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I ' h i s  memorandun d e s c r i b e s  t h e  development of a ii,et oi "dzj:;s- 
rate c z r r e c t i o n  f a c t o r s "  t o  be used .xhen c a l c u l a t i n g  c a r l r ~ r  r i s k  
3 s t i i n a t e s  :2r i n h a l a t ; o r !  of merhylene c h l o r i r l e .  T h e  r c ~ r r ~ : r v  ::,i! 

r ( 2 : l ? c t c  '.he changes  i n  :\I? d~ - P O  3f  m e t a b o l i c  act. ; . ; s t  ! g - l i :  c': 
r ~ t P , y ! e r . f  c h l ' s r i c l e  i;.to '~!-;t. ~:~. ,c lme. i ,  pro :<lmate  c a r c l r ~ ~ q ~ < e l :  2:. .3. 

iurlct.: ?rI o f  d i f f e r e n t .  $?apor c o n r e n t r a t - i o n s  and r l i ~ r a t  :qr-.s u i  
c z p s s u r s .  A s  a r e s l l l r ,  5110rt b1.1t i n t e n s e  e x p c s u r P s  ieacI t r i  

q r e a t e r  " t o x i c o l o g i c a l l j /  e f f e c t  i v e "  o r  " d e l i v e r e d "  dcrse; a t  t l l p  
t l s s u e  s i t e  o f  t o x i c  a c c l o n  t l ~ a ~ ~  tile d e s r e e  of  oxpcs ! ! re  ... r ~ u l d  
indicate. I n  such  c a s e s ,  ~ S P  o f  a n  i n c r e m e n t a l  u111t  r i s L  
e x p r e s s e d  i n  u n i t s  o f  vapor  c o n c e n t - r a t i o n  w i l l  i n d i c z t e  iec::, r : r k  
zhan t h e  i n t e n e e d  ex::apo i a t  ion based on d e l  i - ~ e r e d  d:;;se. 

B d i c l  round 

A s  pa1 t of t h e  c h l o r  ii-iated sol , . 'ents  e f f o r t ,  EPA t lz;  recen t  l , j  
rGL7:sed i t s  r i s k  assessmer.~:. :or  r n e t l ~ y l e r ~ e  c h l o r i d e  i l . !SEP,h !"?a, 
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- .  -: 8 . . . > r .  a ~ r r , i s  i p ~ ~ i c ~  ;:r,c ; I '~Q=T, r i o y i ;  1 5  done or, ::e - :, :; ~ . .  

. . 
5 .  ;e..!e 15 r ~ f  ; ; , e~ .ar ,o  A :,:a ~y ac r  y i a c e e  corcpG;l)e ,?t : ~ " : ?  



-,-* .. e s ~ q e : 2  -., sic2 c f  ? 3 > : 1 C  action i :he " 8 ~ ;  l-ierec dosf" i 
. . I I ,.<; , rat!ler  la:: cjn %;.::s:r:2; .y -=, t i > :pOs i l r 2  5 0  ~ . c t n j ' l e n e  c!:i:,r : f . 
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p?.srnzriK::!c:ic na<s i ,  as described in r h e  ' ipdate .  

- .  n - t t l o ~ . . ~ r  r l s r :  - S  3 ~ i n o  f~gurnd On the basis of Cellvered 
dcso, ~t is 1mpraCZica1 Co estimate the delivered dose for e.:ery 
hllman E z p t s u r e  3f ln~erest. For convenlencr of use, the u n ~ t  
risk : s  e>:prcssud i n  terms of the -?apor concentratlon in the 
ambisni alr rjeino Dreathed; i.e., the unlt risk of 4 . 7  x 
per ug;m3 i s  the estimated risk based on the delivered dose that 
follows continuous exposure to 1 ug/m3 of vapor In the ambient 
alr. (The Upaate may be consulted for details of this 
calculation.) The use of a unit risk for estlrnation of cancer 
r:sks r e s t s  on the assumption that, at least at law doses, risk 
is directly proporrlOna1 to the degree of exposure. The unlt 
rlsk is the 102-dose slope of the dose-response curve (as 
determined by an upper Bound linear extrapolation from bioassay 
data at hlgher O O S ~ S ) ,  and represents an upper bound estimate of 
the increase in risk per unit of exposure. This curve is based 
on continuaus exposure throughout life. When risks for episodrc 
bouts of inhalation are being calculated, it is assumed that the 
risk from a bout 1 s  equivalent to that of a lifelong exposure to 
the low concentration that yields the same total ppm-hours of 
exposure (the so-called lifetime average daily equivalent, or 
LADE), in other words, the assumption is that toxic effect is 
proportional to the total cumulative lifetime exposure, 
regardless of the rate at which it is experienced. 

This assumption--that there are no dose-rate effects--can be 
divided into t'do parts: (a) that the time pattern of inhalation 
exposure does not affect the fraction of the compound that is 
delivered to the site of toxic actlon as metahollcally activated 
carcinogen; and Ib l  that the time pattern of target-tissue 
exposure to such activated compound does not affect the degree of 
toxic response, which only depends on the cumulative amount of 
such exposure. It is Important to note that the correction 
factor discussed in this document addresses only the first issue, 
which is In the realm of pharmacakinetics. The second issue is a 
question of how the actual mechanism of toxic action operates, 
and 1s beyond the scope of the present analysis, Until we have a 
means of addressing the dependence of toxlc reaction on the time 
pattern of dose delivery, the second part of the assumption--that 
all exposures resulting in the same cumulative delivered dose 
have equal probabilities of tumorigenic response--must be 
retained. 

To the degree that delivered dases vary in direct proportion 
to the magnitude of external exposure, the use af the unit risk 
will correctly ref lec t  the underlying delivered dose basis of 
risk estimation. This is generally the case for low exposure 
levels. In the case of methylene chloride, however, there Ls 


















