f e r e n t  
m e t h o d s  of r a d o n  testing. T h i s  c o n f u s i o n  r e s u l t e d  in d e l a y s  and 
m i s u n d e r s t a n d i n g  t h a t  sh oul d ne ve r h a v e  h ap pe n e d ,  and w ou ld  not, 
had a local r a d o n  ga s s t a n d a r d  bee n a v a i l a b l e  by w h ic h t h e s e  
m e t h o d s  c o u l d  be c a l i b r a t e d  against.

2 .  W e n e e d  a b e t t e r  u n d e r s t a n d i n g  of local g e o l o g i c a l  f a c t o r s  
if, we a r e  to k n o w  w h i c h  s o i ls  and wh at  a r e a s  are mo s t at risk. 
W i t h o u t  t h i s  i n f o r m a t i o n  n e w  h o u s e s  will p o s s i b l y  be b u i lt  in 
hi gh  r i s k  a r e a s  w i t h o u t  th e a dd it io nal  m e a s u r e s  n e c e s s a r y  to 
g u a r a n t e e  t h a t  r a d o n  a c c u m u l a t i o n  will not b e  a problem.

3. S o l u t i o n s  for r a d o n  m i t i g a t i o n  of co l d c l i m a t e  b u i l d i n g s  is 
in its  infancy. R e s i d e n t i a l  c o n s t r u c t i o n  in the? F a i r b a n k s  ar ea  
in g e n e r a l ,  is o ut  csf nec e ss it y,  y e a r s  a h e a d  of o th er  "radon 
rich' c o m m u n i t i e s  r e g a r d i n g  i s s u e s  of q u a l i t y  c o n s t r u c t i o n ,  
e n v e l o p e  air t i g h t n e s s ,  and thermal e f f i c i en cy . D u e  t o our u n i q u e
c l i m a t e  and t h e  above? issues, s o l u t i o n s  for hi gh  r ad on
c o n c e n t r a t i o n s  in F a i r b a n k s  h o m e s  is u n d e r d e v e l o p e d  at b es t,  and 
d i s a s t r o u s  at t h e  worst.

Please? s u p p o r t  HD 5 1 9  and 320, or t h e ir  c o n c e p t s  in a n o t h e r  bill 
as th e  n e e d  is k n o wn  and t h e  tip of t h e  r a d o n  i c e b e r g  h a s  bee n
1 o c a ted  1 n F a i r b a n k $. T h a n k  y o u for t h i s o p p a  r  t u n i t y  to i n f o r m
you  of my  e x p e r i e n c e  on t h i s  v e r y  c r i ti ca l  subject.
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